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PREFACE.

Probably 110 continent is more productive of well-preserved Paleozoic 
brachiopods than North America. Throughout the vast territory of the 
United States which is drained by the Mississippi Kiver the strata have 
suffered little change, and it is this region which has furnished nearly 
all the material, from the Middle Ordovician to the top of the Upper 
Carboniferous. The numerous species of American Cambrian brachio- 
pods which are found scattered along the margins of this great interior 
plateau and throughout New Brunswick have also aided largely in 
determining the evolution of the class. To Mr. Walcott, Director of 
the United States Geological Survey, much honor is due for making 
clear the structure of brachiopods from this system.

The present synopsis was begun in Cincinnati eleven years ago, 
while the writer was engaged in paleoutologic work with Mr. E. O. 
Ulrich. In 1887. when the list had increased to about 700 cards, the 
position of assistant to Prof. James Hall was entered upon. A nearly 
complete library of American paleontologic literature thus became avail 
able to the writer, and during the next two years the greater part 
of his leisure was devoted to recording brachiopod literature. The 
large private collection of brachiopods belonging to Professor Hall, 
together with the many public and private collections then under inves 
tigation by Hall and Clarke, also afforded the writer abundant facilities 
and a rare opportunity for the study of this class. Every occasion was 
embraced to examine into the synonymy suggested by authors, and in 
this work it is believed much has been attained. In addition to the 
above collections and to the material in his own possession, the writer 
has also studied the'specimens belonging to this class in the American 
Museum of Natural History, Yale University Museum, Cincinnati 
Society of Natural History, and the United States National Museum. 
In 1890 the present catalogue comprised upward of 3,500 cards, ar 
ranged in boxes having a united length of about 4 feet. It now- includes 
nearly 10,000 references relating to North and South American fossil 
brachiopods.

It is believed that with the exception of local faunal lists all the lit 
erature of North and South America pertaining to this subject is 
recorded in the following synopsis. Much possible synonymy which 
the writer could not satisfactorily determine is noted under "Observa 
tions." The complete known distribution of widely dispersed species

11



12 PREFACE.

is not always given, only the more important localities being cited. In 
every case, however, the locality first mentioned is believed to be the 
original one.

For the. proper generic disposition of the species the work of Hall 
and Clarke 1 has been closely followed, and the entire synopsis is 
arranged alphabetically to facilitate easy finding. The geologic dis 
tribution of the genera is given at the end of Chapter I, and their sys 
tematic position in the classification in Chapter V. The evolution of 
the lophophore, from the simple crescentic condition with few tentacles 
of the protegulum to the most complex condition in the Terebratulacea, 
described in Chapter IY, is wholly the work of Dr. Beecher. From the 
development of this organ in recent species the peculiarly complicated 
growth of the lophophore in the Spiriferacea is also explained. Some 
of the embryonic brachial conditions are likewise indicated as proba 
bly existing in a mature condition in early Paleozoic genera.

The danger of neglecting young or small specimens of any organism 
can not be too often impressed upon collectors. Often by means of such 
fossils intricate problems in phylogeny or life history may be solved. 
To have much value, however, young specimens must be very small, 
and these can not be picked up in the field. Where brachiopods 
abound, whether in clay or of a siliceous nature in limestone, material 
should be collected in bulk and prepared later by washing or etching 
with weak muriatic acid. This method of collecting generally results 
in securing fossils that otherwise will not be observed.

To Dr. Charles E. Beecher, of Yale University Museum, the best 
thanks of the writer are especially due for the continued interest taken 
in this catalogue, as well as for valuable suggestions regarding classi 
fication; and to Mr. Charles D. Walcott, Director of the United States 
Geological Survey, for favors relating to the publication of the paper.

To the following gentlemen the grateful acknowledgments of the 
writer are due for specimens or for suggestions in synonymy: Prof. 
J. F. Whiteaves, Canadian Geological Survey; Prof. H. S. Williams, 
Yale University; Director Charles D. Walcott, Dr. W.H. Dall, Dr.T. W. 
Stanton, and Dr. George H. Girty, United States Geological Survey; 
Prof. E. P. Whitfield, American Museum of Natural History; Prof. 
E". H. Winchell, State geologist of Minnesota; Mr. E. O. Ulrich, New 
port, Kentucky; Mr. S. A. Miller, Cincinnati, Ohio; Mr. E. E. Eowley, 
Louisiana, Missouri, and Mr. D. K. Gregor, Fulton, Missouri; and to 
Dr. 0. Davies Sherborn, of the British Museum, for valuable sugges 
tions in bibliography.

 C. S.

1 Paleontology of New York, Vol. VIII, 1892-95.



A SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA, 
INCLUDING BIBLIOGRAPHY AND SYNONYMY.

BY CHARLES SCHUCHERT.

CHAPTEE I.

GEOLOGIC DEVELOPMENT AND GEOGRAPHIC DISTRIBU 
TION OF AMERICAN FOSSIL BRACHIOPODA.

GEOLOGIC DEVELOPMENT.

Upward of 2,500 species of brachiopods have been described or 
identified from the sediments of the North and South American con 
tinents and adjacent islands. Of these, 2,053 are recognized in this 
catalogue, the other species, about 20 per cent, being considered as 
synonyms.

Little is known of the fossil forms from South America. Forty-eight 
genera are represented by 159 species, ranging from the Cambrian 
upward. Of these, 125 are from the Paleozoic and 34 from the Meso- 
zoic. The Cambrian, Ordovician, and Jurassic brachiopods require 
further study, since authors have given little or no attention to their 
internal characters, and also have too readily identified them with 
well-known European species.

In North America there are 1,922 species, of which 1,859 are restricted 
to the Paleozoic. In 1880 Zittel,1 on the basis of Bigsby's Thesaurus, 
gave a total of 4,243 species of Paleozoic Brachiopoda. Since Bigsby's 
compilation the total has probably been increased 'to 6,000 species, 
about one-third of which occur in North America. On account of 
their good preservation and great abundance, both in species and indi 
viduals, throughout the Paleozoic, the brachiopods in North America 
are of particular value in stratigraphic and correlative geology.

In the.Mesozoic there is a remarkable scarcity of brachiopods, since 
but 49 species have been recorded, and many of these are rare. The 
Cenozoic representation is even smaller, there being but 14 species. 
This scarcity of post-Paleozoic brachiopods is very apparent in tbe 
oldest system of the Mesozoic, the Triassic, from which but 11 species 
have been described, whereas in the Carboniferous there are 478

"Handbuch der Patoontolojzie, Vol. I, 1880, pp. 709-710.
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14 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BULL. 87.

species. In marked contrast, also, is this lack of brachiopod conti 
nuity when compared with the Alpine Trias, from which Bittner has 
described 380 species; but nowhere else is this system known to have 
so large a development. This evidence not only indicates a decadence 
of the class during late Paleozoic, but epeirogenic movements as well 
near the close of the American Carboniferous, for none of the 478 
species of this, system pass into the Trias.

With the Trias a new facies of brachiopod life is initiated; many of 
the familiar types of Paleozoic shells had, at that time, long since 
ceased to live or had ended in the Carboniferous or Permian. The 
snperfamilies Acrotretacea, Obolacea, and Pentameracea have died 
out, while the Lingulacea, Discinacea, Craniacea, Strophomenacea, and 
Sp.iriferacea are sparingly represented, and commonly by small species. 
Before the close of the Jurassic system the Spiriferacea also disap 
peared, so that since the Cretaceous era the class is practically repre 
sented by rhynchonellas and terebratulas, with a few scattering species 
of Lingula, Crania, and Disciuisca.

In the American Jurassic there are but 13 species, and all are rare. 
How remarkable is this representation when contrasted with the Jura 
of Europe, where certain beds of the Lias, Dogger, and Malm terraues 
contain millions of specimens of a few species belonging to the families 
Terebratulidse and Ehynchonellidai. 1 The Cretaceous has 26 species, 
also a meager representation, and yet" outside of Europe, North America 
is the most important for the occurrence of Cretaceous Brachiopoda."2 
The American Eocene has 9 species and the Neocene 5. The disparity 
between the European and American Cenozoic brachiopod faunas is 
partly due to the scarcity of marine deposits representing the different 
horizons in America.

The geographic distribution of the 63 post-Paleozoic species shows 
that 30 are found along the eastern and southern border of the United 
States, 15 on the Pacific Coast, and 18 from the Arctic Circle SOUtll to 
about the fortieth parallel and between the one hundredth and the one 
hundred and twentieth meridians.

The Trias of eastern North America, with its unfavorable shore 
deposits, has but one species, while the Cordilleran Sea 3 to the east of 
the Eocky Mountains has 7, and these were there followed by 5 other 
species in the Jurassic system. A larger brachiopod fauna may have 
existed in the deeper waters of the Atlantic Trias, but nothing of it is 
known. In Cretaceous times conditions were again more favorable, 
10 forms being recorded from the Atlantic border of North America, 10 
from the Pacific, and 6 from the interior Cordilleran Sea. Toward the 
close of the Cretaceous the Cordilleran Sea became more and more

'Zittel, op. cit., p. 714.
2 Ibid., p. 716.
3 Forthu areas covered by this and the Mississippian and Appalachian seas, see Walcott's presi 

dential address, Geologic time ns indicated by the sedimentary rocks of North America: Proc. Am. 
Aasoc. Adv. Sci., Vol. XLII, 1893.
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unfit for marine life, and no brachiopods are known from the Tertiary 
deposits of this area. From the eastern North American Tertiary 9 
species are known, but only 2 from the Pacific border. In recent times 
conditions are .apparently more favorable for the introduction and 
existence of brachiopods from other areas, as 14 species have been 
dredged from the Atlantic and 24 from the Pacific continental plateaus 
of North America.

The living forms are universally distributed in the seas of the world. Their range 
in depth is no less extended. They occur in shallow waters, at low-water mark, 
and varying degrees of depth, from 200 to 600 fathoms being the usual limit of the 
majority of species. Several far-ranging abyssal species were dredged iu from 1,000 
to 2,000 fathoms. The delicate transparent shell of that interesting little Terebratu- 
loid, Liothyrina Wyvillei Davidson, was actually obtained in a living condition by 
the Challenger expedition from the enormous depth of 2,900 fathoms, or 3J miles, at 
the bottom of the, South Atlantic Ocean. 1

In the North American Cambrian there are 116 species described, a
far greater development than in any other country. Davidson records 
but 14 species in Great Britain, while Bigsby, in 1868, gave the total 
for this system as 126 for all countries. In the next, or Ordovician, 
system the rapidity of brachiopod differentiation is remarkable. There 
are 319 species known in North America, an, increase nearly three 
times that of the Cambrian. Bigsby's percentage of increase for this 
system is even greater, since in 1868 he listed 556 Ordoviciau species, 
which represent a growth of nearly four and one-half times that of his 
Cambrian total of 126.

While there is much specific differentiation throughout the Ordovi 
cian, it is a notable fact that the essential types of brachiopods of this 
system are also found near its base iu the Calciferous. In the Chazy, 
or next younger horizon, the species are very much like those of the 
Trenton, where this class has great and varied representation, which 
is maintained to the end of the Ordovician. It is also true that the 
species become more generalized structurally as the Cambrian is 
approached, and most rapidly so toward the base of the Ordovician.

The evolution of the Cambrian brachiopods is similar in its history 
to that of the Ordoviciau, except that there the differentiation was 
along more fundamental structural lines. In the following table it is 
seen that the four orders of the class Brachiopocla began with the 
Lower Cambrian, and that throughout this system differentiation was 
mainly of family importance, since none of these divisions has many 
genera or species. Where minor groups occur in quantity it is always 
in the more primitive divisions, as in the Atrernata. In none of the 
other three orders is there a similar rapid differentiation in the 
Cambrian.

'Agnes Urane, Geol. Mag., Dec. IV, Vol. II, 1895, p. 3 (extract).
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Table shoioing the differentiation of the Brachiopoda during Cambrian time.

Upper Cambrian . ..
Middle Cambrian. . .

Lower Cambrian . ..

Number 
of 

species.

51
39

31

Number 
of 

genera.

14

12

12

Number 
of 

families.

8

7

Atre 
mata 

species.

30
19

17

Neotre- 
mata 

species.

4

16

5

Protre- 
mata 

species.

17

4

8

Telotre- 
inata 

species.

2

The earliest deep-water deposits of the Silurian, the Clinton forma 
tion, have a brachiopod fauna which is quite different from that of tlic 
Ordovician. The Atremata, Neotremata, and Protremata are much 
like those of the Ordovician, but the Spiriferacea of the Tolotrernata, 
the most characteristic brachiopods of the Silurian, havevhere attained 
a great variety of forms, with varied brachydial structures. Through 
out the American Silurian the brachiopods show little structural differ 
entiation, but in the Lower Helderberg, at the base of the Devonian, 
the spire-bearers are changing and assuming characters which are fully 
developed in the higher Devonian. Here also occur the oldest loop- 
bearers, or Terebratulacea, though the ontogeny of Zygospira seems to 
show that this superfamily originated in the Ordovician.

In the Mississippian Sea deposition was apparently quite continuous 
throughout Devonian and Carboniferous times, and not much inter 
rupted by earth movements. The faunas of these systems in this area 
show no rapid evolution along any of the brachiopod phyla. The 
species of the basal member of the Carboniferous, the Waverly or 
Kinderhook, are not unlike those of the Chemung of the Upper 
Devonian, nor is there any great faunal difference between the Kas- 
kaskia of the Lower Carboniferous and the productive Coal Measures 
above.

From the foregoing rapid summary of the geologic history of Amer 
ican brachiopods, it follows that differentiation in the Paleozoic is most 
rapid near the base of the older systems, and diminishes in force from 
the older to the younger geologic divisions. While earth movements 
in America were greater and more numerous during the early Paleozoic 
than later in and just previous to the close of this time, yet the early 
and rapid evolution of the class is probably due not only to the varying 
conditions produced by these movements but also to the greater plas 
ticity of the class during the Cambrian and Ordovician eras.

There are 311 species in the American Silurian, increasing to 662 in 
the Devonian, while the Carboniferous representation declines to 478 
species. In 1880 Zittel gave a total of 1,366 species for the Devonian, 
871 for the Carboniferous, and but 30 for the Permian. Waagen's 
researches in the Permian of India, however, have increased this 
representation considerably.

There is no more striking evidence than these figures needed to show
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the very rapid increase of the class during the Ordovician, its culmina 
tion in the Devonian era, and its rapid decline in the Carboniferous.

Of the 230 established Paleoz.oic genera, not fewer than 186 are rep 
resented in North America.

GEOGRAPHIC DISTRIBUTION.

The geographic distribution of North American Paleozoic brach- 
iopods is extensive, since 30 per cent; or 537 species, had great areal or 
horizontal dispersion. " One hundred and seventeen species are found 
in both the Mississippian and Oordilleran seas, and of these 36 are 
also known jLo occur in foreign countries. The number of species com 
mon to North America and other continents, however, is 121.

When considered chronologically, it is observed that 20 per cent of 
the Cambrian brachiopods have great geographic distribution, and that 
this increases to 32 per cent in the Ordovician, Silurian, and Devonian, 
and declines to 28 per cent in the Carboniferous. Greatest specific 
dispersion, however, is most noticeable in the Devonian and Carbon 
iferous, where" ' Atrypa reticularis, Leptcena rhomboidalis, Qrtliotlietes 
crenistriatuSj Produotus semireticulcitus, P. punctatus, Rhynclionella 
pleurodon, Spirifer disjunctus, and S. striatus have almost world-wide 
distribution and great vertical or chronologic range. Many similar 
species common to America and several European countries could be 
mentioned.

Specific distribution increases with ordinal rank. In the radical order 
Atremata 25 per cent had dispersion, increasing to 27 per cent in the 
Neotremata, and to 32 per cent in the Protremata and Telotremata.

From, the above considerations it is evident that brachiopods, as a 
rule, can not be of great value in correlating over wide areas minor 
Devonian, but particularly Carboniferous, horizons. In the Cambrian, 
Ordovician, and Silurian, however, these fossils are of great value for 
strati graphic purposes. Since post-Paleozoic brachiopods are not com 
mon in America, they can have little stratigraphic value, but in the 
Trias and Jura of Europe, where species and individuals are common, 
reliance can be placed upon them, and they are there regarded as next 
in importance to the Ammonoidea for correlation. When paleontology 
shall have advanced sufficiently, so that extracontinental correlation 
of Paleozoic formations can be taken up in. detail, it will be seen that 
brachiopods, because of their wide dispersion, abundance, and favora 
ble preservation, will be of great service in working out, paths of 
migration and intercommunicating oceanic basins. 

Bull. 87  2
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TABLTC I. Brachiopod genera alphabetically arranged, their geologic distribution, and 
North American specific representation.

[In the column "Ordinal rank" A.,!?.,?., T. equal the first letters of Atretnata, Neotremata, Protre- 
mata, and Telotremata, respectively. The geologic occurrence of non-American genera or the earlier 
appearance or later, continuance of American genera in other countries is indicated by a black line. 
Small superior numerals indicate the number of species having distribution.]

Genus.

Amphitomelln.Bittner . .............

Billingsella Hall and Clarke. ......

CainarotcRchia Hall and Clarke....

Cardinocrania "Waatren .........:...

Ordinal rank.

T
T
TsT

M
T
T
T
T
T
P. 
T. 
T
P
"NT

T
T
P
T. 
T
T

T. 
T. 
P
T

P
T
A
T
T

P. 
P
T

A
T.
P
P
P
P
P
'I 1

T.
T
P

TC

South American 
species.

1

1

1

1

JSTorth American 
species.

2

5 
5

4 "

4

1 
10

29

20 
4
1

1
1
1

12 
3

1

10
1
9
1

32

1

Cambrian.

5' 
5'

....;

92

1

Ordovician.

2

9»

1'

§ c
a 

33

4 2

32

3 
105 
3'

n
2 '

.....

1

92

1

Devonian.

5 2

4'

1 i
72

9 3 

11" 
1"

1 '
1 '

1"

1 
1 '

20 10

Permian and Car 
boniferous.

2

2

178

1'

1

1
8 3

4 2

Triassic.

v '

^_

Jurassic.

.=-.

Cretaceous.
Tertiary. Recent.
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TABLE I. Brachiopod genera alphabetically arranged, etc. Continued.

Genus.

Glottidia Ball. .....................
Grunewaldtip, Tscliernyschev .....

KarDinskya Tschernvscliow .......

Ordinal rank.

T
1ST
 NT

TC
Is*

T
T

T

P

A

P

P

T

P

T

P

T

T

T

T

T

T

T
T
T
A
T
A
T
V
P
T
P

TSr

P
T
T
P
T
P
T
T
T
T
T

TST

T
T
T
T

South American 
species.

?,

1

1

K"orth American 
species.

0

2

1

9
1
2

1

4

1

1 3

14

1

12

1

1

2

1

3

4

3

8

Cambrian.

'1

1

1

83

Ordovician.

?1

1

1

1

5i

10«

1

Silurian.

1

0

'?,

?>

3

?,'

Devonian.

ft*

43

3'

82

T

32

Permian and Car 
boniferous.

?1

4'

4 1

1

4'

Triassic. Jurassic.
Cretaceous.

3

Tertiary.

2 2

1

Kccent.
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TABLK I. Bracliiopod genera alphabetically arranged, etc. Continued.

Genng.

Pleronhloios Giimbel ................

Ordinal rank.

A
T
A
T
P
T'T

T
T,
A,
A.
P

"NT

N,
T,
P
P
T
T
P
P
P
P
P
T
A

 T

T
P

P
T
T
"NT

P

T
P
P
P
T
T,
P
T
P
P
P
P
T
T
>r
p

South American 
species.

1

2

6

1

1

1
in

North American 
species.

9

4

1,
12
'2

40
1

1
48

1
2

21

¥
10

2
1

1
o

7

17
' 1

C
8

11

1

1
32
87

q

Cambrian.

-

m
2

6

2

Ordovician.

2

T

1
23«

1"

5 2

1

4'

C 1
3'

102

1

1"

Silurian.

9*

2"

 10'

9,i
4'

1"

1
74

3"

1
C'

Devonian.

4

43

165

1

2 '

12 6

?'

T
8 2

10

1

289

Permian and Car 
boniferous.

1

18°

r 1

G 6

1
6 6

87 »

Triassic. Jurassic.
Cretaceous.

Tertiary.
Kecent
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TABLE II. North American Paleozoic representation of the orders, superfamilies, and 
families, geologically arranged.

Order, superfamily, and family.

Number of 
species.

196
43

a

17

20

153

35

113

153

99

f.n

10

54
54

608

6
12

m
'

1 Sfi

192
127

g

7

24
07

702
197

7Q

qn

45
978

163

Number of 
genera.

Q

4

10
4

2
91

18

5
5

 >

3
62
45

1
2
1

19
Q

17
3
1
3

10
76
14

1
13
19

8

1

8
11
24

Cambrian spe 

cies.

57
99

8 s
10 4

28 6

7

20
> 19

1
15 s

1 .

1
22
10

9 2

0
0

6'

2
2

Ordovician 
species.

60
6

3
3'

54
93

4'

44

30
17 s

1"
0'

14
1-1 4

173
TVl

1

2
65"

91

6^

1
1.4 *

20  

18
1'

2

1'

1

Silurian spe 

cies.

31
17

178

14

13i

1
91

8
2

n
13 s

161
96

48 I0

37 7

05
1

103

54 12

109
37

1

1

71
14 1

" 24 13
33"

Devonian spe 
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30
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18«

22
22  '

210
185

77 si

48 >e
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o I

O'( 6

309
94

94 as
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26 «
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 >OX
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09 J3

Permian and Carbonifer ous species.
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21

21 a
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22
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19°

4
4'

179
ir»o

268
125 ««

18°

10

10 3

209
49

49°

30
4*

20 7

190
146

115 »
61>4
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TABLES OF NORTH AND SOUTH AMERICAN SPECIES 
GEOLOGICALLY ARRANGED.

TABLE III, CAMBRIAN. TABLE IV, ORDOVICIAN. TABLE V, SILURIAN. TABLE VI, 
DEVONIAN. TABLE VII, CARBONIFEROUS AND PERMIAN. TABLE VIII, MESO- 
zoic. TABLE IX, CENOZOIC AND RECENT. TABLE X, SOUTH AMERICAN FOSSIL 
BRACHIOPODA.

TABLE III. Cambrian Brachiopoda.

[Spacies preceded by an asterisk (*) are found ia the Ordovician also.]

Species.

Billingsella billingsi (Hartt) ...........................................

Liueulella aurora Hall. ................................................

Lower 
Cam 
brian.

v

1

X?

Middle 
Cam 

brian.

v

V

v

Upper 
Cam 
brian.

X

X

X

X



SCHUCHERT.I TABLES OF NORTH AMERICAN SPECIES. 

TABLE III. Cambrian Bracliiopoda Continued.

27

Species. ~

Liugulella elta (Hall and Whitfield) ...................................

*Lingulella ireno (Billings) ............. ..................

Lingulella lamborni Meek ................. . ...................
Lingulella linguloides Matthew .......... . .......................
Lingulella macconelli Walcott ........ ..............
Lingulella niartineusis Matthew ...... . ...............

Lingulella radula Matthew ........... . ............
Lingulella starri Matthew .......... . ...............
Lingnlella starri minor Matthew. ..................... ................
Lingnlella stoneana "Whitfleld ......... . ...............
Lingnlella winona Hall ................. . .... . ...........
Lingulepis acuminata (Conrad) ........ ...........

Lingulepis cuneolus Whitfleld.......... . ..............
*Lingulepis (?) maera Hall and Whitfield .. . . . ..,.........---.
Lingulepis matinalis Hall............... . ..................

Litigulcpis priinaeformis Whitfiold............ . ...............
Linnarsonia bolti Davidson ?..!......... .. .........
Linnarsonia tnisera (Billings)...... .... . ... .........

*0bolella ( ?) discoidea Hall and Whitfield .............................

Obolella ( ?) gemmula Matthew .........................................
*0bolella (?) idaBillings. ..................... ........................
Obolella rainuta (Hall and Whitfield) ..................................

Obolella nitida Ford ...................................................

Obolella polita Hall ....................................................

Ortliia (?) hiehlandensis Walcott ..........;...........................

Lower 
Cam 
brian.

^

X

X

X?

X

Middle 
Cam 
brian.

V

X

.

X?

Upper 
Cam 
brian.

X

X

X
V

X

X
X

X

X

X

X
X'

X

X
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TABLE III. Cambrian Bracliiopoda Continued.

Species.

Orthis (?) lenticularis "Wahlenberg.....................................
Or/this (?) lenticularis atrypoides Matthew.............................
Orthis (?) lenticularis lyncioides Matthew ..................'...........
Orthis (?) lenticularis strophomenoides Matthew ......................
Orthis (?) remnichiaN. H. AVinehell....................................
Orthis (?) salemensis AValcott..........................................
Orthis (?) sandbergiN.H. Winchell....................................
Orthisina (?) johannensis Matthew.....................................
Protorhyncha (?) antiquata (Billings)..................................
Protorhyncha (?) minor (Walcott)......................................
Syntrophiaarachne (Billings)..... .....................................
Syntrophia arethusa (Billings).........................................
Syntrophia (?) armanda (Billings)............................ .........
Syntrophia barabuensis (A. Winchell)..................................
Syntrophia calcifera (Billings^.. *f?. ................. ..................
Syntrophia primordialis (Whitfleld) ...................................
Trematobolus insignia Matthew .......................................

Number of Cambrian species, 11C.
Number of species in each division ....................................
Number of species common to the Lower and the other divisions of the

Cambrian ............................................................
Number of species common to the Middle and the other divisions of

the Cambrian ........................................................
Number of species common to the Cambrian and Ordovician system, C. 
Number of species passing from each division into the Ordovician....

Lower 
Cam 
brian.

31

Middle 
Cam 
brian.

Upper 
Cam 
brian.
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? IV. Ordovician Jiraohiopoda,

Bi = Birdseye; BE = Black Kiver; Ci = Cincinnati and Lorraine; EO = Eoordovician; MO = Meso- 
ordovician; NO=lTeoordovician; T-  Trenton; TJ=;TJtica. Species preceded by an asterisk (*') arc 
found in the Silurian also; by an obelisk (t),in the Cambrian.]

Species.

Dalmanella tersus (Sardesou) ..............................

Eoordovician.

Calcifer- 
ous.

X 
X

X 
X

X 
X 

X

X?

X 

X 

X 

X

X

X

Ghazy.

X

X

X

X

X

X

X

Mesoordo- 
vician.

Trenton, 
BlackEiver, 
Hirdseye.

T

BE,

BE

T   

T 
T

T

T

T

T
T 
T
T

T

T 
T 
T 
T 

BE,T 
T

Neoordo- 
vician .

Cincin 
nati, 

Utica.

Ci 
U,Ci

Ci

U

U

U,Ci

TJ.Ci 
Ci
U

Ci 
Ci

Ci
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TABLE IV. Ordovician Brachiopoda Continued.

Species.

Lineula briseis Billings ....................................

Eoordoviciau.

Calcifer- 
ous.

X

X

X

X

X

X 
X 
X

Chazy.

X

X

X 
X

X

Mesoordo- 
vician'.

Trenton, 
Black Eiver, 
Birdseye.

Bi.BE.T

BE, T 
BE,T 

T 
T

T 
T 
T 
T
T

T

T

X

T 
T

T 
T 
T

T 
BE,T

T 
T 

. T

T

T

Neoordo- 
viciau.

Cincin 
nati, 

Utica.

U,Ci
U 
Ci
U

Ci 
Ci 
Ci 
Ci 
Ci

Ci

TJ

Ci

Ci 
Ci 
Ci

TT, Ci 
Ci

U 
U 
U

Ci 
U



SCHUCHERT.]   TABLES OF NORTH AMERICAN SPECIES. 

TABLE IV. Ordovician Brachiopoda Continued.

31

Species.

Lingula lyelli Billings .....................................

Lingula wliitfleldi Ulrich ..................................

tLingnlopis (?) insera Hall and "WhitBeld..................
Liuguloholus affiuis Billings ...............................

tObolella(?)ida Billings...................................

Ortbia carausii Salter ......................................

Eoordovician.

Calcifer-
OU8.

X

X

X

X

X

X

X

X 

X 

X 
" X 

X 

X 

X 

X

X 

X

X .

X

Cbazy.

X

X

X

X?

X

Mesoordo- 
vician.

Trenton, 
Black Eiver 
Birdseyc.

T

T 
T 
T 
T

T 
T 

BR

T

BR

T

T 
T

T 
T 
T 
T 
T 
T 
T

T

T

T

Neoorrto- 
vician.

Cincin 
nati, 
Utica.

Ci 
Ci

U

Ci

Ci

U,Ci

°

D

a
D 
Ci

Ci 
Ci

Ci

tr

Ci 
TJ
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TABLE IV. Ordovidan Brachiopoda Continued.

Species.

Orthis ( ?) holstoni (Safford) Hall...... .....................

Orthis (?) minna Billings ................*..................

Ortliis (?) pigra Billings ..................................

OrtMs ( ?) sola Billings ....................................

Parastrophia hemiplicata Hall. . ...........................
Parastrophia heiniplieata rotunda (AVinchell and Schuch-

Paraatropliia obscura (Hall and AYhitfield) ................

* Platystropliia biforata (Schlotheini) .....................

Plectorthis flssicosta Hall. ................................
Plectorthis jamesi Hall. ..................... ............

Plectorthis trinlicatella (Meek) ............................

Eoordovician .

Calcii'er- 
ous.

X

X? 

X 

X 

X

X 

X

X 

X

X

  x

X

ChaKy.

X

X 
X

X

..

Mesoordo- 
vician.

Trenton, 
Black Hi ver, 

JBii-dseye.

T 
T

  -T

T

T 

T

T

T 
T

BE, T

T

BR, T

T

Neoordo- 
vician.

Cincin 
nati, 

TJtica.

Ci

Ci

Ci

Ci

Ci
Ci

Ci 

Ci

Ci 
Ci 

U,Ci 

Ci 
Ci 
Ci

IT 
U,Ci 

Ci 
Ci 
Ci 
Ci 
Ci 
Ci 

TT.Ci 
Ci 
Ci
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TABLE IV. Ordovician BracUopoda Continued.
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Species.

Kliyncliotrema inosquivalvis laticostata Wincbell and

Eoordovician.

Calcifer- 
ous.

X

X

X

X

Chazy.

X

X

X

X

X

Bull. 87    3

Mesoordo- 
vician.

Trenton, 
Black Eiver, 

Birdseye.

BE,T

T

BR

T? 
T 
T

T

T 
T 
T

T
T

T 
T

T 
T 
T

T 
T 
T 
T

T

Nepordo- 
vi'cian.

Cincin 
nati, 

TJtica.

Ci

U,Ci 
Ci 
Ci 
Ci 
Ci

Ci 
U

Ci

Ci 
Ci

Ci 
U,Ci

U 
Ci

Ci

Ci 
Ci

Ci 
Ci

Ci

Ci

TJ 
Ci

U,Ci

Ci
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TABLE IV. Ordovician BraoMopoda Continued.

Speciea.

Trinlecia extans (Enmions) ................................

Eoordovician.

Calcifer- 
ous.

X

X

X ?

' X

X

Chazy.

Mesoordo- 
vician.

Trenton, 
Slack River, 
Birdseye.

T

T

T

T

T

T 
Bi

T 
T

T 
T 

T

T

T 
BE

T

T

T

T 
T

Neoordo- 
vician.

Cincin 
nati, 

Utioa.

Ci

Ci 
Ci

Ci

Ci

U 
Ci 
Ci

Ci 
Ci 
Ci 
Ci 
Ci 
Ci 
Ci

Ci
Ci

Ci

Ci

' Ci 
Ci

U,Ci

U,Ci 
Ci 
Ci 
Ci 
Cf 
Ci

Ci
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TABLE IV. Ordovician BraoUiopoda Continued.

Species.

 

Zygospira recurvirostra (Hall) .............................

Number of Ordovician species, 319.

Number of species common to the Calciferous and the other

.Number of species common to the Chazy and the other

Number of species common to the Trenton and the other

Number of species common to the Cincinnati and the other

Species common to the Ordovician and Silurian systems, 5. 
Number of species passing from each division into the

Eoordovician.

Calcifer 
ous.

X

63

1 

1 

1

0

Chazy.

26

1

5

2

1

Mesoordo- 
vician.

Trenton, 
Black River, 
Birdseye.

T

T 
T

T

T 
T

128 

0 

5

27 

3

Neoordo- 
vician.

Cincin 
nati, 
Utica.

. Ci 
Ci
Ci

Ci
U,Ci

Ci

136 

1

2

27

5
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TABLE V. Silurian Bracliiopoda.

[A=Antico9ti; Ar = Arisaig; Cl= Clinton; GrU=Guelph ; MS = Hesosilurian ; N = Niagara; 
NS = Neoailurian ; Te = Tentaculite and Coralline; "W = Waterlime. Species preceded by an 
.asterisk (*) are found in the Devonian also ; by an obelisk (\), in the Ordovician.]

Species.

Conchidium crassiradiatum (McChesnev) ....................

Eo- 
silurian.

Medina.

Mesosilurian.

Anti- 
costi, 

Clinton.

Cl
Cl 
Cl 
A 
A 
A 
Cl 
A 
Cl

Cl

C1,A

Cl

A

A

Cl 

Cl 
A 
A

Cl

Cl

Cl

Cl 
A 
Cl

Gruelph, 
Arisaig, 
Niagara.

N 
N 
N

N 
N 

MS
N 
N 
N

N 
Ar

N
N

N

  N 
N 
N
N
N

Ar 7>T

N? 
Ar
N

N

N 
N 

MS

N

Neosi- 
luriau.

Tentac 
ulite, 

"Water- 
lime.

o

W
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TABLE V. Silurian Bracliiopoda Cont.inued.

37

Species.

Hindella utnbonata (Billines) ................................

Eo- 
Silurian.

Medina.

Mesosilurian.

Anti- 
costi, 

Clinton!

Cl

Cl

Cl
Cl

Cl 
. A

Cl 
Cl 
A

A

Cl

Cl

Cl 
Cl 
A 
A

G-uelph, 
Arisaig, 
Niagara.

N 
N 
N

N 
N 
N 
N 
N 

N 
JST 

Gu 
Gu
N 
N 

Ar
N 
N

N
¥ 
N 
N

N 
N 
N 
N 
¥ 
N

Ar

N

N 
3ST 

N 
N 
N

MS
]ST

N

N 
N

Neosi- 
lurian.

Tontac- 
nlitc, 

AVator- 
limo.
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TABLE ~V. Silurian ^rackiopoda Continued.

Species.

Orthis flabelli tea (Hall) Foerste ...... ........................

Orthis ( ?) tenuidens Hall ....................................

Eo- 
silurian.

Medina.

X

X

'Mesosilurian.

Auti- 
costi, 

Clinton.

Cl 
A
Cl 
Cl

Cl

A

Cl 
Cl 
Cl 
Cl

..........

A

Cl

A

Cl

Guelpli, 
Arisaig, 
Niagara.

N 
N
N

N

M"

N 
N

N

N 
N
N
N 
N
N 
N 
W 
N 

Gu 

N 

Gu
Gu 
Gu
¥
N

Ar
Ar
N 
N 
N 

 N 

N 
N 

N? 
N 
N 
N

N

Neosi- 
lurian.

Tentac- 
ulite, 

Water- 
lime.

W 
W

W
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TABLE V. Silurian Bracliiopoda Continued.

Species.

Rbyncbonolla ( ?) decemplicata Sowerby .....................

Rhyncbonella ( ?) bydraulica Whitfield ......................
flthyncbonella (?) janoaBillings..---- .......................
Rhyncbonella ( ?) lievis Simpson .............................
Rbynchonella ( ?) laraellata Hull. ............................

Eo- 
siluriau.

Medina.

Mesosiliu-ian.

Anti- 
costi, 

Cliuton.

Cl

A 

A

Cl

Cl

Cl 
A

Cl 
Cl 
Cl 
Cl 
A
Cl

Cl

A
A 
Cl 
A
A

Cl

Cl 
Cl 
A

A 
Cl

Gnelpli, 
Arisaig, 
Niagara.

N

N
N 
N 
N

  N
K"

N
~N 

N
N
1ST

N
]ST 
N

K

N

N 
N
If 

Gu

N

JToosi- 
luriuii.

Tentac- 
ulite, 

"\Vatcr- 
limo.

W 
To

W

(

sr

X 
¥

Ar

"W

To
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TABLE V. Silurian Srachiopoda Continued.

Species.

Spirif er r ostellum Hall and Whitfield ........................

Stropheodonta oorrugata Conrad. . ...........................

Eo- 
silurian.

Medina.

X

Mesosiluriau.

Anti- 
0 costi, 
Clinton.

'A

 A

Cl

A

Cl

Cl

A

A

Cl

A

A

A

A
Cl

Cl

Guelph, 
Arisaig, 
Niagara.

]Sr

N

N

N
¥

Ar
N

Ar
AT

N

N 
N 
N 
N 
X 
N't 

N 
N

2f 
N
N 
N 
^ 
N 

Ar

Ar

N 
]ST

¥
. N

N?

N

Gu

N?

Neosi- 
luriau.

Tentac- 
ulite, 

Water- 
lime.

To

Te
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TABLE V. Silurian Brachiopoda Continued.

Species.

Whitfieldcll. nitida Hall...... ...............................
Whitfieldella nitida oblata Hall. .............................
AVhitfieldella (?) nucloolata (Hall) ...........................
Whitfleldella oblata (Hall).......... .........................

Wilaonia wilson i (So werby )....... ...........................
Zygospira (?) mica (Billing's) ................................

Eo- 
Silurian.

Medina.

X

Mesosilurian.

Anti- 
coati, 

Clinton.

Cl 
A

A

Cl 
Cl

A 
A 
A 
A

A
Cl? 
Cl 
A

A

Cl

Cl

Cl

Cl 
A 
Cl

A

Guelpli, 
Arisaig, 
Niagara.

Ar

N

N

MS
N

N

N 
N

N 
2f
N 

Gti 
Gu 
Gu
Gu
N
2J

¥ 
N 
X 

Gu
N

y
N 
N

N 
N 
N

Neosi- 
lurian.

Tentac-
TlHtO,

Water- 
limo.

To

To

To

To

W 
W
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TABLE V. Silurian Brachiopoda Continued.

[BULL. 87.

Species.

Number of Silurian species, 311.

Number of species common to tlio Medina and the other

Number of species common to the Clinton and the other

Number of species common to the Niagara and the other

Number of species common to the Neosiluriau and the other

Species common to the Silurian and Devonian systems, 5. 
Number of species passing from each division into the De-

Eo- 
Silurian.

Medina.

4

' 0 

.0

0 

0

0

Mesosilurian.

Anti- 
cos ti, 

Clinton.

A

116 

0

19 

0

2

Guelph,
Arisjiig, 
Niagara.

N

195 

0 

19

2 

5

Keosi- 
lurian.

Teutac- 
\ilite. 

Water- 
lime.

17 

0 

0 

2

0
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TABLE VI. Devonian Bracltiopoda.

C = Chemung; Co = Corniferous; ED=Eodeyonian; G = Genesee; H  Hamilton; Hu=Huron; 
I=Ithnca; M=Marcellus; MD=Mesodevonian; ND=Neodevonian; P = Portage; S = Scbohario; 
Tu=Tully. Species preceded byau asterisk (*) are found in the Carboniferous also; by an obelisk 
(t), in the'Silurian.]

Species.

AmpLigenia elongata aubtrigonalis Hall ............

t A trypa reticularis (Linnoeus) .......................

Camarotcecbia barrantliHall .........................

Eodevonian.

Lower 
Hel- 
der- 
berg.

X

X

ED

X

X

X

Oris- 
kany.

X 
X

X 
X 
X

X 
X 
X

X

X

Mesodevoniau.

Sclio- 
harie, 

Cornif- 
erous-

Co

Co

Co
Co

Co 
Co 
Co

Co

Co

Co

Co

S 
Co,S 

S

Co

Co 
Co

Tally, 
Hamil 

ton, 
Marcel- 

lus.

H 
H 

M,H

M

H 
MD

H 
H

MD 
H

H 
H

MD

MD

H, Tn

H 
H 
H

Meodevonian.

Port 
age, 

Huron, 
Gene- 
see.

P

G

ND

G

die- 
mung, 
Ithaca.

C

i,c

C

C?

C

C

C 
C

C

I, C

C
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TABLE VI. Devonian Srachiopoda Continued.

Species.

Camarotcechia endlichi (Meek) . ? Devonian.

Cbonostropbia datvsoui (Billings) ....................

Eodevonian.

Lower 
Hel- 
der- 
berg.

X

X

Oris- 
kany.

X

X

X

X

X?

Xf

ED

X 
X

X 

X?

Hesodevonian.

Scho- 
barie, 

Cornif- 
erous.

Co

Co

Co

Co 
Co

Co 
Co 
Co 
Co

Co

Co'

Co

Co

Co

Tally, 
Hamil 

ton, 
Marcel- 

lus.

. H

H

H 
M,H

M,H

M,H 
M,H

H 
H

H 
H

MD 
M,H 

M 
Tu

M,H

HM'H
M,H 

H 
H

Neodevonian.

Port 
age, 

Huron, 
Gene- 
see.

P

P

P

G,P

P 
G

Clie- 
mung, 
Itbaca.

C

C 

I,C

C

C

C

C

o

i,c

ND

I,C 
C
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TABLK VI. Devonian firachiopoda Continued.

45

Species.

Crania contrails Hall ................................

Crania famelica Hall and Whitfleld .................

Cryptonella (?) circrla "Walcott. Devonian.

Cyrtia cyrtinaformis Hall and Whitfleld ............

Cyrtina hainiltonensis recta Hall ....................

Cyrtina ( ? ) occidentals (Swallow) ..................

Dalmauella devonica (Walcott) ................ .....

Dalmanella lonticularia ( Vannxem) ..................

Eodevonian.

Lowe 
Hol 
der- 
berg

X

X

X

X

X

X

X

Oris- 
kauy.

X?

X

X

ED

Meaodevonian

Scho- 
liarie, 
Cornif 
oroua.

Co

Co?

S

Co

Co

Co 
Co

Co 
Co

Co

Co

Co

Tully 
Hamil 

ton, 
Marce 

lus.

H? 
MD 

H

H 
H 

MD 
H

H
M, H

H

M,H 
H 
H

MD

H

H

MD 
H 
H 
H 
H

H
H 
H

Neodevonian.

Port- 
ago, 

Huron 
Gone- 
see.

P

P

P

Cho- 
inung, 
Itlinca.

C

i;c

ND

C

ND 
I 
C

C

\
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TABLK VI. Devonian Bracliiopoda  Continued.

Species. .

Leiorh vnchus mesacostalo Hall ......................

Eodovonian.

Lower 
Hel- 
der- 

berg.

X 

X 

X 

X

X

X 

X

X

X

X

X

X

Oris- 
kany.

X 
X

X

X 
X 
X

X

X

X

Mesodevoniau.

Scho- 
harie. 

Cornif- 
erous.

Co

Co

Co

Tally.
Hamil- 

tOll,
Marcel- 

lus.

H

H

H

H'

H

M,H 
H

H

H 

MD

MD

MD

H 
H

MD 
Tu 

MD
M

H 
M,H

M

Neodevonian.

Port 
age, 

Huron, 
Gene- 
see.

G

P

Che- 
nuing, 
Ithaca.

C 
C

I,C

C

ND

C

, C

ND

I,Q
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TABLE VI. Devonian Bracliiopoda Continued.
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Species.

Lindstroemellaaspidium Hall................ ........

Megalanteris condoui (McChesnev) ..................

Eodevoiiian.

Lower 
Hol 
der- 

berg.

X

X 
X 
X

X

X

X

X

X

Oris- 
kany.

X 
X

X?

ED 
ED 

X?

ED

Mesodevoniiui.

Scho- 
hario. 

Cornif- 
erous.

Co

S

Co?

Co

Co

1

X

Co

Tnlly, 
Hamil 

ton, 
Marcel-

1)18.

M 
MD 

M

H

H

H

H 
H

H 
H

H

H

H 
H

' H

H 
H

H
M

H 
H

H 
H 

M,H

Neodovonian.

Port 
age, 

Huron, 
Geno- 
see.

G

P

G,P

P

Hu

P

Clio- 
111 ung, 
Ithaca.

C

C 
C

ND

I

C

1

u

I
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TABLE VI. Devonian Brachiopoda Continued.

Species.

Meristella bella (Hall). ..............................

Orbiculoideahutnilis (Hall) ..........................

OrtMs(?)ervua Hall.... ............................

Eodevonian.

Lower 
Hel- 
der- 

berg.

X 
X 
X 
X

'x

X

X

X

X

X

X

X 
X.

X 
X

Oris- 
kany.

X

X

X

X

X

X

X

X

Mesodevonian.

Scbo- 
harie, 
Cornif- 
erous.

Co
Co

Co

Co

Co

Co

Tally, 
Hannl- 

ton, 
Marcel- 

lus.

M,H

H

H

H

H

H
MD 

H 
H

H

H

M,H

M,H 
H 

M, H

H 
H 

Tu

Neodevonian.

Port 
age, 

Huron, 
Gene- 
see.

Hn

G

Che- 
mung, 
Ithaca.

C

C

C

C
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TABLE VI. Devonian Brachiopoda Continued.
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Species.

Productella hirsutii'orino (Walcott) .

Eodevonian.

Lower 
Hel- 
der- 
berg.

X

X 
X

X 
X 
X

X

Oris- 
kaiiy.

X

X

ED

ED 
X

X

Mesodevonian.

Scho- 
harie, 
Cornif- 
erous.

Co

Co 
Co

Co 
Co 
Co

Co

S

Co

Co

Co

Co

Co 
Co

Tully, 
Hamil 
ton, 

Marcel- 
Ins.

H 
M

M,H 
H

M

H 
H

H 
H? 
H 

H? 
H? 
H

H 
H

H

H

H

H

Neodevonian.

Port; 
age, 

Huron,
Gene- 
see.

P

P

Bull. 87    4

die- 
nuing, 
Ithaca.

C

ND?

C 
C, 
C 
C 
C

ND 
C 
C 

ND



50 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BULL. 87. 

TABLE VI. Devonian Brachiopoda Continued.

Species.

Productella rarispina Hall. ..........................

Keticularia canandaiguce (Hall and Clarke) ..........
Reticularia fimbriata (Conrad) .......................

Keticularia knappiana (Nettelroth) ........... ...

Keticularia prannatura (Hall) .................. .....
Keticularia subundifera (Meek and Worthen) .;.....

Rflinidomella lucia Billines. . ........................

Eodevonian.

Lower 
Hel- 
der- 

berg.

X

X

X

X

X

X

X 

X

Oris- 
kany.

X 

X

X 

X

X 

X

X

X

X

'

X

Mesodevonian.

Scho- 
harie, 
Cornif- 
eroua.

Co

Co

Co

Co

Co

S
s

Co

Co

Tully, 
Hamil 

ton, 
Marcel- 

lus.

H 
H 
H

H 
H

M,H

MD 
H

H 
M.H 

H

H

H 
M,H

H 
H 
H

Neodevonian.

Port 
age, 

Huron, 
Gene- 
see.

P

P

<

P

P

Che- 
mung, 
Ithaca.

C 
C 
C

C

C

I, C

C.

I
ND

I

I

ND

C
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TABLE VI. Devonian BracMopoda Continued.

Species.

Ehynchonella warrenensis Swallow .................
Bhynchospira electra Billings ........................
Ehynchospira ( ? ) eugenia Billings ...................

Ehynchospira globoaa Hall ..........................

Eodevonian.

Lower 
Hel- 
der- 
berg.

X 
X

X

X

X

X 
X

X

X

X

X

X 
X

X

X

. X

X 
X

Oris- 
kany.

X

X

X 
X

X 
ED

X 
X

X

ED

Mesodevonian.

Scho- 
harie, 

Cornif- 
erous.

S

S

Co

'GO

~

Co

Co

Co

Co 
Co

Co

Co

Tully, 
Hamil 

ton, 
Marcel- 

lus.

H

H 
H

M, H

MD

H

Neodevonian.

Port 
age, 

Huron, 
Gene- 

see.

Hu 
Hu

Che- 
inung, 
Itliaca.

C

C

C

^

0
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TABLE VI. Devonian Brachiopoda Continued.

Species.

Spirifer aldrichi Etheridge. Devonian.

Spirifer arcticus Haughton. Devonian.

Soirifer euruteines Owen ............................

Eodevonian.

Lower 
Hel- 
der- 
berg.

X

X

X 
X

X 
X

X

X

Oris- 
kany.

X

X

X

X 
X

Mesodevonian.

Scho- 
harie, 
Cornif- 
erous.

Co

Co 
Co

Co 
Co

Co 
Co

Co?

Co 
Co

Tnlly, 
Hamil 

ton, 
Marcel-

ll|S.

H

MD

MD

Tu

H 
H

H 
H 
JEL

H 
M,E 

H

H

H

H 
H

H

H

H 
MD 

H

Neodevonian.

Port 
age, 

Huron, 
Gene- 

see.

G

P

P

G

Che- 
mung, 
Ithaca.

C 
ND 
ND

ND 
C

ND

C 
ND 

C
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TABLE VI. Devonian BracMopoda Continued.

Species.

Spirifer huiigerfordi Hall............................

Spirifer peiinatua tullicnsis Williams. ...............

Spirifer pluto Clarke. ........................

Spirifer strigosus Meek. Devonian.

Spirifer substrigosus Webster .......................

Spirifer tennis Hall ..................................

Spirifer tribulis Hall.. ..............................
Spirifer tullius Hall..................... ............

Eodevonian.

Lower 
Hol 
der- 
berg.

X

^X

Oris- 
kauy.

X

X

X

X 

X

ED

X?

X

X

Mcsodevonian.

Sclio- 
harie, 
Coruif- 
erous.

Co 
Co

Co

Co 
Co

Co?

Co

Co

Co

Tully, 
Hamil 

ton, 
Marcel- 

lus.

H 
H 
H 
H

H

H

MD 
MD

H

H

M,H

Tu

H

MD

H

H? 
H

H

Neodevonian.

Port 
age, 

Huron, 
Gene- 
see.

P

P

Hu

G

Clio- 
inung, 
Ithaca.

c

ND

ND

1,0

C

. I 
C

ND

C

C
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TABLE VI. Devonian Brachiopoda Continued.

Species.

Eodovonian.

Lower 
Hel- 
der- 

berg.

Stroplleodonta perplana nervosa Hall. . ..............

-

Oris- 
kany.

X

ED

ED 
ED

X 
ED

X 

X

X 

X

Mesodevonian.

Scho- 
harie, 
Cornif- 
erous.

Co

Co

Co

Co

Co

Co 

Co 
Co

Co

Co 
Co 
Co

Tully, 
Hamil 

ton, 
Marcel- 

lus.

H

H 
MD

H

M,H

H

H 
H 
H

MD 
H
H

M,H

MD

H 
H

H 
H 
H

H

Neodevonian.

Port- 
age, 

Huron, 
Gene- 
see.

P

P

Cho- 
mung, 
Ithaca.

C 
C

C 
C

C 
I

C

C 
C

ND

I 
ND?

I

1,0 
I



SCHUCHERT.] TABLES OF NORTH AMERICAN SPECIES. 55

TABLE VI. Devonian Brachiopoda Continued.

Species.

Whitfieldella ( ?) biaulcata ( Vanuxeiu) . ..............

Eodevonian.

Lower 
Hel- 
cler- 
berg.

X

X 

X

X

X

X

X
x  

X 

X

X 

X 

X

X

X 

X 

X 

X 

X

X

X 

X 

X 

X 

X 

X 
X

X

Oris- 
kany.

v5- x

X

X

Mesoilevonian.

Scho- 
harie, 

Cornif- 
erous.

Co

Co 
Co

Co?

Co

Tully, 
Hamil 

ton, 
Marcel- 

Ins.

Tu

H

' H

MI>

H 
H

H

H

H

M,H
H

H

Neoclovonian.

Port- 
ago, 

Huron, 
Gene- 
see.

Che- 
mung, 
Ithuca.

C

C

C
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TABLK VI. Devonian Brachiopoda Continued.

Species.

Whitfieldella ( ?) harpalyce (Billings) ................

Number of Devonian species, 663.

Number of species common to the Lower Helderberg

Number of species common to the Oriskany and the

Number of species common to the Corniferous and

Number of species common to the Hamilton and the

Number of species common to the Genesee-Portago

Number of species common to the Chemung and the

Species common to the Devonian and Carboniferous 
Hystems, 11. 

Number of species passing from each division into

Eodevoniau.

Lower 
Hel 
der 
berg.

X 

X

129

8 

2 

2

1 

2

1

Oris- 
kaiiy.

101 

8

15 

7 

1

 1

»

1

Mesodevonian.

Scho- 
harie, 

Cornif 
erous.

128

2 

15

27 

4 

7

1

Tully, 
Hamil 

ton, 
Marcel- 

lus.

238 

2

7 

27

12 

24

4

Neodevonian.

Port 
age, 

Huron, 
Gene- 

see.
*

41 

1

0 

2

12

17 

3

Che 
mung, 
Ithaca.

117 

2 

3 

7 

22 

17

10
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TABLE VII. Carboniferous and Permian Brachiopo&a,

[B = Burlington; EC  Eocarboniferous; K = Keokuk; Ka = Kaskaskia; SL = St. Louis. Species 
preceded by an obelisk (t) are found in the Devonian also.]

Species. 

\

Centronella ( ?) flora A. Wincliell......... ................

Chonetes ornata Shumard ................................

Eocarboniferous.

Kinder- 
hook.

X

X

X 
X

X

X 
X 

EC 
X

X

X
X 
X 
X

X 
X

X

X

X
X

Koo- 
kuk, 
Bur 

lington.

B

.B 
B

K

K

K

B

B

B 
K

K 
EC

B 
B 
B

B

Kaskas- 
kia, 

St. Louis.

SL

Ka

Ka

SL

SL

SL

Meso- 
carbon- 
iferoua.

Coal
Meas 
ures.

X

X

X
X

X

X 

X

X 

X

Neo- 
carbon 
iferous.

Per 
mian.

X

X
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TABLE VII. Carboniferous and Permian Brachiopoda Continued.

Species.

Dnrhva rne-inosa Hall and Clarke. .......................

Eocarbonif erous .

Kinder- 
hook.

X 

X

X

X

X

X

X 

X 

X 

X 

X

X

X

X

Keo- 
kuk, 
Bur 

lington.

K

K

B

.K

K

B

B

B

K

K

Kaskas- 
kia, 

St. Louis.

SL.Ka

Ka

SL 
SL.Ka 

SL 
Ka

Ka

Ka

Meso- 
carbon- 
iferous.

Coal 
Meas 
ures.

X 

X

X 

X
  x

X

X

X 

X

X

X

X 

X 

X

X 

X

X 
X

Neo- 
carbon- 
if'erous.

Per 
mian.

Ka

X
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TABT.TC VII. Carboniferous and Permian Bracliiopoda Continued.

Species.

Harttina anna (Hartt) ....................................

Hustedia ( ?) triaugularia (Miller) ........................

Leiorhynchus newberryi Hall. ...........................
1 Leptfcna rhomboidalis (Wilckens) ......................
Lingula atra Herrick ....................................

1 Li ngnla cnyahoga Hall ..................................

Lingula gorbyi Miller. ...................................
Lingula balli Wlrite. .....................................
Lingula indianousis Miller and Gurley . . .................
Lingula meeki Herrick .............................
Lingula melio Hall........ ...

Lingula meiubranacea A. Wincbell. . .....................

Lingula paracletus Hall and Glarke ......................

Lingula tigbti Herrick. . .................................

Lingulodiscina newberryi Hall. ......... ........ ....
Lingulodiscina pleurites (Meek) ..................... ...

Martinia laiviarata (Swallow) ............................

Eoearboni feron s .

Kinder 
book.

X

X

X

X

X 
X

X

X 

X 

X

°

X 

X 

X

X 

X 

X

X

X

X

Keo- 
kuk, 
Bur 

lington

It

B

B

K

B 
K

EC

K

Kaskas- 
kia, 

St. Louis

,

SL

Ka 
Ka

SL, Ka
Ka

SL

Ka

Meso- 
carbon- 
iferous.

Coal 
Meas 
ures.

X

X?

X

X

X?

X

X 

X 

X

X

X

X 

X

X

Neo- 
carbon- 
iferous.

Per- 
mi an.

X
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TABLE VII. Carboniferous and Permian Srachiopoda Continued.

Species.

Orthothetes inflatus (White and Whitfield) ..............

Productus carbonariusdeKoninck. Carboniferous.

Eocarboniferous .

Kinder- 
hook.

X

X

X 
X

X 
EC

X

X

X
  x

X 

X

X 

X 

X 

X

X

X

Keo- 
kuk, 
Bur 

lington.

JC

K

EC

EC

K

B

Kaskas- 
kia, 

St. Louis.

SL

SL

Meso- 
carbon- 
iferous.

Coal 
Meas 
ures.

X 
X 
X 
X

X 
X

X

X 

X 

X 

X

X
x  
X

X 

X

X

X 

X 

X 

X

Neo- 
carbon- 
iferous.

Per 
mian.

X
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E VII. Carboniferous and Permian Bracltiopoda Continued.

Species.

Productu8 longua Meek. Carboniferous.

Productus mesolobus Phillips. Carboniferous.

Productus multistriatus Meek. Carboniferous.

PrndnctiiB occidentalis Newberrv. . . <. ....................

Eocarboniferons.

Kinder- 
hook.

X

X

X 
X

X

X

X 
X 
X

Keo- 
kuk, 
Bur 

lington.

EC 
K

K

K
K

K

K

B

Kaskas- 
kia, 

St. Louis.

SL

Ka

SL? 
Ka 
EC

SL

,.

SL

Meso- 
carbon- 
iferoua.

Coal 
Meas 
ures.

X

X 
X

X 
X

X?

X 

X

X 

X

X 

X? 

X? 

X

X

X

X

X 

X 

X 

X

X 

X 
X

Neo- 
carbon- 
iterous.

Per 
mian.

X

X
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TABLE VII. Carboniferous and Permian Brachlopoda Continued.

Species.

Productus phillipsiNorwood and Pratten. Carboniferous.

Productus subhorridus Meek. Carboniferous.

Bhipidomella clarkensis (Swallow) .......................

Eocarboniferous.

Kinder- 
hook.

X

X 

X

X

X

X

X

X

X 

X 

X

Keo- 
kuk, 
Bur 

lington.

K

B 
K

K

B,K

B

B 
K.

Kaskas- 
kia, 

St. Louis.

SL

Ka

EC 
SL 
SL

Ka

SL

SL 
SL 
SL

Ka

Ka

Meso- 
carbon- 
iferous..

Coal
Meas 
ures.

X 

X

X 
X 
X 
X

X

X 

X 

X

X

X

X

X 

X

'

X

X 

X

X 

X 

X

Neo- 
carbon- 
iferous.

Per 
mian.

X
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TABLK VII. Carboniferous and Permian Bracliiopoda Continued.

Species.

Khipidomella nevadensis (Meek). Carboniferous.

tRhipidomellathiemii (White)...........................

Khipidomella vanuxemi pulchella Herrick. ..............

SchizoDhoria swallovi Hall ...............................

Eocarbonif erous .

Sander- 
hook.

X 
X

X 
X

X 
X 

X

X 

X

X

X 

X

X

X 

X 

X

X

X

X 

X

X

X

X 

X 
 X

Keo- 
kuk, 
Bur 

in gton.

B

0

B

EC

B

Xaskas- 
kia, 

St. Louis.

SL

< 

SL

EC

SL

SL

SL

Meso- 
carbon 
iferous.

Coal 
Meas 
ures.

X

X 

X

X

X 

X

X 

X 

X

X

,

X

X

X

Neo- 
carbon- 
iferous.

Per 
mian.
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TABLE VII. Carlonifiirous and Permian Brachiopoda Continued.

Species.

Semimila persinuata (Meek). Carboniferous.

Seininula subquadrata (Hall) .............................

Spirifer agelaius Meek ...................................

Spirifcr annectans Walcott. ..............................

Spirifer boonensis Swallow. . .............................

Spirifer cameratus percrassus Swallow. ..................

Spirifer deltoideus Herrick. . ................."............
Spirifer desideratus "Walcott .............................
Spirifer duplicostus Phillips. Carboniferous. 
Spirifer fastigatus Morton. Carboniferous.

Spirifer forbesi Norwood and Pratten ....................

Spirifer fultonensis "Worthen. ............................

Spirifer imbrex Hall .....................................

Spirifcr increbescens transversalis Hall .................
Spirifer kelloggi Swallow ................................
Spirifer keokuk Hall. . ...................................

Spirifer lateralis Hall ....................................
Spirifer latior Swallow. . .................................
Spirifer leidyi Norwood and Pratten .....................
Spirifer leidyi chesterensis Swallow. .....................
Spirifer leidyi merimacensis Swallow ....................
Spirifer littoni Swallow ............../...................
Spirifer logani Hall ......................................
Spirifer marcoui "VVaagen ...............................
Spirifer marionensis Slmmard. . ..........................

Eocarboniferous.

Kinder 
hook.

X

X

X

X

X

X

X

Keo 
kuk, 
Bur 

lington

K

K

EC

EC

........

B

EC

B

B 
B 
B

K 
K

K

Kaskas- 
kia, 

St. Louis

Ka
SL

..........

Ka 
Ka 
Ka

SL 
SL

SL 
Ka 
SL 
SL

Meso- 
carbon- 
iferous.

Coal 
Meas 
ures.

X 
X 
X

X

X 

X

X 

X

X 

X

X 

X 

X

X

X

X

Neo- 
carbon- 
iferous.

Per 
mian.

X
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TABLE VII. Carboniferous and Permian Bracltiopoda Continued.

Species.

Spirifer osagcnsis Swallow. ..............................
Spirifer ovalis Phillips. Carboniferous.

Spirifer scobina Meek. Carboniferous.

Spiriferina depressa Herrick .............................

Eocarbon i ferous .

Kinder- 
hook.

X

X

X

X

X 

X 

X

X

X

X

X 

X 

X 

X 

X

X

X

X

Keo- 
kuk, 
Bur 

lington.

B

K 
B 

EC 
K

B

K

B

K

K 
K

B

K 
B

TCnii 87 p;

Kaskas- 
kia, 

St. Louis.

SL

SL

SL

EC

SL

Ka

Ka

Meso- 
carbon- 
ii'oroas.

Coal 
Meas-
UJ'OS.

X

X

X

X

X

X

X

X

X

X 

X

Neo- 
carbon- 
iforous.

Per- 
iniau.
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TABLE VII. Carboniferous and Permian Brachiopoda Continued.

Species.

Strophomena ( ?) nassula Conrad. Carboniferous.

Syringothyria gigas (Troost), Lower Carboniferous.

Number of Carboniferous species, 478.

Number of species common to the Kinderhook and the

Number of species common to the Burlington-Keokuk

Number of species common to tho St. Louis-Kaskaskia

Number of species common to the Coal Measures and the

Number of species common to the Permian and the other

No species pass from the Carboniferous into the Mesozoic.

Eocarboniferous.

Kinder- 
hook.

X

X

X 

X 

X

X 

X

X 

X

X

156

9 

0 

0 

0

Keo- 
kuk, 
Bur 

lington.

K

K

B

B

K

K

93 

9

5 

4 

1

Kaskas- 
kia, 

St. Louis.

Ka

Ka 
SL 
SL

Ka 
Ka

SL

74 

0 

5

5 

1

Meao- 
carbon 
iferous.

Coal 
Meas 
ures.

X

X

X

X

X

X? 
X

158 

0 

4 

5

9

Neo- 
carbon- 
iferous.

Per 
mian.

9 

0 

I 

1 

9
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TABLK VIII. Mesozoic JKrachiopoda.

67

Species.

Rhynchonella halli Gabb ..............................

Spirifcriiia (?) alia Hall and "Whitfield .......................

Number of Mesozoic species, 49.

Triassic.

y

X

\^

^

11

Jurassic.

V

x ?

y

^

V 1

y

V 1

13

Lower 
Creta 
ceous. '

4

Upper 
Creta 
ceous.

^

x ?
X 1

X 1

X ?

X ?

X ?

V ?

22
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TABLE IX. Cenoeoic and Recent BracMopoda.

Species.

Lacqueus Jeffreys! Ball ......................................

CENOZOIC.

Eocene.

X 

X 

X 

X 

X

X 

X 

' X 

X

9

*

       

Neocene.

X 
X 
X

X

X

5

X

RECENT.

North 
and Cen 

tral 
American 
Atlantic.

X 

X 

X 

X

X

X

X 

X

X 

X

X 

X

X

X

" X 

X

15

North 
and Cen 

tral 
American 
Pacific.

X 

X

X 

X 

" X 

X 

X 

X 

X 

X 

X 

X

X 

X

X 

X

X 

X 

X 

X 

X

X

X 

X

24
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TABLE X. South American fossil BrachiopoAa. 

[J=Jurassic. Species preceded by an asterisk (*) are found in North America also.]

Species.

Lingula coheni A. TJlrich ..........................

Lingula stautouiaua Rathbun .....................

* Orbiculoidea lodensis (Yanuxem) ................

Cambrian. Ordovician.

^

Silurian.
Devonian.

X

X

X

X

X

X

X

X

Carboniferous.

X

X

X

Jurassic, Tri- 

assic.

J

J

Cretaceous.
Tertiary.
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TABLE X. South American fossil Brachiopoda Continued.

Species.

Rhvnchonella subtetraeda (Conrad) .................

Cambrian.
Ordovician.

X

1

Silurian.   

X

Devonian.

X

X

X

X

X

Carboniferous .

X

X
X
X

Jurassic, Tri- 

assic.

J
J

J
J

J

J

Cretaceous.

X?

X?

Tertiary.



SOHOCHBBT.] TABLE OF SOUTH AMERICAN SPECIES.

TABLE X. South American fossil Brachiopoda Continued.

71

Species. Cambrian.

Terebratula subexcavata Conrad ..................

Ordovician.

 

......

Silurian.
Devonian .

v

X

X

X

Carboniferous.

X

^

^

Jurassic, Tri- 

assic.

J

J

J

J

J

J

J
.T

J

J

J

J

J

J

J

J

Cretaceous.

X

V 1

X

Tertiary.

X

X
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TABLE X. South American fossil Brachiopoda Continued.

Species.

Number of South American species, 159.

Number of species common to South and North
America, 28.

a
I "C

O

2

-

a
o 
o

O

19

1

Y3

2

3

1
a

V

61

o5
3g

'3 
o
f

47

s
GO CO
7J C3

2

J
,T

o

6

I5

H

O



OHAPTEK II.

BRACHIOPOD TERMINOLOGY APPLIED TO FOSSIL FORMS.

Adductor muscles. In the Protreraata and Telotreinata these muscles 
have their ventral insertion one on either side of the central axis, 
between the dicluctors. In passing to the dorsal valve they divide into 
four, and produce in that shell the two pairs of principal scars known 
as the anterior and posterior adductors. By contraction these muscles 
close the shell. In the Neotremata they are the essential muscles, so 
far as scars in the fossil shells are concerned, the anterior adductors 
closing the valves, while the posterior pair serves to open the valves. 
In the .Atreinata there is a simple pair of adductors placed near the 
anterior extremity of the visceral area.

Anterior region. That portion of the shell in front of the transverse 
axis and opposite the pedicle opening.

Apex. The place of initial shell growth. It may be the most pos 
terior portion of the valve or may be situated near the transverse axis.

Bracliidium (Hall and Clarke).- The calcareous brachial supports of 
the Spiriferacea and Terebratulacea.

Cardinal area. A more or less well-developed triangular area on 
each side of the delthyrium, distinctly set off from the general surface 
of the shell. It is best developed on the ventral valve of articulate 
brachiopods, but is also present on the dorsal valve, and generally in a 
rudimentary condition in many inarticulate species. See Deltidium.

Cardinal extremities. The terminations of the hinge line.
Cardinal process. A variously modified apophysis, situated pos 

teriorly at the center of the hinge of the dorsal valve in articulate 
brachiopods. To it are attached the diductor muscles, which by their 
contraction serve to open the valves anteriorly.

Cardinal slopes. The inclined surfaces extending from the umbonal 
slopes to the hinge margins.

Chilidiiim (Beecher). A plate, in appearance similar to the del- 
tidium, covering the exterior portion of the cardinal process in many 
Protremata. Its development does not begin until early neanic or later 
growth, and is probably secreted by the dorsal mantle lobe.

Crura. Processes on the dorsal hinge plate of the Telotremata and 
some Protremata, to which are attached the fleshy brachia and bra- 
chidia. These usually form, the inner walls of the dental sockets, 
and may be supported by septal plates.

Cruralium (Hall and Clarke). The dorsal equivalent of the ventral 
spondylium, being formed by the convergence or union of the crural
plates in the Pentameracea.

73
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Delthyrium (Hall and Clarke). The triangular aperture transecting 
medially the cardinal area, or the posterior surface from the apex to the 
posterior margin of the ventral valve, through some portion of which 
the pedicle passes. It has also been termed the fissure or foramen. 
The delthyriuni may or may not be closed by a deltidium or deltidial 
plates.

Deltidium. A plate of one piece which grows over the delthyrium 
of many Protremata and some Neotremata. In the early larval stage 
of Thecidium this plate begins as a secretion from the dorsal side of 
the body segment, and becomes anchylosed to the ventral valve in the 
phylembronic stage, subsequent additions being secreted by the body 
wall and pedicle. The convex or concave central portion of the ventral 
cardinal area in some Atremata is not homologous with the deltidium. 
It is but a part of the area, and does not have its origin in the prodel- 
tidium, as in Thecidium.

Deltidial plates. Two plates growing medially from the walls of the 
delthyrium after neanic growth. These usually unite medially, and 
close the delthyrium more or less completely. They are restricted to 
the Telotremata, and are secreted by extensions of the ventral mantle 
lobe. Hall and Clarke introduced the terms deltarium and deltaria for 
the same plates, and for the coalesced condition of the deltaria, Bronn's 
pseudodeltidium.

Dental plates. Vertical plates .supporting the teeth of the ventral 
valve.

Dental sockets. Excavations in the dorsal cardinal margin in which 
the teeth of the ventral valve articulate. The inner wall of the socket 
is elevated and forms the base of the crural plate.

Diductor muscles. In the Protremata and Telotremata the principal 
pair of diductor muscles has the larger end attached to the ventral 
valve near the anterior edge of the visceral area, while the other end 
has its insertion on tbe anterior portion of the cardinal process. There 
is another pair of small accessory didnctor muscles, but these are sel 
dom shown in fossil shells. By contraction these muscles open the 
valves.

Dorsal valve. Usually the smaller and iinperforate valve and the 
one to which the brachia are always attached. Bracliial, haemal, socket, 
and entering valves are other terms more rarely employed.

Epliebic (Hyatt, emend. Bather and Buckmau). Designating the 
mature shell.

Foramen. A small circular passage through the deltidium or del 
tidial plates, either below or at the apex of the ventral valve. Some 
times the foramen encroaches by abrasion upon the umbo of the ventral 
valve.

Genital markings. Radial markings or pits within the posterior 
portion of the visceral space, indicating the position and extent of the 
genitalia.
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Oerontic (Hyatt, emend. Bather andBuckraan). Designating old age. 
It is indicated in the ontogeny of many species of brachiopods by ex 
treme thickness of the valves, obesity, or by numerous, crowded growth 
lines near the anterior margin, a condition which sometimes produces 
truncation and absence of striee at the margin.

Singe line. The line along which articulation takes place.
Jugum (Hall and Clarke). The transverse band and its accessory 

processes uniting the spiralia. When this band is medially incomplete 
the parts are termed jugal processes.

Lateral areas. That portion of the shell on each side of the ventral 
axis.

Listrium (Hall and Clarke). In some Neotremataaplate closing the 
progressive track of the pedicle opening or pedicle cleft, posterior to 
the apex of the ventral valve.

Longitudinal axis. A median line through the shell from the beak
to the opposite margin.

Loop. The calcareous brachial supports of the Terebratulacea. It 
is usually composed of descending and ascending lamella;, united by a 
transverse band.

Median septum. An internal vertical plate commonly developed 
along the vertical axis and between the muscles of the ventral valve. 
Sometimes there is also a dorsal median septum. Lateral septa are 
rarely developed.

Neanic (Hyatt, emend. Bather and Buckman). Designating youlh- 
fillness, or the stage in which specific characters begin to develop.

Nepionic (Hyatt). Designating the smooth-shell stage succeeding the 
protegulum.

Pallial simtses. Two convergent or divergent primary sinuses of the 
circulatory system, traversing the mantle and originating in the poste 
rior medial region. They usually have numerous secondary branches, 
and both often leave impressions in the shell.

Pedicle. The flexible muscular organ of the ventral valve by means 
of which brachiopods may be attached to extraneous objects.

Pedicle muscles. In the Protremata and Telotremata one pair origi 
nates on the ventral valve at points just outside and behind the diduc- 
tors and another on the dorsal valve behind the posterior adductors, 
while the opposite ends of both are attached to the pedicle. Besides 
these, there is an unpaired muscle lying at the base of the pedicle, 
attaching it closely to the ventral valve.

Platform. See Spondylium.
Posterior region. That portion of the shell back of the transverse 

axis and toward the beak, or apex.
Primary lamellcv. The primary descending bands of the spiralia, the 

posterior ends being attached to the crura.
Prodeltidium (Hall and Clarke restricted). The third shell plate 

developed in the earlier embryonic growth of species of Atremata,
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Neotremata, and Protremata, and subsequently becoming more or less 
firmly attached to either the dorsal (Atremata) or ventral valve.

Protegulum (Beecher). The initial shell of brachiopods. It is smooth 
and of microscopic size, in outline being semicircular or arcuate, and 
without cardinal areas.

Protractor muscles. In the Lingulacea one pair has the ventral ends 
fastened at the anterior extremity of the visceral area, extending back 
ward and inserted near the lateral margin of the dorsal valve, outside 
the rotators. A second pair originates just behind the adductors of 
the ventral valve, and is inserted posterior to the first pair. These 
muscles draw the dorsal valve forward. They are apparently present 
in the Obolidse and Trimerellidfe, but their position is different.

Pseudodeltidium. Properly this term applies only to the united con 
dition of the deltidid plates in the Protremata and Telotremata. It 
is provisionally applied to the concave or convex medial portion of the 
cardinal areas in Atremata and Protremata.

Retractor muscles. In the Atremata these extend from the outer 
lateral margins of the visceral area in the ventral valve to its anterior 
extremity in the dorsal valve, and serve to readjust the dorsal shell.

Rotator muscles, In Lingulacea these are situated posteriorly just in 
advance of the umbonal muscle, two on one side and one on the other. 
By their contraction the dorsal valve turns alternately first in one 
direction and then in the other.

Septalplates. Plates supporting the crural processes, also known as 
crural plates.

Spondylium. A plate in the Pentameracea, formed by the union of 
converging dental plates, to the upper surface of which are attached 
the adductor, diductor, and pedicle muscles. The spondylium may 
rest upon the ventral valve or may be supported by a median septum. 
This plate is rarely present in the Telotremata, but more commonly 
in the Atremata, where it is known as the platform. There is some 
times developed in the dorsal valve a plate similar in appearance to 
the spondylium, but different in origin, and known as the cruralium.

Spiralia (Beecher). The calcareous spiral brachial supports in the 
Spiriferacea. A connecting jugum may be present or absent.

Syrinx. A tubular structure developed in the delthyrium of some 
Spiriferacea, opening ventrally and partially inclosing the pedicle.

Teeth. Two processes of the ventral valve of articulate brachiopods, 
serving for articulation.

Transverse axis. A line through the shell from right to left, midway 
between the beak and anterior margin.

Umbo. The elevated or prominent portion of the valve anterior to 
the apex.

Umbonal muscle. A single muscle situated in the umbonal region of 
most Atremata. By its contraction the valves are opened anteriorly. 
In Obolus this muscle divides toward the ventral valve.
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Umbonal slopes. The inclined surfaces about the umbo and opposite 
the cardinal slopes.

Ventral valve. The valve situated on the ventral side of the animal, 
and having in youth or maturity a delthyrium or pedicle opening- 
through which the pedicle is protruded, except in Iphidea, Obolella, 
Lingula, etc., where the pedicle protrudes between the valves. When 
the shell is cemented to foreign bodies it is always by the ventral 
valve. It is usually the larger and deeper of the two valves. Pedicle, 
larger, dental, neural, and receiving valves are synonymous terms.



CHAPTEE III. 

BIOLOGIC DEVELOPMENT OF THE BRACHIOPODA.

ORDINAL DEVELOPMENT. 

ATREMATA.

This order, which began in the Lower Cambrian, is represented by 
199 species, or over 10 per cent of American Paleozoic brachiopods. 
Its greatest representation, both in species and genera, was during the 
Cambrian and Ordoviciau eras. A very marked decline set in during 
the Silurian and Devonian, with almost extinction in the Carbonifer 
ous, where only Lingula and its subgenus Glossina occur.

The terminal families Trimerellidai and Lingulidse contain species 
which attain the greatest individual growth. Lingulidse has the long 
est phylogenetic history. It is the last important and most specialized 
family of the Atremata, and manifests the greatest persistency and 
specific differentiation. Lingula, the essential genus of the family, lived 
at least from the Ordovician system through all succeeding time, and 
is represented in modern seas. During this enormous period the only 
change observable is that in the ancient forms the viscera occupied a 
little more and the brachia somewhat less space.

In the more primitive types of Atremata, Obolacea, the shell is usu 
ally much thicker and less chitinous. than in the higher or derived 
families, Lingulacea. The shell is thickest in the Trimerellidaj and 
thinnest in the Lingulidte. From their mode of occurrence in rocks it 
seems probable that Paterinidse, Obolidse, and Trimerellidas (=Obola 
cea) never lived in the mud or sand of the sea bottom, as did Lingulidce, 
Lingulasmatidse, and probably Lingulellidse (= Lingulacea). 1 The obol- 
oids in all probability had short pedicles, while the liuguloids have 
very long pedicles. The long, flexible, tubular pedicle of Liugula, 
associated with the buried habit of the animal, apparently explains

'Since all the species of Obolacea are known only as fossils, it may seem hazardous to ascribe to 
them a mode of living different from that of Lingula. These shells had short peduncles, are round 
or oval, sometimes very gibbous, always comparatively thick shelled, and not dtcidedly phosphatic. 
The writer has never observed any species of this superfamily in situ transverse to sedimentation, or 
in other words "on edge." In the Lingulacea the peduncle is very long, and the shells are elongate 
quadrangular, triangular, spatnlate, or acuminate, and, as a rule, are decidedly thin and phosphatic. 
Eecent Lingulas all live partially buried in the sea bottom, and not infrequently fossil species are 
found in situ, on edge, with their apices downward. Lingulops and Lingulasma also have been 
observed situated on edge. The round, thick sheila of Obolacea are strongly contrasted with the 
elongate thin shells of Lingulacea. These peculiarities are in all probability due to mechanical 
causes. The Linguloids, with their long, powerful, and flexible peduncles, are buried in the sedi- 
menta, while the posteriorly pointed shell is an adaptation to the same end, caused by the frequent 
peduncular pulling on that part of the valves, 

78



BCHUCHEUT.] DEVELOPMENT OF THE NEOTREMATA. 79

the cause for .the thinness of the shell and the long, narrow, attenuated 
form of its valves.

The ontogeny of Obolella and Lingula shows that one branch devel 
oped directly from the Pateriuidse to Obolida) and Trimerellidse, while 
another branch began in the Obolidaj. The derived branch continued 
to diverge by changing the thick round shells of the radical stock into 
thin spatulate or elongate subquadrate valves, first in the Lingulellidae. 
and culminating in the Liugalidse. The latter family then gave rise to 
Lingulasmatidoe, which, in accordance with the law of morphologic 
equivalents, developed some of the internal diagnostic characters of the 
terminal family of the first phylum in the platform of the Trimerellidse.

Hall and Clarke refer the genera of LingulasmatidtB to Trimerellidse, 
and thus the latter family, as understood by them, embraces two stocks 
having widely separated origins. This is peculiar, since they clearly 
understand the independent origin of these stocks, as will be seen by 
the following quotation, but more particularly by their diagram.1

There is no single feature in the entire group of the edentulous brachiopods so 
striking as the great platforms in Trimerella and its allies, and it is rarely that so 
beautiful and well established an illustration of the attainment of such, a remark 
able resnltant along two distinct lines of development can be presented.

The writer holds that a natural family can have but one stock, a stock 
can have but one origin.

Nonfunctional articular processes are developed in this order in a 
number of genera and at various times. Such are slightly developed 
in Trimerella and Monomorella, and more strongly in Tomasina, Bar- 
roisella, and Spondylobolus. In the Neotremata, articulation is also 
approached in Trematobolus, and in Crania a false hinge is sometimes 
developed in Ordovician species. A cardinal process so characteristic 
of the Protremata and Telotremata is faintly developed in Neobolus, 
Lakmina, and Triraerella of the A.tremata.

NEOTREMATA.

The order Neotremata begins in the Lower Cambrian, and is repre 
sented by 156 species, or over 8. per cent of the brachiopods of the 
American Paleozoic. It has considerably fewer species than the Atre- 
mata, and exhibits a lack of specific differentiation, such as form and 
surface ornamentation. This probably is largely due to the fact that 
the pedicle is very short, or even obsolete, in this order, and that the 
pedicle foramen is subcentral, producing in the Trematidai and Cra- 
uiidiB more or less of a parasitic growth, while in the families Discinidse 
and Acrotretidee the great majority of species are circular or oval, with 
more or less cone-shaped shells.

As in the Atremata, great tenacity of life is also manifested in this 
order, since its two essential families, Discinidfe and Craniidse, have 
representatives throughout all time since the Ordoviciau system.

' Paleontology of Now York, Vol. VIII, Part I, 1892, p. 105.
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Greatest representation in both genera and species was during the 
Ordoviciau, after which generic differentiation was practically restricted 
to the Discinidre and Crauiidas. Crania persisted throughout the post- 
Ordovician, and for longevity equals the atrematous genus Lingula.

The percentage of widely dispersed species is about the same as in 
the Atremata, and likewise is greatest in those families with the longest 
phylogenetic history, as Acrotretidte, Discinidae, and Craniidte.

Development was along two lines. In one a broad fissure (the most 
primitive condition of the pedicle opening in this order) is retained as 
a mature character (Trematidce). Later geologically, and at the matu 
rity of the individual in derived formSj the fissure is gradually closed 
posteriorly, leaving a long, narrow slit, at one end of which the pedicle 
emerges (Discinidse). The other line (Acrotretacea) probably developed 
and inherited holoperipheral growth in the ventral valve, very rapidly 
producing a small subcentral circular foramen, since this feature is 
already well developed in the Lower Cambrian Acrotretidse, and in 
advance of the greatest development of the Discinidce. It is probably 
this second branch that gave origin to the degraded family Craniidie. 
The protegulum in the dorsal valve of Acrotretacea is probably always 
marginal, whereas in the Discinacea it is always more or less central.

It is remarkable that Crania, so unlike other living brachiopods 
and occurring abundantly in the seas of to-day, has never been com 
pletely studied developmentally or ontogenetically. The taxonomic 
position of the Craniidse is therefore not actually determined, and Hall 
and Clarke incline to follow Waagen in regarding the Craniacea as 
equivalent in rank to the Atremata and Neotremata. These authors 
write: *

It is nevertheless to be observed that no trace of a former pedicle-slit incision or 
perforation is found on mature or immature shells, and it would be difficult to com 
prehend in what manner such an essential modification of the shell could be wholly 
concealed by later growth. Were the pedicle marginal in primitive growth stages, 
and subsequently atrophied, the obliteration of the marginal opening by later 
resorption and growth would be a readily intelligible process. There is, hence, in 
this default of evidence, a good reason to doubt the close affinities of Crania and 
Pholidops to the Diacaulia [= Neotremata]. Present knowledge would seem to 
indicate that they were primarily of the type of the Mesocaulia [== Atremata], and 
that their resemblance to the Diacaulia is wholly of secondary growth. Waagen's 
term for this group, Gastropegmata (or Crauiacea), may therefore prove to be 
equivalent to each of these other two divisions.

Brachiopod embryology demands a pedicle in the early stages of 
Crania. The ventral valve carries the pedicle, and it is always this 
valve which is attached by cementation or otherwise. The writer has 
observed in Yale University Museum a specimen of Pholidops ovata with 
a cicatrix of attachment, around which point growth is holoperipheral, 
as in all JSTeotremata. Specimens of Pholidops are sometimes pre 
served with both valves in position and delicately attached to Bryozoa,

1 Paleontology of New York, Vol. VIII, Part II, 1895, p. 325.
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from the Falls of the Ohio. These are believed to be actual and not 
chance attachments. In Crania cementation occurs very early and is 
complete, causing all obliteration of the protegulum and subsequent 
stages of growth in the ventral shell. That cementation does obliterate 
nearly all the younger characters is also shown in the remarkable gen 
era Richthofenia and Ostrea. On the interior of Pholidops and Crania 
the four large muscular scars, which are more those of the Keotremata 
than of the Atremata, are arranged medially, in the center of which, 
probably, was the pedicle opening. Some proof of this is seen in the ex 
cavated, posteriorly terminating muscular pit of Crania ignabergemis, 
which, if carried through the valve, will make the pedicle opening 
subcentral and surrounded by shell deposit. If an Acrotreta, Linnars-' 
sonia, or Conotreta became cemented, there would result practically a 
Crania. In no atrematous brachiopod is there the slightest indication 
of cementation, but where shell fixation does occur it is always (ex 
cepting in Zugmeyeria and Thecocyrtella) in such as have the pedicle 
very early surrounded by shell matter, as in the Strophomenidse and 
Productidse. For these reasons the characters of Craniacea seem 
more in accord with the Neotremata than with the Atremata. The 
characters of Craniacea are certainly not of ordinal importance, and 
possibly not even of superfamily value.

In the development of its pedicle foramen the family SiphonotretidsB 
is unlike any other of this order. During neanic growth the pedicle 
opening was posterior to the protegulum, but later it gradually moves 
anteriorly through the shell by resorption, producing a narrow slit 
similar in appearance to that of the Discinidte. A pedicle foramen of 
the same nature is also developed in Eichwaldia and Dictyonella of 
the Protremata. As yet no explanation has been given as to the 
causes producing this aberrant development. The writer suggests 
that since these animals had delicate peduncles, with the shell elon 
gate oval and sometimes cone-shaped in form, they probably stood 
nearly upright on their pedicles in early growth. Shell accretion 
being more rapid anteriorly, with the ventral side of the animal the 
larger and heavier, a tendency was initiated for the shell to lean 
against the ventral side of the peduncle. This pressure would produce 
resorption of the ventral shell anterior to the pedicle, and eventually, 
this tendency becoming hereditary, the ventral valve would lie nearly 
flat, with the pedicle emerging at'a great angle subcentrally.

PROTREMATA.

This order is represented by 738 species, or nearly 40 per cent of 
American Paleozoic brachiopods, and is eminently characteristic of the 
post-Cambrian Paleozoic systems. Like the Atremata and Neotre- 
mata, it is represented in the Lower Cambrian. It was not, however, 
until Ordovician times that the Protremata attained very rapid evolu 
tion. In the Cambrian there are but 4 genera and 22 species, while in 
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the Ordovician there are 20 genera and 173 species, a specific increase 
of more than seven and one-half times the number in the Cambrian. 
Greatest generic differentiation occurred during the Silurian, where 30 
genera appear. Then began a steady decline, with extinction in the 
Carboniferous of North America. In the Triassic of Europe this order 
is sparingly represented by small species, and is there essentially 
restricted to the family Thecidiidoe, which continues to have living 
representatives in the Mediterranean Sea.

The widely distributed species gradually increase in percentage from 
14 in the Cambrian to 36 in the Carboniferous, and are most marked 
in the family Productidoe. This family is one of the last of the order 
to originate.

The largest of all brachiopods occur in this order, in the families 
Peutaineridse and ProductidiB, exceeding the Spiriferida? of the Telo- 
tremata. In the former family greatest size is attained in the Silurian 
during the acme of the order, and in the Productidaj in the Carbonif 
erous system. Productus giganteus of the Lower Carboniferous is the 
giant of all brachiopods, attaining a diameter of nearly 1 foot. In 
both these families -the earliest species are small, but certain groups 
gradually attain larger and larger size with geologic time. Upon the 
appearance of the giants, vitality of the families, as exemplified in 
specific differentiation and robustness of individuals, is at its highest. 
After this these families rapidly decline, and the species dwarf far 
more rapidly than they developed to the climax.

In the Protremata, as in the two previous orders, greatest specific 
differentiation does not occur in the radical families, but in those of 
later development. The Kutorginidae, Clitainbonitidse, and Billingsell- 
idse are the radical and, geologically, the oldest families of the Pro 
tremata. These are best but sparingly developed in the Cambrian, 
whereas the younger families, Pentaineridfe, Strophomenidse, Produc- 
tidse, and Orthidse, contain over 95 per cent of the species and nearly 
90 per cent of the genera. Orthidse and Strophomeuidae, beginning 
in the Cambrian, are best developed in the Ordoviciau and Silurian 
systems, respectively; while Productidse, originating in the Silurian, 
attained a climax in the Carboniferous. The latter family was one of 
the last of the Protremata to originate and has the shortest geologic 
history and least generic differentiation, yet many of its species have 
greater geographic dispersion.

The Protremata are clearly divisible into two phyla, Strophomenacea 
a.nd Pentameracea. The former superfamily has the greater number of 
species, and is characterized by the nondevelopment of a spondylium or 
cruralium. The Pentameracea has, in addition to the deltidium, an inter 
nal spoon-shaped plate, or spondylium, serving for the attachment of 
muscles, and a discrete or united cruralium. The superfamily Stropho 
menacea in North America has 608 species,- and represents the most 
primitive phylum, since it is far better developed in the Cambrian than
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is the Pentameracea, and has almost without exception a straight cardi 
nal area. The Peutameracea has 127 species, and its earliest forms also 
have straight hinge-lines in the 16 species of the families Clitarnbon- 
itida^ and Syntrophiidse; but the rostrate family Pentameridse, which 
attained maximum development in the Silurian, has 87 species. The 
Strophomeuacea has living species, while the Pentameracea disappeared 
with the Permian. The cause for the rapid extinction of the latter is 
probably due to the high degree of specialization expressed by the^ 
spondylium.

Two well-marked types of shell form are developed in this order. By 
far the most prominent is the group which includes the long-hinge fami 
lies Kutorginidce, Clitambonitidse, Billiugsellidse, Strophomenidoe, Pro- 
ductidae, Thecidiidse, and Orthidae. The other group, represented by 
Pentameridse, is largely rostrate in form, but occasionally also develops 
a straight hinge line. This, however, is never so prominent as in the 
former group. In the Telotremata the general form is rostrate, but 
very notable exceptions are present in the families Spiriferidte and 
Terebratellidre, and occasionally in the Rhynchonellidae and Athyridae. 
The form of the shell, however, has no great taxonomic value, aiid can 
not be accorded more than generic rank. The predominating type of 
shell form within an order probably has phyletic value, since the oldest 
protrematous shells are long-hinged, while the telotrematous shells are 
usually rostrate. Nevertheless, as indicated above, in the derived forms 
of both orders there are notable exceptions, and these changes are 
probably always induced by shortening or lengthening of the peduncles. 
Since Orthorhynchula has a well-developed cardinal area, it is not in 
itself "evidence of the first significance as indicating the source from 
which the extensive group of the Ehynchonellas originated." 1 The 
oldest rhynchonelloids are rostrate shells (Protorhyncha^ minor and 
P. VambigtMof the Lower Cambrian), and the ontogeny of several spe 
cies of Bhynchonella and of Zygospira has not revealed a long-hinged 
stage with cardinal areas. There is, therefore, no conclusive proof for the 
deduction of Hall and Clarke, "that some of the Rhynchouellidse, early 
in their [geologic] history, occasionally retain a well-defined cardinal 
area, and that, in default of other evidence, the presence of this char 
acter may be regarded as indicative of the common origin of 0rthis, 
the Strophoinenid83, and the Rhynchonellas." 2

In this order far more than in any other is found the closure of the 
pedicle passage and atrophy of the pedicle, together with peculiar 
special adaptations which entirely or partially replace the functions 
of the pedicle. In the family Productidse the ventral shell develops 
more or less abundant tubular spines, either along the cardinal line or 
over the. entire valve. These are always most abundant in, or are

'Palaeontology of New York, Vol. VIII, Part II, 1895, p. 336.
2Ibid., p. 342. For further remarks bearing 011 this subject, see pages 93-95 on the significance of the 

prodeltidium.
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restricted to, the posterior -region. The functions of the spines are to 
hold the animal to its place of habitation, for there is no apparent 
pedicle opening in these shells when mature. In others of the same 
family the ventral apex is cemented to extraneous objects (Stropha- 
losia), and in still others the spines clasp the object of support when 
small (Strophalosiayoldfussi and Etheridgi.ua). In the Strophomeuidae 
the older species all seem to have functional pedicles throughout life, 
but in the Devonian, forms occur in which the apex is cemented to 
foreign objects (Leptsenisca). Some of the Middle and Upper Devo 
nian Stropheodoutas show no trace of a pedicle opening wheu adult. 
In the Carboniferous cementation is far more common, and occurs in 
Derbya and Streptorhynchus; and when taken in connection with 
Strophalosia, Chonostrophia, Aulosteges, and Eichthotenia, it is seen 
that nearly all the contemporaneous species of this order have devel 
oped other methods for fixation than the normal one. In Bichthofeuia 
calcareous cementation is complete, and the modifications resulting 
therefrom have so changed the shell that the lower or fixed valve is 
very suggestive of a cyathophylloid coral, not only in form but even 
in shell structure.

The chief cause for atrophy of the pedicle lies not only in the fact 
that this organ, in all long-hinged brachiopods, is short, but more par 
ticularly in the fact that throughout .this order, and in the Acrotretacea 
of the Neotremata, the young shells always have the pedicle completely 
surrounded by shell, and thus to a great extent limit its growth. Even 
among the Orthidse, where the species geologically older often have 
thick pedicles, which is indicated by the large open delthyrium, they 
gradually diminish in size throughout the Paleozoic. In the Stropho- 
inenidse the pedicle is never a thick organ, and shortly after this 
family gives rise to the Productidse, in Chonetes, the first appearance 
of cementation takes place. This mode of attachment constantly 
increases in the different phyla to the end of the family histories. In 
the Productidse the early inheritance of a Aveak pedicle soon leads to 
its complete loss by the additional fixation developed. This additional 
fixation has its first appearance in the cardinal spines of Chonetes, 
which are periodically developed by mantle extensions. The degen 
eracy of the pedicle, once well established, is inherited at earlier and 
earlier periods by acceleration. The spines become more numerous, 
and are finally developed over the entire ventral valve. In the dorsal 
valve, the spines are never so long as in the ventral valve, and often 
are not developed at all, but are replaced by numerous concentric over 
lapping lamella. As the spines begin to develop more numerously and 
longer, the ventral valve attains more convexity, with a strongly 
incurved beak and the complete loss of a pedicle opening. Productus, 
therefore, does not stand erect on the cardinal areas, as in Chonetes; 
but lies on the ventral shell, anchored by the numerous spines. The 
spines are of the same nature as the shells, and never flexible. When
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they came in contact with hard objects during their growth, they 
followed along or clasped the object of support.

The slender shell-incased pedicle of the Strophomenacea probably 
leads to the growth of long, straight hinges for additional support, 
further weakening the pedicle and necessitating accessory fixation in 
four of its families, and finally occasioning in many species complete 
loss of this organ at the maturity of the individual. With the excep 
tion of the Thecidiidse, the order Protrernata has become nearly extinct 
since the Jurassic era.

TELOTREMATA.

This order, though but 2 Cambrian and 20 Ordovician forms are 
known, is represented by 766 species, or about 41 per cent of all 
American Paleozoic .brachiopods. It is as well developed specifically 
as the Protremata, and exhibits a far greater variety of structures. 
Telotremata was probably the last order to originate, and lias the 
greatest number and variety of living species. Its highest develop 
ment is in the Devonian, where 369 species in 50 genera occur, while 
109 species are known from the Silurian, a growth more than five times 
greater than that of the Ordovician system. Here, too, as in the 
Protremata, considerable time was consumed in establishing a few 
primitive characters, and these are no sooner obtained than an almost 
sudden development of great specific aud generic differentiation takes 
place.

It is highly probable that no telotrematous Paleozoic genus continued 
to live through half the geologic time that Lingula and Crania did. 
Rhynchonella, a primitive genus of this order, is often said to have 
continued since the Ordovician, and Terebratnla since the Devonian, 
era. This is now very doubtful, since Hall and Clarke have demon 
strated that in all of the Paleozoic forms of these genera where it has 
been possible to examine their interiors none belong to Bhyuchonella 
or Terebratula. In this catalogue both genera are recognized as occur 
ring in the Paleozoic, but this is due to the fact that the internal 
structure of those species is not known.

Telotremata has three distinct types of brachial supports, which 
readily serve to differentiate 3 superfamilies. The simplest, Khyncho- 
nellacea, has but crura, and is represented in the American Paleozoic 
by 14 genera and 202 species, of Avhich 66 are widely distributed. The 
superfamily Terebratulacea, having more or less simple V or W shaped 
brachial supports, is present with 19 genera arid 78 species, of which 
23 are widely distributed. In the structurally more complex super- 
family Spiriferacea, having spiral brachial supports, there are 41 genera 
and 466 species, and of these 161 become widely distributed. This again 
confirms the previously noted fact that the groups latest developed 
have the greatest generic and specific differentiation. In Spiriferacea 
this likewise occurred in the family Athyridse.
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If the percentage of widely distributed species within a superfamily 
is a criterion of its vitality, it will be seen that the Eynchonellacea 
begin in the Ordovician with 50 per cent and decline to 23 per cent in 
the Carboniferous. The Spiriferacea, also beginning in the Ordovician, 
have 50 per cent of their species widely distributed, becoming reduced 
to 20 per cent in the Carboniferous. On the other hand, the Tere- 
bratulacea were not widely dispersed in the Silurian, whereas in the 
Devonian their distribution reached nearly 30, increasing to 34 per cent 
in the Carboniferous. Since no statistics of the European Mesozoic 
and Cenozoic species of this nature are available, the writer can not 
determine whether or not the Bhynchonellacea continue to decline with 
such rapidity. It is known, however, that this superfamily has declined 
considerably in the Cenozoic and late Mesozoic. After the Triassic the 
Spiriferacea are essentially represented by Spiriferina, yet it too died 
out with the Jurassic, while the Terebratulacea, which manifested pro 
gressively greater vitality during the Paleozoic, are believed to have 
continued so nearly throughout the Mesozoic into late Cretaceous time. 
Since then, however, they have also declined.

In the ontogeny of Dielasma and Zygospira loop-bearing and spire- 
bearing genera respectively Dr. Beecher and the writer have shown 
that the Terebratulacea may not have been the last superfamily to 
develop, as was formerly supposed, and that it may have given rise, 
during early Ordovician times, to the spire-bearing superfamily Spirifer 
acea. The Terebratulacea probably originated in the Ehynchonellacea, 
though no loop-bearing species are known until the spire-bearing forms 
are well advanced, or until early in the Devonian system. While some 
of the largest species of Terebratulacea are found in the Devonian of 
America and Europe, yet throughout the Paleozoic this superfamily is 
not a conspicuous one. In the Jurassic and Cretaceous systems of 
Europe, however, great specific differentiation and abundant indi 
vidual development took place. There is but 1 species of this super- 
family in the American Silurian, while the Devonian has 50 species in 
15 genera, an increase fifty times greater than that of the Silurian. In 
the Carboniferous a sharp decline set in, and the superfamily is reduced 
to 30 species and 8 genera.

These facts suggest that either the superfamily Terebratulacea did 
not originate in American seas or which seems less probable that 
diminutive species occur whose interior characters have escaped detec 
tion. Further, since the earliest American primitive genera, Eens- 
selseria and Trigeria of the Lower Devonian, have very large species, 
neither these nor Centrouella can be the earliest adult representatives 
of this snperfamily. When quite young, Zygospira, also, has a "ceu- 
tronella-like loop," and it is possible that the primitive Terebratulacea 
had their origin before the earliest appearance of Zygospira, or during 
the earliest part of the middle Ordovician era.

The great majority of telotrematous genera are rostrate in form, but
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at different times and in separate phyla straight cardinal areas are 
more or less well developed. In America, the oldest members of this 
order (Protorhyncha? minor and P. f ambigua, members of the family 
Rhyuchonellidai) occur in the Lower Cambrian. In these species, and 
in the great majority of this family, there is no cardinal area; but 
occasionally this character is present, the earliest conspicuous example 
being the Qrdoviciau genus Orthorhyuchula. Among the Paleozoic 
Terebratulacea cardinal areas are seldom developed. A conspicuous 
exception, however, occurs in Tropidoleptus. But in the Mesozoic 
and Ceueozoic, in the family Terebratellida}, cardinal areas are very 
often present, and in living forms are accompanied by a short pedicle. 
It is, moreover, in the Spiriferacea, the youngest superfamily of the 
Telotremata to originate, that the greatest development of cardinal 
areas takes place. The oldest genera of the Spiriferacea are all ros 
trate, as in the Ordovician Zygospira, Catazyga, and Cyclospira. In 
the Silurian the SpiriferidiB tend to develop rapidly long, straight, and 
wide cardinal areas, attaining greatest development in the Devonian 
and early Carboniferous. This excessive development of cardinal 
areas is no doubt due to the shortening and decline of the pedicle, 
since in the Triassic system forms occur in which cementation is com 
plete (Zugmeyeria and Thecocyrtella). Cardinal areas are also devel 
oped in other families of the Spiriferacea, but in no case can such be 
traced to Ordovician long-hinged ancestors.

In this order, more than in the Protremata, internal specialization of 
the brachia has progressed from a simple to a highly complex condi 
tion. In the Protremata, in its latest developed superfamily, Penta- 
meracea, crura are also present, of the same phase of development 
attained by the. Ehynchonellacea, the most primitive superfamily of 
the Telotremata. In this order, however, there are, with but few 
exceptions, no internal special structures, as spondylia. The special 
ization in the Telotremata is expressed in the progressive complica 
tion of the calcareous brachial supports. In the most primitive spe 
cies of the Rhynchonellacea no crura are present (Protorhyncha), but 
in all later forms these appendages are well developed, and finally .in 
the Trias and Jura attain very great length in Ehynchonellina. In 
the next more complicated superfamily, Terebratulacea, the crura in the 
primitive members have united anteriorly, thus forming the simple 
unchanging loop of Centronella and Kensselaeria, which is also known 
to occur in the very young of some species of the highest superfamily, 
the Spiriferacea. The geological history of the loop has shown that 
the brachia have been constantly changing, causing more or less com 
plete resorption of the hard parts and adaptation to later requirements. 
The progressive development of the loop is also repeated ontogenetic- 
ally and more or less fully in living terebratuloids.

In Zygospira, the oldest known genus of the suborder Spiriferacea, 
the primitive loop of Centronella is reproduced in the earliest phase in
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the development of its brachidium. This is partially resorbed and 
changed in form, and to it is then added laterally the two spirals and 
medially the simple or, in the higher forms, the complex processes, or 
jugum. The volutions of the spirals in the oldest genera geologically 
are very few, but subsequently they become more numerous, and attain 
their maximum in the long-hinged Devonian and Carboniferous spirif'ers, 
where 35 volutions have been observed, with 24 in Atrypa.

The form of the paired spirals varies but little except under the necessity of con 
forming to the interior cavity of the valves. Their inclination and direction is a 
feature of much significance when considered with reference to the development of 
the entire shell. It is the loop, or to employ a term more appropriate in view of the 
houiologies of the spire-bearing and loop-bearing shells, the jugum, however, which 
is subject to the most frequent variations in form, and which serves as the generic 
index. When the spirals are directed outward toward the lateral margins pf the 
valves, the jugum seeins to be much more variable than in shells where the spirals 
are introverted or take some intermediate position. In the latter there is a much 
greater variation in the position of the loop upon the primary lamellae tlyui occurs 
in the former.'

I GENERAL DEVELOPMENT.
i

In the preceding pages it is shown that the four types of pedicle 
openings which serve as the prime characters in distinguishing the 
four orders, Atremata, Neotremata, Protremata, and Telotreinata, are 
present in the oldest division of the Cambrian, the Olenellus zone. 
From the pre-Cambriau sedimentary rocks, or Algoukiau system, prac 
tically no fossils are known, though there is evidence in them that 
life existed. The fact that the Olenellus zone has a varied marine 
fauna alone indicates that the sea during Algonkian times must have 
swarmed with living things. When the enormous time represented by 
the great thickness of North American pre-Cambrian sediments is 
considered, or that of Bohemia, it is evident that ample time elapsed 
for life to attain the degree of complexity manifested in the basal Cam 
brian zone. Kayser says that this pre-Cambrian time was "probably 
so long that the beginning of the Cambrian period may be considered 
as comparatively a recent event." 2 Yan Hise, in writing on the same 
subject, says: 3

If geological history were to be divided into three approximately equal divisions, 
these divisions would not improbably be the time of the Archean, the time of the 
clastic series between the Archean and the Cambrian, and the time of Cambrian and 
post-Cambrian. In this connection it is well to recall that many years ago Logau 
suggested that the thickness of the Laurentian and Huronian may surpass that of 
all succeeding formations, and that the appearance of the so-called Primordial 
fauna may be considered as a comparatively modern event.

In the Lower Cambrian there are not many species of brachiopods, 
nor is the specific differentiation in any order very varied, indicating

1 Hall and Clarke, Palaeontology of New York, Vol. VIH, Part II, 1895, p. 343.
2 Text-Book of Comparative Geology, 1893, p. 13.
a Sixteenth Ann. Kept. U. S. Geol. Survey, Part 1,1890, p. 760.
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either that evolution in pre-Cambrian eras was much slower than sub 
sequently or that the class had its origin late in the Algonkian. Cam 
brian brachiopods usually differ fundamentally from one another, and 
do not appear to have been persistent, as but 4 of the 22 genera pass 
into the Ordoviciau. Differentiation also appears to have been slow 
during the Lower and Middle Cambrian, but toward the close of this 
system species begin to be more numerous and varied. In Middle Ordo- 
vician times all the orders and superfamilies are well established 
except Terebratulacea. The zenith of the class was attained in the 
Silurian and Devonian eras, but decline began during late Devonian, 
and steadily continued to the close of the Paleozoic. But 7 of the Car 
boniferous genera are known to have survived the break between the 
Paleozoic and Mesozoic. During the latter time the spire-bearing 
brachiopods pass out of existence, .while the great Paleozoic super- 
family Strophomenacea is represented by a few small species of the
ThecidiidsB, which continue to be represented up to the present time. 
After the Cretaceous system the orders Atremata, Neotremata, and 
Protrernata are represented only by Lingula, Disciua, Discinisca, 
Crania, and Thecidiuin. The Terebratulidra may have had their incep 
tion below the middle of the Ordovician, but are not a pronounced 
Paleozoic group. However, in the Jurassic and Cretaceous systems 
the rocks abound with the shells of this family, and from that time on 
they are the chief representatives of the class. Lingula and Crania 
are present in the Ordovician, and, as far as can be determined, have 
persisted to the present time.

Of the 49 families and subfamilies constituting the class, 43 became 
differentiated in the Paleozoic, and of these 30 disappeared with it, 
while but 13 continued from the Paleozoic into the Mesozoic. Of Paleo 
zoic families, 6 are represented by living species, viz, Lingulidaj, Dis 
cinidse, Craniidse, Thecidiidas, Bhyuchonellidse, and Terebratulidaj.

Of the 327 genera now in use, 227 had their origin in Paleozoic seas, 
or nearly 70 per cent of the entire class, and of this great number but 
8 are positively known to pass into the Mesozoic, viz, Liugula, Orbicu- 
loidea, Crania, Ehynchonella, Spiriferina, Athyris, Terebratula, and 
Hemiptychina. Besides these, Streptorhynchus, Cyrtina, Eetzia, Mar- 
tinia, and Martiniopsis, are mentioned as occurring in the Triassic, but 
these species probably in great part belong to other genera.

The Atremata, which contains the oldest and the simplest forms 
structurally, is represented by 29 genera, while the Neotremata and 
Protremata have 30 and 89, respectively. Telotremata is the last 
order to appear, and has by far the greatest number of genera, 179.

The chronogenetic history of brachiopods shows that the four orders 
begin with smooth shells, arid that subsequently various kinds of sur 
face ornamentation are developed or disappear with varying degrees of 
rapidity. The ontogeny of strongly plicated and lamellose shells, wher 
ever observed, begins with smooth shells. All new surface characters
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are first introduced during adolescent growth or senility, and these 
by the law of acceleration appear earlier and earlier in later spe 
cies. In the Lower Cambrian there are species of Billiugsella witli a 
few broad undulations in the shell, but in the Middle Cambrian the 
plications are pronounced and cover half or more than half the anterior 
portion of the valves, while in the Upper Cambrian these folds appear 
upon the umbones. In the oldest rostrate pentameroids the shells are 
either smooth or have a few folds (Camarella), which become more dis 
tinct in Parastrophia, and culminate in numerous sharp plications in 
Anastrophia. The rhynchonelloids, beginning in Protorthis of the 
Lower Cambrian as smooth shells, gradually become more and more 
plicated in the Silurian and Devonian, yet in the Triassic many species 
again appear nearly smooth.

STRUCTURAL CHARACTERS. 

THE PROTEGULTJM.

The order Atreinata is the radical brachiopodous stock, which early 
in its history gave origin more or less directly to the other three orders 
of brachiopods. Beecher has observed: l

That all brachiopods, so far as studied by the writer, have a common form of 
embryonic shell, which may be termed the protegulum. The protegulum is semi 
circular or semielliptical in outline, with a straight or arcuate hinge line, and 
no hinge are.a. A slight posterior gaping is produced by the ventral valve being 
usually more convex than the brachial. The modifications noted are apparently due 
to accelerated growth, by which characters primarily nealogic [=neanic] become so 
advanced in the devolopmeut of the individual as to bo impressed finally upon the 
embryonic shell. This feature is well shown in the development of Orbiculoidea 
and Discinisca.

As the protegulum has been observed in about 40 genera, representing nearly all 
the leading families of the class, its general presence may be safely assumed. [In 
structure it is corneous and imperforate and varies in size from 0.05 to 0.60mm.
The] prototype preserving throughout its development the main features of the 
protegulum, and showing no separate or distinct stages of growth [is found in the 
Lower Cambrian genus Pateriua]. The resemblauce of this form to the protegulum 
of other brachiopods is very marked and significant, as it represents a mature type 
having only the common embryonal features of other genera.

Since the above was written Mr. C. D. Walcott has shown that the 
type species of Paterina has a well-developed cardinal area, and that it 
is synonymous with Iphidea.2 The latter, however, is generally assumed 
to have an apical pedicle opening as in the Acrotretidse. This is now 
known not to be the case. The supposed perforation is but a slight 
depression or short groove in the apex of the ventral valve, and does 
not pass through the shell. Iphidea is therefore in harmony with 
Paterina, since both have more or less well-developed cardinal areas. 
The theoretical Paterina or prototype of the protegulum is therefore

1 Am: Jour. Sci., April, 189], 3rl series, Vol. XLI, pp. 344-346. 
2 Proc. U. S. Nat. Mus., Vol, XIX, 1897, pp. 707-713.
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not yet known. It is evident, however, from the material Mr. Walcott 
possesses, that Iphidea-like forms will be discovered in which the car 
dinal area is undeveloped and in harmony with the protegulum. It is 
in this sense that the terms Paterina and paterina stage are used 
throughout this work.

THE PBODELTIDIUM.

The term prodeltidiuin is applied by Hall and Clarke to the third 
shell plate originating on the dorsal side of the body wall in the 
cephalula stage of Thecidium mediterraneum, the only living species of 
Protremata. This plate, however, is not restricted to that order, but 
has been observed by authors as also occurring in the Atremata and 
]^eotremata. The term prodjeltidium is here applied to this embryonic 
plate wherever it occurs unmodified.

Beecher has shown that the prodeltidium in the Protremata is the 
first cause for the development of the deltidium so characteristic 
of this order. That this plate is also present in the Neotremata is 
apparent from the,description of a brachiopod larva of Discina ( = 
Discinisca) given by Fritz Mueller. These larvae were captured iu 
abundance off Desterro or Santa Cathrina, Brazil, but Mueller was not 
so successful as Kovalevsky and others in securing the earlier larval 
stages of other genera developing in the brood pouch, and therefore 
nothing is known as to the place of origin of the prodeltidium in Neo- 
tremata. Since, however, the prodeltidium is also present in young 
Lingula of the order Atremata, where it is wholly attached to the inte 
rior of the dorsal shell, it appears safe to assume that this plate inva 
riably develops on the dorsal side of the thoracic segment of embrj^onic 
brachiopods, and later becomes attached either to the dorsal (Atremata) 
or ventral valve (N"eotremata and Protremata), except where, as in the 
Telotremata, it does not occur.

Before taking up the phylogenetic significance of the prodeltidium, 
it will be advisable to state what is known of this plate in the Atre 
mata and Neotrernata. Since it was first discovered by Fritz Mueller 
in the Neotremata, where also it is best developed, and subsequently 
was homologized by Brooks with a similar plate iu Glottidia, it will 
here be given first consideration. Mueller writes: 1

MitihremHiriterrandedeniansgebnchteten Hinterrandedes Bauchshaleanliegend, 
gewahrt man zwischen den Schalen eiue querovale Platte, 0.06 rani, lang, 0.11 breit, 
mit dnnklercin, oft brannrotblich gefiirbtem, ringformigen Raude. Sie haftefc an 
dev Baucliscliale, deren Bewegungen sie folgt, und steht mit der Kuckeuscbale mir 
duvcb. Muskeln in Verbindung.

There is, then, in this Discinisca, a transversely oval plate somewhat 
loosely attached to the ventral shell near its posterior margin, the 
movements of which it follows. Mueller adds: 2

Die qnerovale Platte tritt untt-r des bis zam Vorderrande der Riickeuschalo vorge- 
scliobenen Banchschale vor; beginnt sich nach hinten zu verlangeren und ein 
faseriges Anseheu zu zeigeu (Stiel?); sie folgt, nach wie vor, den Bewegungen der 
Banchschale.

.' Archiv Aiiat., Physiol., 1860, p. 74. "Ibid., p. 78.
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Since in this stage of Discinisca there is no pedicle present, Mueller 
apparently was disposed to regard the prodeltidium as the equivalent 
of the pedicle. That this is an erroneous interpretation seems certain, 
for in his second paper he states: l

Die bis dahin zwischen den Schalen verborgene querovale Platte (der Stiel) tritt 
hervor, indem sie sich wie es scheint, um dem ausgebuchten Hinterrande des Bauch- 
schale vollstandig herumdreht und so ihr vorderer Rand zum hinteren wird.

In Glottidia the pedicle does not appear until sometime after the 
prodeltidium is developed, and it seems reasonable to assume from the 
description of Mueller that, on the development of the pedicle, the 
prodeltidium is pushed and turned backward, and between this and 
the notched ventral margin the pedicle passes. The pedicle opening at 
this stage is therefore surrounded by shell matter, anteriorly by the 
protegulum and posteriorly by the prodeltidium, characters duplicated 
in Thecidium. In the latter genus the prodeltidium develops into the 
deltidium, whereas, according to Mueller, this plate subsequently dis 
appears in Discinisca. Brooks, also, is not disposed to accept Mueller's 
interpretation of this plate as the pedicle, since he writes: 2

If it is the same [the transversely oval plate of Discinisca and the dorsal semicir 
cular plate of Glottidia], Mueller is certainly in error in his suggestion that it is the 
peduncle, for there is no connection between the two structures.

In Glottidia pyramidata, Brooks has shown that the prodeltidium is 
also present, yet here it does not become attached to the ventral shell, 
but is firmly fastened to the dorsal valve, and this apparently was 
consummated in the paternia stage. Brooks writes:

I was not able to learn anything of the significance of the semicircular plate 
shown in figures 1 and 3. It is found only in the dorsal valve, and is either a mark 
upon its inner surface or a plate between the body and the valve. According to 
Fritz Mueller, the Brachiopod larva studied by him possessed a similar structure. 
* * * The embryo of Lingula is so small and thin that if this were a separate 
plate, it would be rather difficult to prove without seeing it move, or find it bent
outward. In the absence of such evidence, we seem warranted in concluding that it 
is a similar structure to the movable plates of Mueller's larva, although, in Lingula 
at least, it is in connection with the dorsal, not the ventral valve.

No one has yet mentioned the presence of the prodeltidium in living 
Telotremata, and it may prove to be absent in this order, as it is not 
developed in the three species carefully studied by Morse, Kovalevesky, 
and Shipley.

Recapitulation. The prodeltidium is present in Atremata, Neotre- 
mata, and Protremata. In the embryonic brachiopods developing this 
plate it is first found on the dorsal side of the body wall, and later is 
anchylosed to the ventral shell in Protremata (Thecidium). In the 
Neotremata, the earliest embryonic stages of which are not known, it 
is found completely developed and loosely attached to the ventral shell, 
anterior to the posterior margin. It subsequently turns backward to

1 Archiv fiir Naturgesch., 1861, p. 54.
2 Chesapeake Zoological Laboratory, session of 1878; Johns Hopkins University, 1879.
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the posterior margin of the same valve, and the pedicle is believed to 
emerge between the plate and the valve (Disciuisca). The prodeltidium 
is therefore alike in final position in the Neotreinata and Protremata. 
In the Atremata this plate is either attached by its entire snrface or by 
the posterior margin only to the dorsal shell, as in Glottidia, where the 
earliest embryonic stages are also unknown. The prodeltidium is like 
wise dorsal in the cephalula stage of Thecidium (Protreinata), but sub 
sequently is attached to the ventral shell, yet in reality remains dorsal 
to the animal. In Glottidia (Atremata) this plate remains attached to 
the dorsal valve, and in nowise affects the pedicle opening, as in the 
Neotreinata and Protremata. In the Telotremata the prodeltidium has 
not been observed, nor has any fossil species in this order shown the 
least trace of a deltidium, and wherever the delthyrium is closed it is 
always by plates growing medially from its walls, secreted by the 
mantle and never by the peduncle. Therefore, when the prodeltidium
remains stationary or with the dorsal valve, it is not known that this 
plate affects the original pedicle opening (Atremata and Telotremata), 
but when subsequently attached to the ventral valve and partly sur 
rounds the pedicle with shell matter, it completely modifies the primi 
tive pedicle opening by restricting it to the ventral shell (Neotremata 
and Protremata). In the derived or later-appearing families of the Neo- 
tremata and Protremata the effects of foraminal modification initiated 
by the prodeltidiuui may be wholly lost, as in Craniidse and Orthiidce.

SIGNIFICANCE OF THE PEODELTIDIUM.

The deltidium is the chief character of ordinal importance in the Pro 
tremata, and since this plate is attached to the ventral valve, yet 
originates in the dorsal prodeltidium, it seems reasonable to assume 
that if similar developmental conditions are fonnd in other orders such 
orders would possess closer phylogenetic relationship than those having 
differing conditions. It has been shown that the prodeltidium is also 
attached to the ventral valve in the Neotremata, and so far both orders 
show relationship in their earliest embryonic growth. Beecher has 
shown that the protegulum or initial shell of the Protreinata is discin 
oid in form and more like that of the Neotremata than that of the 
Atremata or Telotremata. He writes: 1

Discinisca shows a subcircular ventral proteguluin with a pedicle notch, and the 
evidence of any hinge in the dorsal proteguluui is very slight. The discinoid char 
acter appearing in the second and third uepionic stage of the Paleozoic Orbiculoidea 
has become so accelerated in Neozoic and recent Discinisca as to produce a discinoid 
protegulum.

The strophomenoid shells usually retain a normal protegulum in the dorsal valve, 
but from the acceleration of the discinoid stage in the ventral valve the protegulum, 
has an abbreviate hinge and arcuate hinge line. (P. 346.)

The nepionic stage of Leptiena rhomboidalis is represented by a shell without radii, 
having a comparatively large pedicle opening in the ventral valve and a large deltid 
ium. The hinge is not well denned and the shell is discinoid in form. * * *

'Aiu. Jour. Sci., 3d series, Vol. XLI, 1891, p. 346; Vol. XLIV, 1892, pp. 150-151.
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The external characters as expressed by both valves are manifestly nearer to Kutor- 
gina than to any telotremate genus. * * * It should, be noted, however, that the 
young of Chorietes, Productus, Stropheodonta, Orthothetes, Leptsena, Plectambonites, 
and Strophomena, all have little or no indication of a straight hinge line, and that 
the extension of this member takes place during later uealogic and ephebolic growth. 
(Pp. 150-151.)

By far the greatest number of Neotremata occurring in the Lower 
Cambrian are species of the family Acrotretidse. To the writer it has 
always seemed strange to suppose that this family has been derived 
through the Trematidse, but the above interpretation of the prodeltid- 
ium in Discinisca indicates that the turning of this plate posterior to 
the pedicle at once led to holoperipheral growth in some of these early 
forms. In some species of the Acrotretidse there is a true deltidium. 
In Acrothele the cardinal area is flat, without any trace of a deltid 
ium, whereas in Acrotreta and Conotreta, which have high cardinal 
areas, there is a narrow concave depression bisecting it. These del- 
tidia, whether convex or concave, are in all probability initiated by the 
prodeltidium, as in the Protremata. In the family Trematidse there 
appears to be nothing homologous with the deltidium, since the plates 
situated in the apex of the wide triangular fissure of Schizocrania and 
Lingulodiscina seem to be formed anterior to the pedicle and subse 
quent to its movement posteriorly with growth, and not posterior to 
the pedicle, as in the Acrotretidse, These plates in the Trematidse 
should probably be homologized with the listrium of the Discinidse.

The complete harmony of the muscular system in the Protremata 
and Telotreniata is no evidence in itself that the latter were derived 
from the former. The occurrence at the base of the Cambrian of very 
primitive species of the four brachiopod orders is proof that diver 
gence took place very early in the history of the class, and while there 
is little knowledge of the muscles in either Iphidea, Kutorgina, or Pro- 
torhyncha (P. f minor and P. 1 ambigua), the earliest genera of Atremata,
Protremata, and Telotremata, respectively, there is some evidence for 
supposing them to be as in the type embryo stage of living species. 
The high degree of specialization attained by Lingula (Atremata), as 
exemplified by the burrowing habit, long peduncle, and absence of valve 
articulation, is the cause for their complex muscular system, while the 
development of a functional hinge in the Protremata and Telotremata 
has led to the retention of very primitive conditions or to the simplifi 
cation and harmony of the muscles throughout these two orders.

The presence of a terminal intestinal opening in the living species of 
the Atremata and Neotremata and its general absence in those of the 
Protremata and Telotremata is no longer held to have phylogenetic 
significance, as many of the Paleozoic species of the two latter orders 
afford good evidence of such having been present in the median line as 
in living Crania. 1

1 See p. 113.
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The known protegula, or initial shells, of the ISTeotremata and Pro- 
tremata have been shown to be harmonious, and to differ from the 
normal unmodified protegula of the Atremata and Telotremata. The 
paterina stage in the two last-named orders is followed by the "obo- 
lella stage" in the highest families of the Atremata (Lingulellidte and 
Lingulidse), and probably throughout the Telotremata, since it has 
been observed in' a number of Ordovician and Silurian Bhynchonell- 
acea, Spiriferacea, and recent Terebratulinas. 1 In the Neotrernata 
and Protreinata the pateriua stage is not followed by the obolella stage, 
but usually by holoperipheral growth, except where the pedicle slit 
remains for a time wholly uninclosed by shell matter.2

In tabulated form the above-presented facts appear thus:

Table of fundamental brachiopod characters ordinally arranged.

Character.

type embryo.

fecting pedicle 
opening.

of shell. 
8. Cardinal area ....

9. Similarity of 
valves.

11. Nature and func 
tion of pedicle..

12. Brachia, with or 
without inter 
nal skeleton.

Atremata.

calcareous. 
Present, but usu 

ally small. 
Very much alike. .

functional. 
Affixing and bur 

rowing.

Without ..........

Telotremata.

ologic species.

Not generally 
present. 

Unlike.

Generally present, 
affixing; shell 
rarely cemented.

With or without..

Neotremata.

valve.

itive forms.

tive forms.

calcareous. 
Present in primi 

tive forms only. 
Very uulike.

not functional. 
Generally pres 

ent, affixing; 
cemen tation 
complete. 

Without.

Protromata.

valve.

out.

out.

eroids.

Generally present. 

Unlike.

Affixing or obso 
lete ; cementa 
tion oranchoring 
spines present. 

With or without.

It now appears evident that the two great divisions of brachiopods 
heretofore based on the presence or absence of functional articulation 
have no phylogenetic significance, and as they "do not appear to have 
a primary developmental basis in nature, * * * they fail to ex 
press the true relationships of the various groups included in them." 3

'See papers by Beecher and Clarke, Brooks, Morse, 'Beecher and Schuchert, and Winchcll and 
Scbuchert. ' _ 

2 See Am. Jour. Sci., 3d series, Vol. XLIV, 1891, pp. 150-151. 
8 Beecher, Am. Jour. Sci., 3d series, Vol. XLI.1891, p. 353; also see Vol. XLIV, 1892.
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Articulation was developed along two independent lines, and therefore 
the terms Lyopomata and Arthropomata have no phylogenetic signifi 
cance. The presence or absence of articulating processes was at one 
time considered a fixed line, on either side of which all brachiopods 
could be arranged, but now articulation is known to be nearly functional 
in several lyopomatous genera, as in Spondylobolus, Trimerella, Mono- 
morella, Tomasina, Barroisella, of the Atremata, and in Trematobolus 
of the Neotremata. Among the Arthropomata, articulation is hardly 
functional in Kutorgiua, Schizopholis, Eichwaldia, and Dictyonella. 
However, it appears probable that two superorders exist, each having 
two orders. Atreinata and Telotremata are the more primitive groups, 
and agree in the following fundamental characters: Prodeltidium 
attached to the dorsal valve or absent; pedicle opening primarily 
unmodified, and generally closed later by calcareous plates secreted 
by the ventral mantle extensions; presence of a functional pedicle 
throughout the life of the individual (except in Thecospira, Thecocyr-

Algonkian

/
\

Paleozoic Afesozo/c Cenozoic Recent

FIG. 1. Diagram giving the geological distribution of brachiopod orders.

tella, and Bittnerula); general presence of the "obolella stage" in tbe 
ontogeny of atremate and telotremate species, and the development of 
complicated calcareous brachial supports in the derived order. The 
JNeotremata and Protremata agree in having the prodeltidium attached 
to the ventral valve with complete nepionic modification of the pedicle 
opening; delthyrium often closed by a single plate secreted by the 
pedicle and never by mantle extensions; the pedicle is very often lost 
before maturity is attained, along with the development of new anchor 
ing adaptations; absence of the "obolella stage" and complicated cal- 
carious brachial supports.

Owen's superorders Lyopomata and Arthropomata have no basis in 
nature, and should be dropped. It is to be hoped that students will 
determine the complete embryology of Liugula, Discinisca, Crania, 
Rhynchonella, and Terebratulina, for until more of the ontogeny of some 
species of these genera is known, no satisfactory relationship which the 
orders bear to one another can be established. However, it appears 
probable that Atremata and Telotremata have superordinal relationship
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differing from that of the Neotremata and Protremata. If the charac 
ters above pointed ont are of superordiual value, it will be convenient 
to refer to these divisions as Homocaulia and Idiocaidia, respectively. 1

DEVELOPMENT OF CARDINAL AREAS AND ARTICULATION.

The earliest suggestion of cardinal areas occurs in Iphidea of the 
Atremata and in the Acrotretidae of the Neotremata. In none of these 
forms, however, is there a true cardinal area comparable with those of 
the Protremata and Telotremata, since it is not bisected by a delthy- 
rium, nor are deltidial plates developed. A convex pseudodeltidiuni 
is often present, but this feature is not homologous.with the deltidium 
of the higher forms. It is due to holoperipheral growth and interfer 
ence by the pedicle. In the dorsal valves of primitive genera in both 
the Atremata and Neotremata growth is heniiperipheral, but in the ven 
tral valve of Iphidea, the most primitive known genus of Atremata, and
in tlie. Acrotretidoe of the Neotreinata, growth is holoperipheral.

The ontogeny of many species of Protremata shows that this order 
had its origin in some atrematous paterina-like genus. This must have 
occurred in pre-Cambrian times, since in the Lower Cambrian there are 
several species of Billingsella, a highly developed protrematous genus 
when compared with the theoretical Paterina. Kutoryinti cingulata 
Walcott, also of the Lower Cambrian, is a more primitive species than 
any Billingsella, and it gives evidence as to the course of evolution from 
the inarticulate paterina-like ancestor to this rudimentary, articulate, 
long-hinged genus. K. cingulata in connection with the Indian genus 
Schizophplis Waagen shows that the opening between the widely 
gaping valves of Pateriua, which was entirely occupied by the pedicle, 
was partially closed by a gradual, thickening of the lateral walls, and 
there was slowly developed a primitive, ventral, cardinal area. This 
area and the articulating processes in K. cmgulata are very rudimen 
tary, and are situated at the lateral extremity of the cardinal area; 
thus this species still retains a very large open delthyrium, much as 
in the theoretical Paterina. In Schizopholis this wide fissure is reduced 
to a narrow triangular delthyrium by the development of a true car 
dinal area, and the articulating processes are now no longer at the 
lateral extremities, as in Kutorgiiia, but are situated more medially. 
Naturally, in the older Cambrian, complete articulation did not obtain, 
as in post-Cambrian times. Some of the oldest protrematous species, 
such as JL cingulata, Billingsella whitfieldi, and possibly others, also 
retain considerable phosphatic material in their shells, but in later and 
more highly specialized species the shell is decidedly calcareous.

Some of «the species of Iphidea have the ventral posterior region.

'Oju.09 (homos), ZSios (idios), and KavAd; (kaulos) = stem or pedicle common to botli valves and pedicle 
restricted to one valve, respectively. These characters may be retained throughout life or restricted to 
the nepionic and neanic stages of growth.

Bull. 87  7
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more drawn out beyond the dorsal posterior margin than others. If 
this rostrate condition were carried a little farther and the pseudodel- 
tidiuin resorbed, there would practically result atelotremate shell dupli 
cated by the neanic condition of many rostrate Telotreinata. The 
articulation would at first be nearly obsolete and situated extremely 
lateral, as in the Protremata, but as the cardinal area became greater 
the teeth would attain a more medial position. While there are no 
known genera to fill in the gap between the theoretical Paterina and 
Protorhyncha (P. minor and P. ambigua), yet the hiatus between the 
Atremata and Telotremata is not greater than between theoretical 
Paterina and Kutorgina, or between the Atremata and Protremata.

DEVELOPMENT AND SIGNIFICANCE OF THE DELTIDIUM.

The most characteristic mature feature of ordinal importance which 
distinguishes Protreraata from the other three orders is found in the 
plate that more or less completely covers the delthyrium. However, in 
two of the families of this order, Pentameridse and Orthidse, this plate 
is generally wanting in the mature individual, since here it usually 
develops only during early growth, and later is lost by abrasion or 
hidden beneath the incurved beak. Again, in the Acrotretidce of the 
Neotremata, and in Iphidea of the Atremata, a deltidium-like plate is 
also often developed, but as these shells are strongly phosphatic it is 
not difficult to distinguish the ordinal position of any shells with a true 
deltidium. In Lacazella mediterranea, the only living species of Pro-* 
tremata, this plate has its origin in the cephalula stage along with the 
rudiments of the dorsal and ventral valves, when the embryo is yet free 
and swimming about by the'aid of cilia. The dorsal shell and the pro- 
deltidimn appear first, and are secreted by the rudimentary dorsal 
mantle and the dorsal surface of the body, which subsequently becomes 
the pedicle. The ventral shell appears last, and is then widely sepa 
rated from the dorsal valve. Between the two valves is the thick and 
short pedicle, on the dorsal surface of which still remains the third 
plate, or prodeltidium. Subsequently the latter is anchylosed to the 
posterior margin of the ventral valve. The prodeltidium is also known 
in the Atremata and Neotremata, yet in the Telotremata this embryonic 
third plate does not exist, but a covering to the delthyrium is developed 
sometime after the animal has become attached. In its origin this cov 
ering is wholly different from the deltidium of the Protremata, which has 
its beginning in the prodeltidium and grows down from the shell apex 
over the delthyrium, while the deltidial plates of Telotremata grow 
out medially from the walls of the delthyrium. The deltidial plates are' 
secreted by extensions of the ventral mantle, and at no period of devel 
opment has the pedicle any share in their formation. It is not always 
easy to distinguish mature protrematous and telotrematous shells on 
the basis of these characters alone, but the young of both orders are
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easily classified by the covered or open deltliyria, respectively. In some 
of the Telotremata, toward maturity the deltidial plates anchylose 
medially posterior to the pedicle, or they may surround the pedicle, 
thus resembling the deltidium, but,.since their.origin is quite different, 
they are termed " pseudodeltidia." Such pseudodeltidia in Gyrtia, 
Cyrtina, and some spirifers resemble the deltidium of Clitambonites. 
Even the median line of anchylosis is often obliterated by the contin 
uous secretion of the completely united prolongations of the ventral 
mantle lobe. In the Pentameridie the deltidium is generally absent, as 
in the Orthida), but in Pentamerus and Conchidium it is often retained 
as a thin, fragile, concave plate. This reversal in form from the gen 
erally prevalent, convex, or flat" deltidium may be due to the rostrate 
and arched ventral umboues so common in these genera. In the aber 
rant rostrate genus Dictyonella, which has an arched ventral urnbone, 
a concave plate is also present, between which and the shell the pedicle 
passes and emerges upon the uinbone, as in the Siphonotretidai, It is
not certainly known that this plate in Dictyonella is a deltidium, but its 
form and position in the rostral cavity are very suggestive of that 
organ in Pentamerus and Conchidium. The peculiar umbonal pedicle 
opening in Dictyonella also finds its equivalent in Lepttena.

THE CHILIDIUM.

The chilidium is a convex plate often covering the cardinal process 
of the dorsal valve in the Protremata. It is particularly well devel 
oped in the families Clitambonitidoe and Strophomenidoe, and is not to 
be confounded with the deltidium, since it first makes its appearance 
not earlier than neanic growth, and apparently is a secretion of the 
dorsal mantle lobe. The origin of the chilidium and of the deltidium 
is therefore wholly different, and both have very dissimilar phyletic 
significance.

OBIGIN AND FUNCTION OF THE SPONDYLIUM.

The spondyliurn is an internal ventral plate traversing the posterior 
portion of the animal. The upper surface of this plate is usually trans 
versely marked by striie, which, in the Pentaineracea have three distinct 
curvatures in passing over it.
  Since their position and the area occupied agree with the muscular scars of this 
valve in Orthis, they are here regarded as homologous with the adductors, diductors, 
and adjusters of that genus. In Lingulasma, Linyidops and the trimerellids the mus 
cular scars are not found in front nor underneath, but on the "platform" of those 
genera. The platform, therefore, is homologous with the spondylium of Clitambon 
ites and Peutamerus. * * * The portion of the valve immediately beneath the 
spondylium, and occasionally the sides of the septum, are strongly marked by the 
genital sinuses. Since there is no space posterior to these markings for the attach 
ment of the muscles, this clearly indicates that they were situated on the tipper 
surface of the spondylium. 1

1 Wincholl and Schuchert, Final Kept. Minu. Geol. Survey, Vol. Ill, Part I, Juno, 1893, p. 378.
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The spondylium is developed as the "platform" in Lingulasmatidse 
and Trimerellidse of the Atreraata; as a "spondylium" in Pentamera- 
cea of the Protremata, and in Cyrtina, Oamerpspira, Merista, and 
Dicamara, of the Telotremata. In the Atremata and Telotrernata, 
spoiidylia-bearing species are not numerous, but the individuals are 
usually abundant, often of large size, and generally are of short geo 
logic duration.

The development of the spondylium or its morphologic equivalent 
probably had its origin in an excessive deposit of testaceous matter 
about the bases of the powerful adductors, diductors, and pedicle 
muscles. Growth of the individual necessitates the progressive ante 
rior movement of the muscles, and when these are large there is but 
little or no space left between or outside of them for the viscera and 
genitalia, whicli are therefore crowded farther and farther anteriorly. 
This condition naturally produces constant pressure -of the genitalia 
against the anterior base of the forming spondylium, and since pres 
sure causes resorption or diverts testaceous deposition, it follows that 
these organs will gradually produce cavities for their relief beneath 
this plate. In the older species of the Trimerellidse and in all of the 
Lingulasmatidse displacement of the genitalia does not appear to have 
been excessive, as the platforms are but slightly excavated. However, 
in the terminal genus Trirnerella the genitalia chambers are very deep, 
and these are present in both valves. Throughout the Pentameracea 
the spondylium is a thin, freely terminating or medially supported 
plate, and never solid as in the older species of the Trimerellidpe. It 
is likewise thin and excavated in the order Telotremata.

Hall and Clarke advance quite a different explanation as to the 
origin of the spondylium. They write: l

The spondylium is an area of muscular implantation. In its early or incipient con 
dition it is evident that it originates from the convergence and coalescence of the 
dental lamellae, and forms a receptacle for the proximal portion of the pedicle, and 
for the capsular or pedicle muscles. * * * Considering this structure in its 
incipent condition, where, as in Ortltis, it is represented only by the convergent den 
tal plates which tisually unite with, or rest upon the bottom of the valve, and 
inclose only the base of the pedicle and its muscles, it will be evident that the plate 
is actually but a modification of the original pedicle-sheath. It is evidently the 
inner moiety of this sheath surrounding the pedicle, which has become involved or 
inclosed by the growth of the pedicle-valve, and further modified by the develop 
ment of articulating processes where it comes in contact with the brachial valve 
It therefore follows, as a natural inference, that wherever the Bpondylinm is pres. 
ent, whether in the incipient condition or in the more advanced stage of develop 
ment in which it supports all the muscles of the valve, it is, or, at some period of 
growth, has been accompanied by the external portion of the sheath, which is termed 
the deltidium. Thus the spondylium appears to be but the complement of the del- 
tidium, or the original plate formed upon the body of the embryo, and that portion 
of the adult shell to which the term deltidium has been applied, is the other part of 
the original or primitive deltidial plate or pedicle-sheath.

1 Paleontology of New York, Vol. VIII, Part II, 1895, p. 332.
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The waiter also previously entertained this view, but when it became 
known that spondylia are developed where no dental lamellae exist, as 
in the Liugulasmatida) and Trimerellidse of the Atremata; that spon 
dylia are never present in the Neotremata, where a pedicle-sheath 
is sometimes well developed, as in the Acrotretidae; and finally, that 
a spoudylium is even present where no deltidium ever existed, as in 
the two first-mentioned families, and in Oyrtina, Camerospira, Merista, 
and Dicamara of the Telotretnata, such an explanation became unten 
able. The fact that solid or excavated spondylia exist in three orders, 
two of which never developed a pedicle-sheath (Atremata and Telotre- 
mata), and one had no dental lamella) (Atremata), is good evidence that 
the prodeltidium primarily had nothing to do with the development of 
spondylia. Further, no spondylia are developed in the Cambrian until 
long after the deltidium was well established, and therefore the spon- 
dylium can not be "but a modification of the original pedicle-sheath," 
However, it is very probable that when the dental lamella) in the Pro- 
tremata became sufficiently wide to join the ventral shell, crowding all 
'the muscles of this valve into a small area, these took advantage of the 
inner sides of the dental lamella} for insertion, and thus a continuous 
layer of testaceous matter was deposited within the rostral cavity. 
With growth, the muscles move forward and press against the genitalia, 
which causes resorption or nondeposition for their relief. No spondylia 
appear before the Upper Cambrian, and here also are the first com 
pletely developed, dental lamella). The so-called Lower Cambrian 
camarellas have no completely developed dental lamella;, and are 
related to the rhynchonelloid genus Protorhyncha, and to Protorthis 
Mllingsi, which also has no spondylium. 1 Therefore, the further conclu 
sion of Hall and Clarke can not be accepted, that, "where the teeth 
are wholly without dental lamellae, or where such lamella) do not extend 
to the bottom of the valve, it seems necessary to regard them as 
instances of degeneracy or resorptiou of the primitive spondylium." 2

It seems clear to the writer that since the "shoe-lifter" plate, or 
spoudylium, in Merista and Dicamara is for muscular insertion, this 
plate in the ventral valve of these genera is the morphic equivalent of 
the spondylium in the Pentameracea, and that the dorsal muscular 
plate in Dicamara is the equivalent of the cruraliura, and can not "be 
interpreted as an entirely different structure from the spondylium." 3 
It is true that the spondylia of these genera are not exactly like those 
of the Pentameracea, but since this plate in the Atremata is not formed 
by the union of dental lamella), as these do not exist in this order, there 
is no reason for rejecting the terminology for these plates in Merista 
and Dicarnara.

1 Cdmarella minor and 0. antigua are more closely related to Protorhyncha than to any other genus. 
Of Orthis billingsi, the typo of Protorthis, very good casts of specimens in the Cornell University 
Museum are in the National Museum, which show that this genus also has 110 spondylium, and that its 
characters are those of Billingsella.

2 Hall and Clarke, ibid., p. 333. 
8 Ibid., p. 335.



102 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BULL. 87. 

, CRURA AND CRURALIUM.

Calcareous processes for the support of the brachia are also devel 
oped in the Protremata, in the superfamily Pentameracea, but never 
to the same degree attained by the Spiriferacea or Terebratulacea of 
the Telotremata. In the Protremata these supports are first developed 
in the Syntrophiidre, and attain their greatest length in the Penta- 
meridre. Since the two parts often unite medially, forming a plate for 
muscular insertion either resting upon the valve or supported by a 
septum, this has been termed a cruralium by Hall and Clarke, to distin 
guish it from the spondylium of the ventral valve. When the parts 
remain separate, and are therefore not for muscular insertion, they are 
homologous with ancl the equivalent of the crura in the Ehynchonellidte. 
The crura of the Pentameracea and Bhynchonellacea arise independ 
ently, and are therefore morphologic equivalents.

MORPHOLOGIC EQUIVALENTS.

Because of the presence of similar or identical morphological struc 
tures in different groups of mature brachiopods, it is unsafe, on the 
basis of these alone, to suppose such to have close relationship. The 
spondylium has been shown to originate independently in three orders: 
Atremata, Protremata, and Telotremata. . Identical mature loops have 
resulted in different ways in two stocks of the same family, one boreal 
(DallinsTe) and the other austral (Magellaninae). Flat and more or less 
wide cardinal areas develop independently of one another in Protre 
mata and Telotremata (Spiriferacea). Cementation of valves takes 
place at different and widely separated geologic epochs in Neotremata, 
Protremata, and Telotremata, and shell plications arise from smooth 
stocks in Pentameracea, Ehynchonellacea, Spiriferacea, and Terebra- 
tulacea. Natural phytogenies can only be established upon ontogenies
checked by chronogenesis or geologic succession.

SUMMARY.

Iii North America there are 1,859 Paleozoic, 49 Mesozoic, and 14 
Cenozoic species of fossil Brachiopoda. There are 116 species in the 
Cambrian, 319 in the Ordovician, 311 in the Silurian, 663 in the Devo 
nian, and 478 in the Carboniferous.

The remarkable scarcity of post-Paleozoic species in America is 
supposed to be due not so much to the general decline of the class as 
to great orographic movements during the close of the Paleozoic, which 
produced complete barriers against the introduction of species from 
other areas.

Specific differentiation was most rapid in the Ordovician, having 
exceeded the Cambrian representation more than three times.

Thirty per cent of all American Paleozoic species had wide geo 
graphic distribution, which is most pronounced in the Devonian and
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Carboniferous systems. One hundred and twenty-one American spe 
cies are also found on other continents.

Widely dispersed species are least common in the most primitive 
order, Atremata, and greatest in the highest orders, Protremata and 
Telotremata. The difference, however, is but 7 per cent.

The order Atremata is represented by 199 species, or over 10 per 
cent of the American Paleozoic representation. In the ISFeotremata it 
is 156, or over 8 per cent. The Protremata have 738 species, or nearly 
40 per cent; and the Telotremata 76G species, or about 41 per cent.

The order Atremata is best developed in species and genera in the 
Cambrian and Ordovician systems; theKeotrematain the Ordovician; 
the Protremata in the Ordoviciau, Silurian, and Devonian; and the 
Telotremata in the Devonian. The climax of differentiation is there 
fore chronologically related to phylogeuetic or sequential origiu.

Since the four orders of Brachiopoda are present in the Lower Cam 
brian, ordinal differentiation must have taken place in pre-Cambrian 
times. The two more primitive orders, Atremata and Neotrematti, 
have in Liugula and Crania, respectively, genera with longest life 
histories. .This probably is due not so much to their primitive struc 
tures as to their modes of living.

The last order to originate, Telotremata, Iras the greatest number of 
generic and superfamily characters, and probably also of species.

The last superfamily to appear, Spiriferacea, manifests most rapid 
evolution and is the second one to die out, being preceded by the Pen- 
tameracea. These two superfainilies are the most highly specialised in 
the orders to which they belong, and their great specialization may be 
the cause of their early disappearance.

The trunk families of later origin throughout the class manifest the 
greatest specific and generic differentiation and the widest specific dis 
persion, and have species of the largest size and often of longer geologic 
persistence.

The oldest or most primitive families nearly always have short geo 
logic duration (except Bhynchonellidaj) and the least generic and spe 
cific differentiation, and commonly the individuals are of small size.

The largest of all brachiopods occur in the families Peutameridai, 
Productidte, and Spiriferidte, at a time when the class was at the height 
of differentiation.

Large specific size is probably often gradually attained in genetic 
lines, and is due to favorable food conditions. The gigantic brachio 
pods always occur in the later-developed trunk families, and just before 
tbeir decline in differentiation.

But 8 genera are known to pass from the Paleozoic to the Mesozoic. 
There are in all 327 brachiopod genera, 227 of which are Paleozoic. 
The Atremata have 29 genera, the Neotremata 30, the Protremata 89, 
and the Telotremata 179.

All brachiopods begin with smooth shells and protegula.
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The prodeltidium, or third embryonic shell plate, is known in the 
Atremata, ISTeotreinata, and Protreuiata. In the Atremata this becomes 
attached to the dorsal valve, while in the Telotremata it is apparently 
not developed at all. In the Protremata it becomes attached to the 
ventral valve, as in Neotremata. In the two last-named orders it modi 
fies the pedicle opening. For this and other ontogentic and morphologic 
characters, Owen's terms Lyopomata and Arthropomata are abandoned. 
The Atremata and Telotremata are provisionally arranged under the 
superordinal term Homocaulia, and the Neotrernata and Protremata 
under Idiocaulia.

Morphologic equivalents, or similar structural features, are devel 
oped independently, as follows: A spondylium in Obolacea, Lingulacea, 
Pentameracea, and rarely in Spiriferacea; crural processes in Pentam- 
eracea and Bhynchonellacea; functional articulation in Protremata 
and Telotremata; straight, more or less long, cardinal areas from ros 
trate forms in Ehynchonellacea, Spiriferacea, and Terebratulacea; 
rostrate shells from long cardinal areas in Pentameracea, and loss of 
pedicle and ventral shell cementation in Crauiacea, Strophomenacea, 
and Spiriferacea.



OHAPTEE IV.

MORPHOLOGY OF THE BRACHIA.

By CHARLES E. BEECHER.'

The diagnostic value of the brachidiurn, or calcareous arm supports, 
of brachiopods has long been recognized, and forms one of the chief 
characters for generic and family subdivision among the Terebratulacea 
and Spiriferacea. This character fails in all other brachiopods, which 
have simply fleshy arms, unsupported by calcareous skeletons. There 
is, however, generally the most obvious*analogy and intimate relation 
ship between the arms themselves and the brachidium, so that when 
ever either structure can be ascertained it furnishes important data 
aiding in the determination of the systematic position of any genus 
within a family or order.

The growth of the arms, or lophophore, in recent genera may be 
divided into distinct stages, which often have a direct correlation with 
other important features of the shell. In many cases it is also possible 
to infer the form and arrangement of the brachia in fossil genera from 
markings on the interior of the valves and from the calcareous arm 
supports, arid thus to obtain the chronogenetic as well as the inorpho- 
genetic history of these organs.

The most detailed accounts of arm development are given by Brooks 5 
for Glottidia, by Morse 11 for Terebratulina, and by Kovalevski 10 for 
Cistella and Thecidea. These results, combined with original observa 
tions by the writer'- 2 and occasional descriptions of arm structure by 
Davidson7 and other authors, are sufficient to include and properly 
interpret all the leading varieties of structure.

As shown by Brooks,5 the tentacles, or cirri, in Glottidia originate 
on the dorsal side of the oral disk. They grow in pairs, one on each 
side of a central lobe. New tentacles are added between the first pair 
formed and the.median lobe. Thus the cirri farthest removed from 
the median lobe are the oldest. Tentacles are added rapidly until the 
first arc is extended to a semicircle, and then progressively the whole 
disk becomes surrounded by a circle of these organs. The further 
introduction of cirri can only take place by the enlargement of the 
oral disk or through the deformation of the circle by lobes, loops, or 
extensions. In Glottidia, Lingula, Discinisca, Crania, and Ehyncho- 
nella the two points of tentacular increase, originally together and on

!The references to the literature will be found at the end of this chapter.
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opposite sides of a median lobe, or tentacle, gradually separate, and the 
further multiplication of tentacles results in strap-shaped extensions 
on each side, which finally assume a coiled form, due to the limited 
space in which they grow. Therefore the arms in adult individuals of 
these genera have a single cirrated edge, extending from their free 
extremities to the sides of the oral disk, and, continuing posteriorly, 
unite on the ventral side of the disk behind the mouth. Each cirrated 
edge in the adult lophophore apparently has two approximate rows of 
alternating cirri (Hancock 9 ), but as they were originally a single row 
in early stages, this appearance is evidently the result of a crowding of 
the cirri or a crumpling of the edge.

Kovalevski 10 has shown that in Oistella the tentacles also originate 
in pairs on each side of the dorso-median line, without a central tenta 
cle or lobe. The same mode of increase has been shown by the writer 2 
to be present in Magellania and Terebratalia. In young stages of 
Cistella, Terebratuliua, Magellania, and other terebratuloid genera, as 
well as in Thecidea, after the circlet of tentacles is complete the two 
points at which new ones are added do not separate, but remain close 
together throughout the life of the animal. In this case the cirrated 
margin is lengthened by means of lobation and looping, and often by 
the final growth of a single, median, coiled arm, cirrated on both mar 
gins. Gwynia illustrates the completed circle of tentacles about the 
mouth. Adult Cistella shows an advance in having the anterior mar 
gin of the lophophore introverted, making it bilobed. Megathyris 
is slightly more complicated by two additional lobes. This simple 
method of increase is further elaborated in the Thecidiidse. In the 
higher genera, especially among the TerebratulicUe, the maximum is 
reached by means of a median, unpaired, coiled arm, as in Magellania 
and Terebratulina.

The development of the different types and varieties of arm structure 
is presented in the accompanying figures (figs. 2-G), which are necessar 
ily somewhat diagrammatic in order to show the features clearly, but 
the essential structure can readily be verified from consultation of the 
works cited or from a study of actual specimens. In the case of fossil 
forms, such as Dielasma, the Atrypidas, and Athyridse, the brachial 
supports have sufficient analogy with the arm structures of Terebratu 
lina and Ehynchonella to warrant their interpretation as given. Also 
the spiral impressions on the valves of Davidsonia, and those occa 
sionally present in Leptsena and Productus, clearly point to the posses 
sion of coiled arms by these genera.

CLASSIFICATION OF BRACHIAL STRUCTURES.

From what has already been shown it is seen that the various types 
of lophophores admit of a simple classification into.stages and groups. 
It is proposed to give to these distinctive names, which may be used with 
facility in making comparisons and correlations. They may be found
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useful, also, in designating the kind of brachial complexity attained 
in any genus the arm structure of which can be determined, thus help 
ing to fix its place in a genetic scale. It should be emphasized, how 
ever, that the form and complexity of the cirrated margin of thelopho- 
phore can have a taxonomic value only within comparatively narrow 
limits. This at once becomes evident when the arms of Lingula, Dis- 

.cinisca, Crania, Bhynchonella, and all the Spiriferacea are considered. 
Each has spiral arms, which were probably developed through similar 
changes of form, and yet each is genetically distinct, as shown by all 
the other leading characters. But when this classification of arm 
structures is applied within a family or genus, or even when made 
the basis of comparison among some closely related families, it is some 
times possible to reach very satisfactory conclusions relating to the 
systematic position^of various forms.

LEIOLOPHTJS STAGE.

It is hardly necessary to direct attention to the embryonic brachial 
structure before the growth of any of the tentacles, or cirri, on the edge 
of the lophophore, while the animal is in the typembryonic stage. For 
the sake of designating all the stages, this may be called the leiolophus 
stage, though it has no special significance beyond indicating the 
beginning of the lophophore.

TAXOLOPHUS STAGE.

The first stage in which a true brachial structure is manifest is an early 
larval form, often the protegulum stage, when the tentacular portion 
of the lophophore is a simple arc, or crescent. This may be called the 
taxoloplius. The tentacles are few in number, and increase takes place 
on each side of the median line, dorsally, in front of the mouth. In 
figs. 2a, e, 3a, /, 5a this character is clearly shown. The tentacles at the 
ends of the arc are the oldest, and new ones are being formed in the 
middle portion. Iii Thecidea, Cistella, and Magellania the tentacles of 
the taxolophus are centripetal, due to the edge of the lophophore being 
near the margin of the shell; while in Terebratulma, Discinisca, and 
Liugula they are centrifugal, due to the smaller and central lophophore.

So far as known, there is no adult living form which has the taxolo- 
phian brachial structure. It may have been present in adult Iphidea 
of the Cambrian.

TROCHOLOPHUS STAGE.

By the continual addition of new cirri and the pushing back of the 
old ones, the fringed margin of the lophophore passes from a crescentic 
to a circular form, thus making a complete ring about the mouth. This 
may be termed the trocholophus stage. It appears in the late larval and 
early adolescent stages of Thecidea (fig. 26), Cistella (fig. 2/), Magella 
nia and Terebratalia (fig. 36), Terebratulina (fig. 30), Glottidia (fig. 56),
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and Discinisca, and, like the former stages, is undoubtedly common to 
all brachiopods, except, perhaps, Iphidea.

Gwynia is an adult living representative of this stage, and never 
develops any higher type of brachial structure. Dyscolia also belongs 
here, since it has a discoid lophophore surrounded by a marginal fringe 
of tentacles (Fischer and OEhlert 8 ). It is possibly a little more 
advanced than Gwynia, as it has a slight median anterior notch, sug 
gesting the beginning of the bilobed structure of the next higher type.

The absence of septum, hinge-plate, and dental plates are other 
primitive characters belonging to Dyscolia.

SCHIZOLOPHUS STAGE.

After the completion of the trocholophus stage in all brachiopods, 
except such simple forms as Gwynia and Discoliaj no further increase

in the cirrated edge of 
the lophophore can occur 
without some deformation 
of the circle. This is first 
accomplished by an intro 
version of the anterior 
median edge, thus divid 
ing the lophophore into 
two lobes, and suggesting 
the name scliizolophus for 
this type. (See figs. 2c, #, 
3c, 7t, 5c.)

Several brachiopods re 
tain the schizolophian up1

h

Taxolophus.

Trocholophus.

Schizolophus.

Ptycholophus.

FlQ. 2. Stages of growth of the lophophore in Thecidea,
Cistella, and Megathyris. a, b, c, d, stages inthegrowth of the 
lophophore in Thecidea (Lacazella) niediterranea, enl. (a-c after 
Kovalevski, d, after Lacaze-Duthiers). e, f, early stages of 
lophophore of Gistella neapolitana, enl. (after Kovalevski). </, 
adult lophophore of Cistella (C. cistellula), enl. (after David- 
son), h, labial appendages of Megathyris deeollata, enl. (after 
Davidson).

brachia as an adult char 
acter. Of these, Cistella
is perhaps the best exam 
ple, as it agrees exactly 
with an early stage of arm 
structure among the Tere- 
bratellid8e,whichhas been 
called the cistelliforrn 

stage (fig. Be). Terebratulina (fig. 3/i), Glottidia (fig. 5c), and other 
higher forms, also have corresponding schizolophian stages, but are 
without the median septum. Lacazella, mediterranea presents a similar 
larval structure, and in L. barretti it is retained to maturity. The fos 
sil genera Davidsonella and Thecidella of the Thecidiidae, and Zellania 
of the Terebratellidse, never developed beyond the schizolophus stage, 
and they must therefore be considered as quite primitive genera in their 
respective families.

From this point the further development aud complication of arm 
structure proceeds in three distinct diverging lines, producing the



SCHUCHEKT.] CLASSIFICATION OF BRACHIAL STRUCTURES. 109

three characteristic types of brachia of all the higher brachiopods. as 
exemplified in Thecidea, Terebratulina, and Rhynchonella.

PTYCHOLOPHUS STAGE.

The simplest of the types of brachia just cited is developed out of 
the schizolophus by the additional lohation, or looping, of the primary 
lobes, making a structure which may be called the ptycholophus. 
Megathyris and Lacazella mediterranea both have 4 lobes (fig. 2d, h)-, 
Thecidea radiata has 6; T. ver- > 
micularis and Eudesella may- 
ale, 8; E. digitata, 10;. Ptero- 
phloios and Oldhamina, about 
20. Lobation in some (Theci 
dea) is produced by the forking 
or branching of the median sep 
tum; in others (Pterophloios)

Taxolophus.

Trocholophus.

Schizolophus.

Zugolophus.

Plectolophus.

the septum remains simple 
while the lateral borders of 
the lophophore are lobed.

ZUGOLOPHUS AND PLECTOLO 

PHUS STAGES.

All the higher Terebratu- 
lacea reach the final growth of 
the lophophore through an in 
termediate stage which from its 
form may be called the Zugolo- 
plius fig. 3d, i. Eucala^his 
and Platidia (?Tropidoleptus) 
are apparently adult represen 
tatives of this stage, while 
Kraussina and probably Bou- 
chardia are slightly more ad 
vanced by the growth of a short 
median, coiled arm, and lead to 
the next highest, or plectolo- 
phus, stage, in which there is a well-developed spiral arm with a 
fringe of cirri on each edge fig. 3e, j.

A long loop pointed in front like Rensselseria and Oentronella could 
not have supported a median arm, as the pallial cavity is thus fully 
occupied, and the development of the brachidium in the Terebratellidse 
shows that the central space between the branches of the loop is to 
accommodate such an organ. The same is doubtless true of Dielasma, 
which first has a Oentronella-like loop, and through the subsequent 
resorption of the anterior portion the ascending branches are formed

EIQ. 3. Stages of growth of the lophophore in the 
Terebratellidse and Terebratulida;. a, b, c, d, e, five 
stages in the development of the lophophore in the 
Tcrebratellidte. a-d, Terebratalia obsoleta, enl. (after 
Beecher 2). e, Magellania kerguelenensis, nat. size (after 
Davidson 7 ). f,g,h,i,j, development of lophophoro in 
the TorebratulidiB. /-i, early stages in Terebratulina 
teptentrionalis, enl. (after Morse "). j, adult Terebratu 
lina cancellata (after Davidsou 7).
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FIG. 4. Metamorphoses of the brachidiiuu iu Dielasma turgida, enl. 
(after Beecher and Schuchert).

and space allowed for the median arm fig. 4o-$. In a spire-bearing 
genus like Zygospira this is more obvious, for here the transverse pro 

cessor juguin is clear 
ly the result of the 
growth and resorp- 
tion of the centronel- 
liform loop to admit 
the spiralia.

The calcareous loop in Terebratulina and Liothyrina is only a posterior 
basal support, and does not repeat the outline of the cirrated margin of 
the lophophore, exclusive of the arm. Therefore it is impossible in 
these and closely allied genera to infer the stage of development of the 
lophophore from the loop alone. Dyscolia is an excellent example, since 
the loop is the same as in Terebratulina ;' 
but the lophophores are quite distinct in 
each, the former being of the trocholophus 
type and the latter belonging to the plec- 
tolophus.

SPIROLOPHUS STAGE.

Schizolophus.

Taxolophtis.

Trocholophus.
The last type to be noticed is the one in 

which there are two separate coiled arms, 
each with a row of cirri on one edge only  
tig. 5^, e. It embraces the greater part of 
the families of brachiopods in the orders 
Telotremata and Protremata, and includes 
all the living species in the orders Atre- 
mata and Neotremata.

In the early stages of development of 
the spiral lophophore there is an agreement 
with the early stages of the families already 
noticed, andthetaxolophus, trocholophus, 
and schizolophus stages may be deter 
mined fig. 5a, &, c. The separation and 
growth of the spiral arms seem to be due to 
the widening or expansion of the median
lobe Or tentacle, On each Side Of Which is Glottidia and a'dultln-achia'in Lingula
the formative tissue for new cirri. This «°d Hemithyris. a, 6 c, early etagos of

lophophoro of Glottidia auaebarti, enl.
is very apparent in the young Discinisca (after Brooks). d.aduitbrachiamLiu- 
described by Muller, 12 and the Glottidia grafter wood ward), e, aduitbracbia

,. iii Hemithyris psittacea, (after Haucock).

Spirolophus.

PIG. 5. Early stages of lophophore of

described by Brooks.5
The brachidiurn in Zygospira passes through a series of changes 

which have been described in detail elsewhere.4 These metamorphoses 
are of great assistance in understanding the development and com 
parative morphology of this feature in other groups of the Spiriferacea. 
The earliest stage observed (fig. 6a) has the form of a simple terebratu- 
loid loop, which, from its resemblance to Centronella, was called the
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centronelliform stage. Since approximately this form of brachidium 
is also characteristic of the yo>.mg of recent terebraluloids, it may be 
taken in Zygospira as indicative of the trocholophus stage of brachial 
development. With this as a starting point for .comparison, the further 
correlation of the succeeding stages is very simple.

The first resorption of the end of the loop in Zygospira produced a 
schizolophus condition, and further resorption carried the brachidium 
to a stage closely resembling Dielasina (fig. 6&). The dielasmatiform 
stage has already been explained as due to the requirements of space 
for the growth of the coiled brachia. Next, the initial calcification of 
the spiral arms resulted in the extension of the descending branches 
beyond the jugum (fig. 6c), and, lastly, complete calcification manifests 
the spirolophus structure and produced the characteristic brachidium 
of the Spiriferacea.

The Atrypidse and the Athyridre seem to stand to each other in the 
same relation as the Terebratel- 
lidai and Terebratulidse. In the 
first the descending branches are 
widely separated and follow the 
edges of the valves; in the sec 
ond the descending branches are 
close together. This difference 
in the Spiriferacea produces the 
converging cones of the Atryp- 
idse (fig. Gd) and the diverging 
cones of the Athyridse, Spirifer- 
iclse, Betziidoe (fig. 6e), etc.

It seems doubtful whether the 
fleshy portions of the brachia in 
the Meristellidre and Athyridae 
possessed additional characters 
expressing the complexity and elaboration reached by the jugal proc 
esses, even when the lamellae were duplicated, as in Koninckina and 
Kayseria.

From the above descriptions and illustrations it appears that the 
mode of growth of the cirrated lophophore, or brachia, is alike in the 
larval stages of all brachiopods. They first develop tentacles in pairs 
on each side of the median line in front of the mouth (taxolophus 
stage). New tentacles are continually added at the same points, until, 
by pushing back the older ones, they form a complete circle about the 
mouth (trocholophus stage), later becoming introverted in front (schizo 
lophus stage). From this common and simple structure all the higher 
types of brachial complication are developed through one of two 
methods: (1) The growing points of the lophophore, or iDoiuts at 
which new tentacles are fornied, remain in j uxtaposition j or (2) they 
separate. Complexity in the first is produced (a) by lobation, as in

FIG. 6. Metamorphoses of brachidium of Zygo 
spira and adult brachidium of Khynchospira. a, b', c, 
d, metamorphoses of braehidium of Zygospira recur- 
virostra, enl. (after Boecher and Schuchert). e, Bra 
chidium of Rhynchospira evax (after Beecher and 
Clarke).
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Megathyris, Eudesella, Pterophloios,Thecidea, etc. (ptycholophus type), 
and (ft) by looping (zugolophus) and the growth, of a median, unpaired 
coiled arm (plectolophus), as in Magellania, Terebratuliua, etc.; in the 
second (c) by the growth of two, separate, coiled extensions or arms, 
one on each side of the median line (spirolophus), as in Lingula, 
Crania, Discinisca, Ehynchonella, Lepttena, Davidsonia, Spirifer, Athy- 
ris, Atrypa, etc.

REFERENCES.

1. Beecher, C. E., 1893: Revision of the families of loop-bearing Brachiopoda. 
Trans. Conn. Acad., Vol. IX.

2. Beecher, C. E., 1893: The development of Terelratalia obsoleta Dall. Trans. 
Conn. Acad., Vol. IX.

3. Beecher, C. E., and J. M. Clarke, 1889: The development of some Silurian 
Brachiopoda. Mem. N. Y. State Museum, Vol. I, No. 1.

4. Beecher, C. E., and Charles Schuchert, 1893: Development of the brachial sup 
ports in Dielasina and Zygospira. Proc. Biological Soc. Washington, Vol. VIII.

5. Brooks,-W. K., 1879: The development of Lingula and the systematic position 
of the Brachiopoda. Johns Hopkins Univ., Chesapeake Zool. Lab.

6. Davidson, T., 1851-1885: A monograph of the British fossil Brachiopoda. Pal. Soc.
7. Davidson, T., 1886-1888: A monograph of recent Brachiopoda. Traus. Linn. 

Soc., London, Arol. IV.
8. Fischer P., and D.-P. CEhlert, 1892: Re*snltats des campagnes scientifiques 

accomplies sur son yacht par Albert lre, Prince Souverain de Monaco. Fs. Ill, 
Brachiopodes de 1'Atlantique Nord.

9. Hancock, A., 1858: On the organization of the Brachiopoda. Phil. Trans., 
Vol. CXLVIII.

10. Kovalevski, A. 0., 1874: Observations on the development of Brachiopoda. 
Proc. Imp. Soc. Amateur Naturalists, etc., held at the University of Moscow, llth 
year, Vol. XIV.

11. Morse, E. S., 1873: On the early stages of Terebratulina septentrionalis (Cou- 
thouy). Mem. Boston Soc. Nat. Hist., Vol. II.

12. Miiller, F., 1860: Beschreibung einer Brachiopodenlarve. Archiv Anat, 
Physiol., Jahrg. 1860.



CHAPTEB V.

CLASSIFICATION OF THE BBACHIOPODA.

HISTORICAL.

Fabius Columua, iu 1616, and Martin Lister, in 1678. were the first 
to describe brachiopods, calling them Conchce anomicv. Grundler, in 
1774, was, however, the first to give a good illustration of a brachiopod 
in Terebratulina caput-serpentis. In 1818 Lamarck recognized 5 genera,
including the operculate coral Calceola. Other genera were added by 
Sowerby, Dalman, and Defrance, from 1820 to 1830, and in the early 
forties about 1,500 species had been defined. In 1849 King recognized 
49 genera in 16 families, and Bronu, in 1862, knew nearly 2,000 species 
and 51 genera. At present there are probably no fewer than 6,000 
species known in 321 genera, grouped in 31 families, 9 superfarailes, 4 
orders, and 2 snperorders.

Since 1858 the class Brachiopoda has been divided by nearly all sys- 
tematists into two orders, based on the presence or absence of articu 
lating processes. These two divisions were recognized by Deshayes as 
early as 1835, but not until twenty-three years later were the names 
Lyopomata and Arthropomata given to them by Owen. These terms 
have been generally adopted by authors, though some prefer Inarticu- 
lata and Articulata of Huxley, or Bronn's Bcardines and Testicardines. 
Broun, in 1862, and King, in 1873, while retaining these divisions, con 
sidered the presence or absence of an anal opening more important 
than articulation, and accordingly proposed the terms Pleuropygiaand 
Apygia, and Treutenterata and Olistenterata, respectively. In many 
Paleozoic genera of Clistenterata it has been shown that an anal open 
ing was also present, and therefore the absence or presence of this 
organ is not of superordinal value. Beecher writes: l

The dorsal beaks of Amphigenia, Athyris, Cleiothyria, Atrypa, and Rhynchonella 
are usually notched or perforate. The perforation conies from the union of the crural 
plates above the floor of the beak leaving a passage through to the apex. A similar 
opening occurs between the cardinal processes in Strophomena, Stropheodonta, and 
allied genera, and the chilidiuramay also be furrowed, as inLeptcena rhomloidalis. This 
character is evidently in no way connected with the pedicle opening, but points to 
the existence, in the early articulate genera, of an anal opening dorsal to the axial 
line, as in the recent Crania. This dorsal foramen was described and figured by King

'Am. Jour. Sci., 3d series, Vol. XLIV, 1892, p. 147. See also King, A Monograph of the Permian 
Fossils of England, 1850; and OBhlert, JFischer's Manuel de Coiichyliologie, Appendice, 1887.
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in 1850, Hallciu 1860, and by several authors since, and has commonly been termed a 
visceral foramen. CEhlert suggests that it was probably occupied by the terminal 
portion of the intestine. The persistence of the foramen seems to indicate an anal 
opening.

Hall and Clarke state: 1

It has become evident, from a study of the hinge plate, that the so-called visceral 
foramen which perforates it, and which is often present in Athyris, Rensselreria, 
Cryptonella, etc., is a remnant of this aperture, the remainder of the median open 
ing having become filled by a testaceous secretion. There is every reason to believe 
that the visceral foramen was actually traversed by the lower alimentary canal, and 
if this were true, then the deep and narrow median chamber bounded by the crural 
plates must also have inclosed the terminal portion of the intestine.

In 1834 Von Buch also divided the class into two sections, founded on 
the mode of attachment. The first section contained all brachiopods 
fixed by a pedicle to foreign bodies, while the second was restricted to 
those forms in which there is no pedicle at maturity, the entire lower 
or ventral valve being cemented to other obje.cts, as in Crania. The 
first section was again divided into three groups, on the basis of the 
pedicle: (a) Pedicle emerging from between the valves/ as in Lingula; 
(&) ventral valve perforated for the protrusion of the pedicle; and (c) 
uncernented shells without a pedicle opening. The third group, how 
ever, is identical with &, since Leptsena, Productus, and Strophomena, 
genera referred to section c, do possess a pedicle opening. While this 
classification lacks a complete understanding of the features in question, 
it is remarkable that Von Buch nearly sixty years ago, and Deslong- 
champs twenty-eight years later, recognized some of the principles upon 
which the classification of the Brachiopoda is now established, viz, the 
nature of the pedicle opening.

Up to 1846 the general external features of brachiopods served the 
majority of authors as the essential basis for generic differentiation. 
In that year, however, King pointed out that more fundamental and
constant characters exist in the interior of the shell, a fact which soon 
came to be generally recognized, mainly through the voluminous 
writings of Thomas Davidson.

In 1848 Gray, probably stimulated by King's paper, divided the 
Brachiopoda into two subclasses, Ancylopocla and Helictopoda. 
These divisions rest entirely on the basis of the structure and the pres 
ence or absence of calcareous supports. The Ancylopoda are distin 
guished in having the "oral arms recurved and affixed to fixed 
appendages on the disk of the ventral [dorsal] valve," while in Helic 
topoda "they are regularly spirally twisted when at rest." The 
brachia, however, in all recent species, are recurved and more or less 
spirally enrolled, except in some gerontic forms of loop-bearing, genera, 
as Cistella and Gwynia. Therefore Helictopoda, as far as the brachial 
structure is concerned, will also include the Ancylopoda. In fact, 
to the former Gray referred only the terebratuloids, if Thecidia is

1 Palaeontology of Now York, Vol. VIII, Part II, 1895, p. 334.
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excluded, while the Ancylopoda contained all other brachiopods, both 
articulate and inarticulate forms. These subclasses are further 
divided, on the basis of the brachia, into four orders: Ancylobrachia, 
Cryptobrachia, Sclerobrachia, and Sarcicobrachia. Of these the first 
only has value as*a superfainily, since it includes the "loop-bearing" 
genera, or Terebratulacea. The other orders have so heterogeneous an 
assemblage of forms as to be of no permanent value.

Beyond the introduction of new families, no further attempt was 
made by writers to divide the Brachiopoda into other orders than 
Lyopomata and Arthropomata until 1883, when Waagen published his 
great work on the fossils of this class from the Salt Kauge group of 
India. He found it "absolutely necessary" to further divide the 
Lyopomata and Arthropomata into seven suborders. The basis for 
these suborders has no underlying principle of general application, yet 
the majority of the divisions are of permanent value, for each contains 
an assemblage of characters not to be found in any of the others. 
Waagen's genealogy of the Arthropomata, with Orthis as the proto 
type, falls at once to the ground, since the comprehensive studies of 
the genus Orthis by Hall and Clarke have shown that it is questionable 
u whether any of these primordial forms can be included under Orthis 
according to the strict definition of the term or even under any of the 
subdivisions" 1 proposed by them. There are, however, a few species 
in the Upper Cambrian which seem to agree with such dalraanellas as 
0. subcequata, but these originated long after many undoubted Pro- 
tremata and Telotreinata had lived in* the Lower and Middle Cambrian. 
Lingula, on the other hand, was usually regarded as the prototype of 
all brachiopods, but this is also impossible, since a number of inarticu 
late genera flourished for ages before Lingula was developed.

PRINCIPLES OF CLASSIFICATION.

No classification can be natural and permanent unless based on the 
history of the class (chronogenesis) and the ontogeny of the individ 
ual. However, as long as the structure of the early Paleozoic genera 
of Brachiopocla remained practically unknown and the ontogeny 
untouched, nothing of a permanent nature could be attempted. In the 
recent volumes by Hall and Clarke many of these "early genera are 
clearly defined, so that their structures and geologic sequence are now 
far more accurately known. The ontogenetic study of Paleozoic species 
was initiated in 1891 by Beecher and Clarke, and was continued by 
Beecher and Schuchert. These results, combined with those derived 
from the development of some recent species, and published by Kova- 
levsky, Morse, Shipley, Brooks, Beecher, and others, confirm the con 
clusions reached through chronogenesis. Moreover, the application by 
Beecher of the law of morphogenesis, as defined by Hyatt, and the

1 Palaeontology of New York, Vol. VIII, Part I, 1892, p. 218.
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recognition and establishment of certain primary characters have 
resulted in the discovery of a fundamental structure of general appli 
cation for the classification of these organisms. It has for its. basis 
the nature of the pedicle opening and the stages of shell growth. On 
these characters Beecher has divided the class into four orders the 
Atremata, Neotremata, Protrernata, and Telotremata. 1

Hall and Clarke 2 reject Beecher's ordinal terms Atremata and ISTeo- 
tremata for the subordinal names Mesokaulia and Daikaulia of Waagen, 
on the ground of priority, and because the latter terms are u an admira- 
able expression of the significance of the pedicle passage." If some of 
Waagen's subordinal terms are elevated to ordinal rank and amended 
by Hall and Clarke, then these terms are no longer Waagen's, but 
should be credited to Hall and Clarke. Such being the case, the law 
of priority demands the retention of Beecher's terms, as they do not 
conflict with those of Waagen but with the secondary definition and 
rank accorded them by Hall and Clarke.

On the other hand, Dall claims 3 that a names of higher rank than gen 
era are not subject to the rule of strict priority, on accountof the mutabil 
ity of their limits." Again, if Waageu's subordinal terms (and there 
are seven of them) are to be elevated to ordinal rank i. e., if the 
characters upon which they are established are ordinal characters  
then all should be elevated alike in rank. Besides the two mentioned 
above, Hall and Clarke accept also Gasteropegmata andHelicopegmata. 
The latter, however, they retain as suborders, and would do likewise 
with Kampylopegmata if Gray's1 term Ancylobrachia of earlier date 
did not cover the same group of brachiopods; while Gasteropegmata, 
having certainly no greater value than a superfamily, is elevated to an 
order. Again, they accept Beecher's Protremata, when Waageu's sub 
order Aphaneropegtnata could as well be raised to ordinal rank and 
adapted so as to include the former, since Waagen based the latter 
upon families having the diagnostic character of the Protremata, 
namely, the well-developed deltidium. However, a far more important 
reason why Waagen's terms should not be elevated to ordinal rank 
and made to displace Beecher's names is that the latter clearly under 
stood the value of the different ordinal characters and defined them 
excellently, which definitions are accepted by Hall and Clarke. He 
pointed out the most primitive shelled condition in the protegulum, and 
found this first shell-growth stage in all the important families in the 
class. He observed that not the mere pedicle slit of the Daikaulia is 
the ordinal character for ISTeotremata, but the way in which growth pro 
ceeds to form this derived pedicle slit from the open pedicle notch of 
primitive forms. He was the first to interpret the true morphologic

development of the Brachipoda, Part I, Am. Jour. Sci., 3jl series, Vol. XLI, 1891; Part II, ibid., 
Vol. XLIV, 1892.

2 Palaeontology of New York, Vol. VIII, Part II, summary, 1895. 
8 Trans. Wagner Free Institute of Science, Phila., Vol. Ill, Part III, 1895, p. 565, Rule XII.
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meaning of the deltidium and deltidial plates, and subsequently, from 
the works of others, chiefly Kovalevsky, was able to demonstrate the 
great morphologic significance of the deltidium. Without any injus 
tice to the monumental work of Waagen and there is no more careful 
work on the Brachiopoda it can safely be asked, Were Waagen's 
suborders based on a fundamental morphologic character of general 
importance throughout or on ontogeny 1? Mespkaulia and Daikaulia 
are the only two of the seven suborders having, as now understood, 
the required ordinal characters, and these divisions were established 
by Waagen on the form, general expression, and the position of the 
pedicle, and not on the morphologic development of the pedicle open 
ing. Four of the other five suborders are based on superfamily and 
the fifth on family characters. Five of Waagen's seven suborders, 
therefore, are here retained as superfamilies, and practically in the 
sense of their author.

Since orders are established on the nature of the pedicle opening, 
persistent internal characters of the shell are, as a rule, used for 
superfamily purposes. Such are the absence or presence of a spon- 
dyliuin (Strophomenacea and Pentarneracea, respectively); the absence 
or presence of calcareous brachial supports, and their nature (crura 
only in the Ehyuchonellacea, loop in the Terebratulacea, and spirals in 
the Spiriferacea).

Families within the superfamilies are based upon a combination of 
external and internal generic characters common to many genera, or 
even to one genus. Such characters are: Outer form; nature and posi 
tion of muscles (Obolidre, Lingulidffi, etc.); internal plates (Triinerell- 
ida3, Lingulasmatidte, Pentanieridre); peculiarities of the cardinal 
process (Orthidse, Strophomeuidae); imperfection or perfection or per 
sistent peculiarities of ordinal and superfamily characters (Orthidse, 
Trematidse, Discinid*, Siphonotretidse, etc.); simplicity or complexity 
of the jugum (Hindellinae, Diplospirinse, etc.); and occasionally the 
nature of the shell structure (Khyuchospirinse). When families are 
large it is not rare to find groups of genera having a common origin 
which have characters in common but not differentiated sufficiently 
to introduce new characters of family importance. In such cases it 
is advisable to divide the family into subfamilies, which facilitates 
systematic review and discussion. Such is the case in the large fam 
ilies Strox)homenidoe, Terebratulidss, Terebratellidas, Spiriferidaj, and 
Atbyridse.

No division, however, has any value unless the group contains forms 
of but one phylum. A phylum, or line of descent, can not originate 
twice. It happens, however, that the same or nearly the same combi 
nation of mature characters is developed along different phyla. When 
this occurs the ontogeny will show it. It is therefore not correct to 
group these different stocks as belonging to one family. For instance,
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the Trimerellidaj and Liugulasmatidae have family structures in com 
mon and were referred to the same family. Ontogeny and chronogene- 
sis, however, show that the former family originated directly in the 
Obolidse, while the latter was not evolved from the linguloid phylum 
until the Obolidie had given origin to the Lingulellidae and the Lingu- 
lidre. Again, the family Terebratellid*, probably during early Mesozpic 
times, divided, one stock drifting into boreal and another into austral 
regions. These two stocks agree in the earliest shelled condition and 
at maturity, but between these two stages of growth the austral group 
(MagellaniniB) passes through a series of loop metamorphoses different 
from that through which the boreal group (Dallinae) passes. Therefore 
it is unnatural to include both in one subfamily, as was formerly done. 

It was by the application of the above-mentioned principles that the 
writer, in 1893, arranged all brachiopod genera under the four orders 
instituted by Beecher. Since then this subject has received consider 
able attention, and the many Cambrian brachiopods brought together 
by Walcott have been examined as to their generic structures. These 
studies have led to some changes in the classification which follows, 
the most important being that the order Telotremata could not have 
originated in the Pentameriidae, since no Pentameracea are known in 
the Cambrian until long after that order had representation. The 
divisions Lyopomata and Arthropomata, introduced by Deshayes and 
Owen, have been abandoned for reasons given in previous pages.

CLASSIFICATION AND SYNONYMY. 1

Class BRACHIOPODA Cuvier, 1802; Duine'ril, 1

Spirobranchiophora Gray, 1821; Palliobranchiata Blainville, 1824; Branchiopoda 
Risso, 1826 (not Latreille); Brachiopodido) Broderip, 1839; Branchionopoda Agassiz, 
1847; Brachionocephala Bronn, 1862; SpirobranchiaBronu, 1862; Brauchionobranchia 
Paetel, 1875.

Bivalved Molluscoidea with inequivalved, equilateral shells attached 
to extraneous objects by a posterior prolongation of the body, or pedi 
cle, (1) throughout, (2) during a portion of life, or (3) cemented ventrally. 
Valves ventral and dorsal. In composition, phosphatic or calcareous, 
or both. Animal consisting of two pallial membranes intimately re 
lated to the shell. Within the mantle cavity at the sides of the mouth 
are inserted the two, more or less long, oral, usually spirally enrolled, 
cirrated brachia, which are variously modified, and are supported in 
the two terminal superfamilies by an internal calcareous skeleton, or 
brachidiurn, attached to the dorsal valve. Anus present or absent. 
Central nervous system consisting of an oesophageal ring, with weakly

1 All names in small type and indented are synonyms of the term in larger type imruedlately pre 
ceding.
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developed brain and infraoesopliageal ganglionic swellings. Blood- 
vascular system probably present, with the sinuses developed into vas 
cular dilatations at the back of the stomach and elsewhere. Sexes 
separate. Exclusively inhabitants of the sea. The class is present 
in the Lower Cambrian, attained maximum development in the Silu 
rian and Devonian, and is represented by about 140 living species. 
During this time, probably upward of 6,000 fossil and recent species 
have been developed, and these are distributed in 328 genera, grouped 
in 31 families, 10 superfamilies, and 4 orders.

Order ATREMATA Beecher, 1891. 1

Mesokaulia, or Lingulacea (partim) Waagen, 1885.

Inarticulate Brachiopoda with the pedicle emerging freely between 
the two valves, the opening being more or less shared by both. Growth 
taking place mainly around the anterior and lateral margins, never 
inclosing or surrounding the pedicle. Aperture unmodified. Prodel- 
tidiuin attached to dorsal valve.

Superfaniily OBOLACEA Schuchert, 1896. 2

Bounded or semicircular and more or less lens-shaped, thick-shelled, 
primitive Atremata, fixed by a short pedicle throughout life to extra 
neous objects.

I. 3 Family PATER1N1D.E Schuchert, 1893 (emend.).4

Obolacea with the dorsal valve semicircular and the ventral sub- 
circular in outline. Posterior region more or less closed by cardinal 
areas.
Iphidea Billings, 1872.

Paterina Beecher, 1891.

Volborthia von Holler, 1873.

2. Family OBOLID2E King, 1846. 

Obolime Gill, 1871.

Thick-shelled Obolacea of nearly circular or ovoid outline, biconvex, 
usually smooth, with rudimentary cardinal areas traversed by shallow

1 Since in this classification no superordiual terms are for the present adopted, it will bo well to give 
hero all such terms used by authors and others which are of lower rank and not readily referred as 
synonyms to thoir proper places:

Anoylobrachia Ancylopoda, Helictopoda, Sarcicobrachia Gray, 1848; Lyopomata and Arthropo- 
mata Owen, 1858; Pleuropygia, Sarcicobranchiona, Sclerobranchiona Bronn, 1862; Articulata and 
Inarticulata Huxley, 1864; Clistenterata and Tretenterata King, 1873.

2 Text book of Paleontology, by Zittel and Eastman, 1896, p. 805. Also see page 78 of this bulletin.
3 The numbers and letters before a family or subfamily term indicate tho phylotic relations which 

these have to one another within a euperfamily. Tho phylogeny of tho families, however, is more 
clearly represented in the diagram on PI. I, facing p. 134.

1 Recent discoveries have shown that.Iphidea has no pedicle opening, and should include forms 
referred to Pateriua. Therefore this family is of doubtful value, and is provisionally retained for the 
reception of genera more primitive in structure than those of the Obolidte.
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pedicle grooves. Muscular scars distinct, consisting of two pairs of 
adductors and three of sliders, or adjusters.

Acritis Volborth, 1869. 
Schmidtia Volborth, 1869 (not Bals-

Oriv., 1863).
Thysanotos Mickwitz, 1896. 
Leptembolon Mickwitz, 1896.

Obolella Billings, 1861.
Dicellomus Hall, 1871. 

Elkania Ford, 1886. 
Billingsia Ford, 1886.

Neobolus Waagen, 1885. 
Botsfordia Matthew, 1893. 
?Spondylobolus McCoy, 1852. 
Obolus Eichwald, 1829.

Uugula Pander, 1830. 
Ungulites Bronn, 1848. 
Aulontreta Kntorga, 1848. 
Euobolus Mickwitz, 1896.

3. Family TEIMEBELLID^E Davidson and King, 1874.

Large, thick-shelled, inequivalved Obolacea, with the ventral cardi 
nal area usually very prominent, triangular, and transversely striated. 
Adjusters and anterior adductor muscles elevated upon solid or deeply 
excavated platforms, or spoudylia.

Monomorella Billings, 1871. 
Trimerella Billings, 1862.

Gotlandia D'all, 1870.

Rhinobolus Hall, 1874.

f Lakmina CEhlert, 1887.
Davidsonella Waagen, 1885 (not Mu- 

nier-Chalmas, 1880).

Lingulobolus Matthew, 1896. 
Sphserobolus Matthew, 1896. 
Dinobolus Hall, 1871.

Conradia Hall, MS., 1862. 
Obolellina Billings, 1871. 
Uugulites Quenstedt, 1871(not Bronn, 

1848).

Superfamily LINGULACEA Waagen, 1885 (restricted). 1

Elongate, thin-shelled, burrowing, derived Atreinata, with a more or 
less long, worm-like, tubular, flexible pedicle.

1. Family LING TILE LLID.E Schuchert, 1893.

Spatulate, inequivalved Lingulacea, structurally intermediate between 
the Obolidse and Liugulidse.

Lingulella Salter, 1866. ^Paterula Barrande, 1879.
Lingulepis Hall, 1863. Cyclus Barrande, 1879.

Leptobolus Hall, 1871. mickwitzia Schmidt, 1888.

'Waagcn's term Mesolcaulia, or Lingulacea, is based upon the families Obolida), Trimerellida), anil 
Lingulidre. Since this term has value, and to avoid proposing another, Lingulacea is hore restricted 
to the latter family and two others recently proposed. Waagen in using this term gave a dual series; 
the second one is here adopted to conform in euphony with other superfamily terms.
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2. Family LINGULID^E Gray, 1840. 

Lingulidui Gill, 1871.

Attenuate, subquadrate or spatulate, almost equivalved Lingulacea, 
derived through Lingulellidne, with a more or less long, tubular, flexible 
pedicle. Muscles highly differentiated and consisting of six pairs, two 
of adductors, and four of sliders, or adjusters.

Lingula Bruguiere, 1792.
Pkaretra Bolton, 1798. 
Lingularius Dumdril, 1806.

Glossina Phillips, 1848.

Dignomia Hall, 1871. 
Glottidia Dall, 1870. 
Barroisella Hall and Clarke, 1892. 
Tomasina Hall and Clarke, 1892!

3. Family LINGULASMATID^ Winchell and Schuchert, 1893. 

Platform-bearing Lingulacea derived through. Lingulidse.

Liugulqps Hall, 1871. Lingulasma Ulrich, 1889.
Lingulelasma Miller, 1889.

Order TELOTREMATA Beecher, 1891.

Sclerobrachia Gray, 1848; Kampylopegmata (partial) Waagen, 1883; Peginatobran- 
chiata (partim) Neumayr, 1883.

Articulate Brachiopoda, with the pedicle opening shared by both 
valves in nepionic and early neauic stages, usually confined to one 
valve in later stages, and becoming more or less modified by deltidial 
plates in ephebic stages. Brachia supported by calcareous crura, 
loops, or spiralia. Prodeltidium absent.

Superfainily RHYNCHONELLACEA Schuchert, 1896.'

Rostracea Schuchert, 1893; Ancistropegiuata (partim) Zittel, 1895.

Rostrate, primitive Telotremata, with or without crura.

1. Family PROTOEHYNOHIDJ3 Schuchert, 1896. 1 

Primitive Ehynchonellacea, without deltidial plates or crura. 

Protorhyncha Hall and Clarke, 1893.

2. Family RHYNCHONELLIDM Gray, 1848.

HypotliyritUu (partim) King, 1850; Ehynchonellime Gill, 1871; Waagen, 1883. 

Khynchouellacea with more or less long crura.

1 Text-book of Paleontology, by Zittel and Eastman, 1896, p. 323.
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Orthorhynckula Hall aud Clarke,
1893. 

Ehyncliotrema Hall, 1860.
Stenochisma Conrad, 1839; Hall, 1867.

Bhynchotreta Hall, 1879. 
Oamarotcecliia Hall aud Clarke, 

1893. 
Pletkorliynchns Hall and Clarke,

1893.
Leiorhynchus Hall, 1860. 
Wilsonia Kayser, 1871. 

Uucinulina Bayle, 1878.
Unciiiulus Bayle, 1878. 
Hypothyris Kiiig, 1846 (not Phil 

lips, 1841).
Pugnax Hall and Clarke, 1893. 
Eatonia Hall, 1857. 
Cyclorhina Hall and Clarke, 1893. 
B-hychopora King, 1856.

Rhynchoporiua (Ehlert, 1887.

Terebratuloidea Waageu, 1883. 
Khyuchonella Fisher deWaldheiin, 

1809.
 Oxyrhyuchns Llkwyd, 1699 (not Aris 

totle).
Rhyngonella Bronu, 1849. 
Bicornes Queustedt, 1851. 
Rhynchonellopsis Bose, 1894.

Halorella Bittner, 1890. 
Austriella Bittner, 1890. 
Korella Bittner, 1890. 
Peregrinella (Ehlert, 1887. 
Rhynchonellina Genirnelaro, 1871. 
Dimerella Zittel, 1870. 
Acanthothyris d'Orbiguy, 1850. 
Hemithyris d'Orbigny, 1847. 
Frieleia Dall, 1895. 
Cryptopora Jeffreys, 1869.

Atretia Jeffreys, 1876.
Neatretia OEhlert, 1891.

Superfamily TEREBEATULACEA Waagen, 1883 (restricted). 1

Ancylopoda, Cryptobrachia, and Ancylobrachia (partial) Gray, 1848; Kampylopeg- 
m.'ita Waagen, 1883; Ancylopegmata Zittel, 1895.

Derived Telotreinata with the brachia supported by calcareous, 
primitive, or metamorphosed loops.

Section A. TEREBRATULA.

Terebratulacea with the loops unsupported by a median dorsal 
septum at any stage of growth. Brachial cirri directed outward in 
larval stages.

1. Family CENTKONELLIDJ3 Hall and Chirke, 1895.2

Centronellinie Waagen, 1882; Beecher, 1893; Eensselairidic Hall and Clurke, 1895.

Terebratulas with the loop developing direct aud composed of two 
descending lamella?, uniting in the median line and forming a broad, 
arched plate.

1 Terebratulacea Waagen is used here in preference to Ancylobracliia Gray, iu violation of the law 
of priority, for tho sake of euphony.

2 Since Beecher's "Revision of the families of loop-bearing Brachiopoda" (Trans. Conn. Acad., 
Vol. IX, 1893), it has been shown by Beecher and Schuchert (Proe. Biol. Soc. Washington, Vol. VIEl, 
1893) that the loop in tho family Terebratulida), as limited in tho former paper, does in part pass 
through a short series of metamorphoses. This necessitates tho removal of Centronellinae from the 
family Terebratulidie, since its loops remain essentially without change throughout growth.
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Benssekeria Hall, 1859. 
Beach.ia Hall and Olarke, 1893. 
Newberria Hall, 1891.

Rensselandia Hall, 1867. 
Oriskania Hall and Clarke, 1893. 
Trigeria (Bayle, 18751) Hall and

Clarke, 1893.
f Scapldoccelia Whitfield, 1891. 
Gentronella Billings, 1859.

Cryptonella Hall, 1863 (not 1861 and 
1867).

Cliascothyris Holzapfel, 1895. 
Selenella Hall and Clarke, 1893. 
Bomiugerina Hall and Clarke,

1893.
Juvavella Bittner, 1888. 
Juvavellina Bittner, 1896. 
Nucleatula (Zngmayer) Bittner,

1890.
Dinarella Bittner, 1892. 
fLissopleura Whitfield, 1896.

2. Family TEBEBBATTJLIDJ3 Gray, 1840.

Terebratulas developing originally a Centronella-like loop, and thence 
by a short series of metamorphoses resulting at maturity in a free loop
of varying form.

Subfamily STRiNGOCEPHALlNJi! Call, 1870. 

Stringocephalidie King, 1850; Davidson, 1853.

Terebratnlido? with a "long loop, following the margin of the dorsal 
valve, not recurved in front. Probably no median coiled arm" 
(Beecher). 1

Stringocephalus Defrance. 1827.

2a. Subfamily MEGALANTEEINJE Waagen, 1882. 

Terebratulidce with a long loop having ascending branches.

Megalauteris (Ehlert, 1887.
Megautcris Sness, 1855. 

fCryptacanthia White and St. 
John, 1868.

Cryptonella Hall (186H), 1867. 
Harttina Hall and Olarke, 1893.

2aa . Subfamily TEBBBRATULINJE Ball, 1870.

Terebratulidae with a short loop. "A median unpaired coiled arm 
exists in recent genera" (Beecher).

Eunella Hall and Clarke, 1893. 
CrantBna Hall and Clarke, 1893. 
Dielasfna King, 1859.

Epithyris King, 1850 (not Phillips,
1841). 

Seminula McCoy, 1855 (not 1844).

Dielasmina Waagen, 1882. 
Notothyris Waagen, 1882. 
Zugineyeria Waagen, 1882. 
Dictyothyris Douvill6, 1880. 
Glossothyris Douville", 1880. 
-Pygope Link, 1830.

'The ontogenetic history of Stringocephalus is not known. Its mature loop, however, is HO 
different from that of the Centronellidro that it appears probable that this appendage passed through 
a short series of changes, and therefore the reference of this subfamily to the Torebrattilidie.



124 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BULL. 87.

Beecheria Hall and Clarke, 1893. 
Hemiptychina Waagen, 1882. 
Bhaetina Waagen, 1882. 
Terebratula Klein, 1753.

Terebratula Llhwyd, 1699.
Sacculus Llhwyd, 1699.
Lampas Meuscheu, 1787.
Terebratnlarins Dumdril, 1806.
Nucleata Queustedt, 1871.
Musculus Quenstedt, 1871 (not Klein, 

1753).
Diphyites Schroter, 1799.
Pngites cle Hann, 1833.
Antinomia Catullo, 1850.

Propygope Bittner, 1890. 
Liothyrina OBhlert, 1887.

Epitliyris Deslongchamps, 1862 (not
King, 1848). 

Gryphus Megerle, 1811 (not Brisson,
1760). 

Liothyris Donville, 1880 (not Conrad,
1875).

Terebratulina d'C'rbigny, 1847. 
HDisculiua Deslongchamps, 1884.

2ab. Subfamily DISCOLIINJE Beecher, 1893.

Discoliidte Fischer and CEulert, 1892.

TerebratulidaB with the "loop short and continuous with the cirrated 
edge of the lophophore. No coiled median arm" (Beecher).

Discolia Fischer and OBhlert, 1890. 
Eucalathis Fischer and CEhlert, 

1890.

?Agulhasia King, 1871.

Section B. TERKBEATELLA.

Terebratulacea with the loop supported by a median dorsal septum 
throughout life, or only in the younger stages. Brachial cirri directed 
inward during larval stages, This section has two phyla having a com 
mon origin now geographically separated in two provinces, one austral, 
the other boreal.

1. Family TEREBEATELLID^ King, 1850 (emend Beecher, 1893).

Waldheimidfe Douvill^, 1880; Waldheimiiu;e Waagen, 1882.

Terebratulacea with the "loop in the higher genera composed of two 
primary and two secondary lamellae, passing through a series of distinct 
metamorphoses while attached to a dorsal septum" (Beecher).

1. Subfamily .TEOPIDOLEPTIINJE Schuchert, 1896.'

Terebratellidai with the loop consisting of two slender descending 
branches, uniting with a high, vertical septum. Apparently the 
ancestral stock for the Terebratellidfe.

Tropidoleptus Hall, 1859.

1 Text-book of Paleontology, by Zittel runl Eastman, 1896, p. 330.
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la. Subfamily MEGATHYEINJE Ball, 1870 (emend Beecher, 1893).

ArgiopidiB King, 1850; Megatkyrida) OZblert, 1887; Argiopida) Davidson, 1884; Argi-
opime Davidson, 1887.

Terebratellidai in which the "loop is composed of descending brandies 
only, passing in the highest genus through stages correlative with 
Gwynia, Cistella, and Megathyris. The lower genera do not complete 
the series" (Beecher). -The original stock for the two following sub 
families:

Megathyris d'Orbigny, 1847.
Argiope Deslongchamps, 1842 (not 

Savigny and Audouiu, 1827).
Zellania Moore, 1854.

Gwynia King, 1859. 
Cistella Gray, 1850.

laa. Subfamily DALLINA Beecher, 1893.'

PlaticlimtB Ball, 1870.

Terebratellidse with the " loop composed of descending and ascend 
ing lamellae, passing in the highest genera through metamorphoses 
comparable to the adult structure of Platidia, Ismeuia, Muhlfeldtia, 
Terebratalia, and Dallina. The lower genera, therefore, do not pro 
gress to the final stages" (Beecher). Eecent genera restricted to 
boreal seas.

Dallina Beecher, 1893. 
Macandrevia King, 1859. 
Terebratalia Beecher, 1893. 
Lacqueus Dall, 1870.

Freiiula Dall, 1871. 
Frenuliua Dall, 1895. 
Miihlfeldtia Bayle, 1880.

Megerlia King, 1850 (not Kobiueau
Desvoidy, 1830). 

Platidia Costa, 1852.
Morrisia Davidsou, 1852. 

Ismenia King, 1850 (not Dall,
1871). 

Kiugena Davidson, 1852.
Kingia Schoenbach, 1867.

Trigonosemus Koenig, 1825.
Fissurirostra d'Orbigny, 1847.
Fissirostra d'Orbigny, 1847.
Deltbyridea King, 1850. 

Lyra Cumberland, 1816.
Terebrirostra d'Orbigny, 1847.

Eudesia King, 1850.
Orthotoma Quenstedt, 1871. 
Trigonella Quenstcdt, 1871. 
Flabellothyris Deslongchamps, 1884.

Zeilleria Bayle, 1878. 
Fimbriothyris Deslongchamps,

1884. 
Microthyris Deslongchamps, 1884.

Oruithella Deslongcharaps, 1884. 
Aulacothyris Douvill6,1880. 
Camerothyris Bittner, 1890. 
Epicyrta Deslongchamps, 1884. 
Cincta Quenstedt, 1871. 
Antiptychina Zittel, 1883. 
Plesiothyris Douville", 1880. 
HHynniphoria Suess, 1858. 
Wruratula Bittner, 1890. 
?Orthoidea Friren, 1875.

1 Since many of the fossil genera here referred to this family have not been studied in the light of 
Beecher's and OEhlert's recent researches, it is not known that all belong to this boreal stock.
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lab. Subfamily MAGELLANIN^E Beecher, 1893.

Waldheimidae (partial) Danville", 1880: Terebratellime and Magasinrc Davidson, 
1887; Magasidte (partiiu) d'Orbigny, 1847; King, 1850; RhyucboricUo (partim) 
King, 1850; Miihlfeldtiuto CEhlert, 1887; Kraussininio Ball, 1870; Kranssidie 
Davidson, 1870.

Terebratellidte with the "loop composed of descending and asceud- 
iug branches, passing in the higher genera through metamorphoses 
comparable to the adult structure of Boucbardia, Magas, Magasella, 
Terebratella, and Magellauia. The lower genera become adult before 
reaching the terminal stages" (Beecher). Eecent genera are restricted 
to austral seas.

Magellania Bayle, 1880.
Waldheimia King, 1850 (not Brulle,

1846). 
Neothyris Douvillc", 1880.

Terebratella d'Orbigny 1847.
Delthyris Menke, 1830 (not Dalman, 

1828).
Ismenia King, 1850 (not Dall, 1870).
Waltonia Davidsou, 1850. 

Magasella Dall, 1870. 
Ehynchoriua CEhlert, 1887.

Magas Sowerby, 1816. 
Megerlina Deslongchamps, 1884. 
Bouchardia Davidson, 1849.

Pachyrhynchus King, 1850.
Kraiissina Davidson. 1859.

Kraussia Davidsou, 1852 (not Dana,
1852).

Coenothyris Douville, 1880. 
Mannia Dewalque, 1874. 

. ? Ehynchora Dalman, 1828.

Superfainily SPIRIFERACEA Waagen, 1883.

Helicopegmata Waagen, 1883.

Telotremata with the adult brachia supported by calcareous spiral 
lamella; or spiralia.

1. Family ATEYPID^E Gill, 1871. 

Atrypidae Dall, 1877.

Spiriferacea with the crura directly continuous with the primary 
lamella, which diverge widely and have the spiral cones between them. 
Jugum simple, complete or incomplete.

la. Subfamily ZYGOSPIRIN^ Waagen, 1883.
Aunzygidre Davidson, 1884; ZygospiridiB Hall and Clarke, 1895.

Atrypidte with a simple jugum either posteriorly or anteriorly 
directed. Spiralia with their apices toward the median dorsal region.

Zygospira Hall, 1862.
Stenocisraa Hall, 1864 (not Conrad,

1839; Hall, 1867). 
Anazyga Davidsou, 1882. 
Orthonomsea Hall, 1858. 
Halliua Winchell and Schuchert,

1892. 
Protozyga Hall and Clarke, 1893.

Catazyga Hall and Clarke, 1893. 
Atrypina Hall and Clarke, 1893. 
Glassia Davidson, 1882. 
?ClmtonellaHall and Clarke, 1893.
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Subfamily DAYIN^E Waagen, 18S3.

Atrypidaj with the jugum drawn out posteriorly into a simple short 
process. Spiralia laterally directed. .

Dayia Davidson, 1882.

laa. Subfamily ATRYPiNyE Waagen, 1883.

Atrypidte with the jugum situated extremely posterior, complete in 
young stages, but at maturity discontinuous. Spiralia dorso-raedially 
directed.
Atrypa Dalman, 1828.

Cleiothyria Phillips, 1841 (not King,
Gruenewaldtia Tschernyschew,

1885. 
187i <?KarpinskyaTschernyschew,1885.

2. Family SPIEIFBKIDJ3 King, 1846 (emend Davidson). 

Martiniinro and Reticulariiniu Waagen, 1883; Spiriferinid:i3 Davidsou, 1884. 

Spiriferacea with the crura directly continuous with the bases of the 
primary lamellae, which are situated between the laterally directed 
Spiralia. Jugum simple, complete or incomplete.

2a. Subfamily STJESSIINJE Waagen, 1883.

Spiriferidse with the jugum continuous and more or less V-shaped. 
Shell structure punctate.
Cyrtiua Davidson, 1858. 
Theocyrtella Bittner, 1892.

Spiriferina d'Orbigny, 1847. 
Suessia Deslongchamps, 1854.

Cyrtotheca Bittner, 1890 (not Salter).

Subfamily UNCITIN^E Waagen, 1883.

SpiriferidiTe ("?) with the jugum as in Suessiinse. Just within the 
posterior margin of the dorsal valve are pouch-like plates. Deltidial 
plates united, deeply concave.. Subfamily anomalous.

Uncites Defrauce, 1825. | ?Uncinella Waagen, 1883. 

2b. Subfamily TRIGONOTRETIN^E Schuchert, 1893.

Deltkyrime (partim) Waagen, 1883.

Spiriferidre with the jugum at maturity discontinuous, represented 
by two short jngal processes, one attached to each primary lamella.

f Cyclospira Hall and Clarke, 1893. 
Spirifer Sowerby, 1815.

Choristites Fislicr do Waldheim, 1825. 
Trigonotreta Koenig, 1825; Meek aud 

Hayden, 1864.
Spiriferns Blaiuville, 1827. ir 4- ^  r\ r.* /n- IQTI0 . . f r n r. o i 1Qo- Mentzeha Quenstedt, 1871.Spinfera J. de C. Sowerby, 183o. '
Brachythyris McCoy, 1844. 
Fusella McCoy, 1844. 
Hysterolithns Quenstedt, 1871. 

Cyrtia Dalmnn, 1828.

Syringothyris Winchell, 1863. 
Spirifer Meek and Hayden, 1864.

Delthyris Dalman, 1828. 
Martiuia McCoy, 1844. 
Martiniopsis Waagen; 1883.

Amboco3lia Hall, 1860. 
Eeticularia McCoy, 1844. 
Yerneuilia Hall and Clarke, 1893. 
? Metaplasia Hall and Clarke, 1893.
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3. Family ATHYRID.ZE Phillips, 1841. 

NucleospiridfB Davidson, 1882; Koninckinidse Davidson, 1853.

Spiriferacea with the bases of the primary lamellae situated between 
the spiralia, and sharply recurved dorsally at their junction with the 
crnrrv. Spiralia more or less laterally directed. Jugum complete, 
V-shaped, with the rapex drawn out into a simple, bifurcated, or other 
wise modified process.

3a. Subfamily BHYNCHOSPIRIN^E Schuchert, 1894.
RetziiniB Waagen, 1883; Retziidae and Rhynchospiridfle Hall and Clarke, 1895.

Athyridse with the single process of the jugum commonly recurved, 
but sometimes bifurcated. Shell structure distinctly punctate.

Homoeospira Hall and Clarke, 1893. 
Ehynchospira Hall, 1859. 
Ptychospira Hall and Clarke, 1893. 
Eumetria Hall, 1864. 
Trematospira Hall, 1857.

Parazyga Hall and Clarke, 1893. 
Acambona White, 1862. 
Hustedia Hall and Clarke, 1893. 
Eetzia King, 1850. 

Trigeria Bayle, 1878.

3a. Subfamily HINDELLIN^E Schnchert, 1894.
Coelospiridie and NucleospiridtB Hall and Clarke, 1895.

Athyridae in which the jugum has a single process which may be sim 
ple, or it articulates in a ventral septal socket, and sometimes (rarely) 
is sharply recurved terminally. Shell structure impunctate.

f Hindella Davidson, 1882.
] Whitfieldella Hall and Clarke,
( 1893.

Meristina Davidson, 1882 (not Hall, 
1867).

Nucleospira Hall, 1858. 
Hyattella Hall and Clarke, 1893.

Anoplotheca Sandberger, 1856. 
Bifida Davidsou, 1882.

Coelospira Hall, 1863.
Leptocoelia Hall, 1857,1859. 

Vitulina Hall, 1860.

?Anabia Clarke, 1893.

3b. Subfamily ATHYRIN^E Waagen, 1883.

Athyridse in which the single process of the jugum bifurcates. The 
branches may or may not terminate between the first and second 
volutions of the spiralia.

Meristina Hall, 1867.
Athyris Davidson, 1853 (not McCoy,

1844). 
WMtfieldia Davidsou, 1882.

Glassina Hall and Clarke, 1893. 
Athyris McCoy, 1844.

Spirigera d'Orbigny, 1847. 
Euthyris Quenstedt, 1871.

Actinoconchus McCoy, 1844. 
Toryuifer Hall and Clarke, 1895.

Cleiothyris King, 1840 (not Phil 
lips, 1841).

Seminula McCoy, 1844. 
Spirigerella Waagen, 1883. 
Anomactinella Bittner, 1890. 
Pomatospirella Bittner, 1892. 
Amphitomella Bittner, 1890. 
Tetractinella Bittner, 1890. 

Plicigera Bittner, 1890.
Pentactinella Bittner, 1890.
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3°. Subfamily DIPLOSPIRIN^E Schuchert, 1894. 

Athyvidaa (partim) Hall anil Clarke, 1895.

Athyridre with the jugal bifurcations very long, lying between the 
volutions of the spiralia, and continuing with these to their outer ends. 
Sometimes there is an additional jugal process which articulates with 
the ventral valve, or recurves and joins the jugum.

Kayseria Davidson, 1882. 
Diplospirella Bittner, 1890. 
Euractiuella Bittuer, 1890.

Pexidella Bittner, 1890. 
Anisactiuella Bittner, 1890. 
? Didymospira Salomon.

3bl). Subfamily KONINKININJE Waagen, 1883.

KoninckinidiB Davidson, 1853; Ainphicliuiiue Waagen, 1883; Diplospidre and 
Diplospiridte Munier-Chalmas, 1880.

Athyridse with jugum aud spiralia essentially as in Diplospiridse, 
The spiralia in Koninckininae, however, are not laterally directed as in 
the former group, but point ventrally, this being due to the concave 
form of the dorsal shell.

Koninckina Suess, 1853. 
Amphiclina Laube, 1865. 
Koninckella M.-Chalmas, 1880.

Koninckodonta Bittner, 1893. 
?Tliecos'pira Zugmeyer, 1880. 
?Amphiclinodouta Bittner, 1890.

3ba. Subfamily MERISTELLIN^E Waagen, 1883.
MeristellidiB Hall and Clarke, 1895.

Athyridre in which the jugal bifurcations do not enter the spiralia, 
but recurve and join near their origin.

Meristella Hall, 1860. 
Charionella Billings, 1861. 
"?Peutagonia Cozzeus, 1846.

Gonioccelia Hall, 1861. 
Dicamara Hall and Clarke, 1893.

Merista Suess, 1851.
Carnarinm Hall, 1859. 

Dioristella Bittner, 1890. 
?Camarospira Hall and Clarke, 

1893.

Order NEOTREMATA Beecher, 1891.

Circular or oval, more or less cone shaped, inarticulate Brachiopoda, 
with the pedicle opening restricted throughout life to the ventral valve. 
Pedicle aperture modified by a deltidium or listrium. Prodeltidiurn 
attached to the ventral valve.

Superfamily_ACROTRETACEA Schuchert, 1896. 1 

Daikaulia (partim) Waagen, 1885; Diacaulia Hall and Clarke, 1895.

Neotremata with phosphatic shells and a more or less well-developed 
pseudodeltidium. Dorsal protegulum marginal.

'Text-book of Paleontology, by Zittel and Eaatuian, 1890, p. 308.

Bull. 87  9
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1. Family ACROTRETID^E Schuchert, 1803. 

Acrotretacea with the pedicle opening posterior to the protegulum.

Acrothele Linnarsson, 1876. 
Linnarssonia'Walcott, 1885. 
Discinopsis (Matthew) Hall and

OLirke, 1892. 
Acrotreta Kntorga, 1848.

Conotreta Walcott, 1889. 
1 Mesotreta Kutorga, 1848. 
?Orbicella d'Orbigny, 1849.

ICeyserlingia Pander, 1861. 
?Helinersenia Pander, 1861.

2. Family SIPHONOTRETID/E Kutorga, 1848.

Acrotretacea with the pedicle opening passing by resorpt.ion anteri 
orly through the protegnlum and the umbo of the shell.

Yorkia Walcott, 1897. 
Trematobolus Matthew, 1893. 
Siphonotreta de Verneuil, 1845.

Protosiphon Matthew, 1897
Schizambon Walcott, 1884.

Sclri/ainbonia CEhlert, 1887.

Superfamily DISCINACEA Waagen, 1885. 

Daikanlia (partim) Waageu, 1885; Diacaulia (partim) Hall and Clarice, 1895.

Neotremata with phosphatic shells, alistriuin, but with no deltidiuni. 
Dorsal protegulum usually subcentral.

1. Family TREMATIDJ3 Schuchert, 1893.

Primitive Discinacea, in which the posterior margin of the ventral 
valve has a triangular pedicle notch throughout life. A listrium is usu 
ally present.

Discinolepis Waagen, 1885. 
Trematis Sharpe, 1847.

Orbicella Hall and Whitfielcl, 1875
(not d'Orbigiiy, 1849).

Schizocrania Hall and Whitfleld, 
1875.

Schizobolus Ulrich, 1880. . 
Liugulocliscina Whitfteld, 1890. 

(Ehlertella Hall and Clarke, 1890. 
? Monobolina Salter, 1865.

2. Family DISOINIDJE Gray, 1840.

Orbiculidte McCoy, 1844.

Derived Discinacea with an open pedicle notch in early life in the 
posterior margin of the ventral valve, which js closed posteriorly dur 
ing neanic growth, leaving a more or less long, narrow slit partially 
closed by-the listrium.

Orbiculoidea d'Orbigny, 1847. 
Schizotreta Kutorga, 1848. 
Lindstrosmella Hall and Clarke,

1890. 
Eoamerella Hall and Clarke, 1890.

Discina Lamarck, 1819.
Orbicula Sowerby, 1830 (not Cuvier, 

1798).

Discinisca Dall, 1871.
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Super family CRANIACEA Waagen, 1885. 1

Gasteropegmata .Waagen, 1885.

Cemented, calcareous Neotremata without pedicle or anal openings
at maturity.

Family CEANIID^ King, 1840.

Orbtcuhe Deshayes, 1830; Craniadto Gray, 1840.

Oraniacea with the pedicle functional probably only during uepiouic 
growth.

Crania Retzius, 1781.
NuuiuuiluB Stoeboeua, 1732. 
Oatracites Beutb, 1776.

1819). 
Criopododerma Agasaiz, 1846.

Craniella CEhlert, 1888. 
Cardinocrauia Waagen; 1885. 
Aucistrocrania Dall, 1877.

Criopus Poli, 1791. Cranopsis Dall, 1871 (not A. Adams).
Criopoderuia Poli, 1795. ,-, , . n ^ ,, I0a1n i   i n   ir,no / *. o i Craiiiscus Dall, 1871.Orbicula Cuvjer, 1798 (not Sowerby, '

-.oom Sipbouana Quenatedt, 1851 (not

Orbicularius Dumdril, 1806. -o, ri   rr n -IO,.A  -1-4. c. 11 M   ioon Pholidops Hall, 1800.
Cramohtea Scblotboim, 1820. x 7
Discina Tnrtoii, 1832 (not Lamarck, Craniops Hall, 1859.

Pseudocrania McCoy, 1851.
Palieocrania Queustedt, 1871.

Chouiopora 8cliauro|)b, 1854.

Order PKOTEEMATA Beecher, 1891.

Derived, articulate Brachiopoda, with the pedicle opening restricted 
to the ventral valve throughout life or during early growth. Prodel- 
tidium originating on the dorsal side of the body wall in the cep'halula 
stage, and later anchylosed to the ventral shell, thus initiating the 
development of a deltidium. Pedicle aperture modified by the delti- 
dium. Brachia unsupported by a calcareous skeleton except in the 
Pentameracea where there are crura.

Superfamily STROPHOMENACEA Schuchert, 1896. 2

Linuicardiiies (partLiu) ami Denticardinea (partim) Broun, 1862; Apbaueropegiuata 
(partim), Produotacea, Coralliopsida, andKaiupy]opegniata(partiui) Waageu, 1883; 
Eleutberobrauckiata (partim) Neumayr, 1883; Cryptobracbia (partini) Gray, 1848; 
Tbecacea Scbnchert, 1893.

Primitive Protremata without spondylia and cruralia.

Family KUTOEGINID^J Schuchert, 1893.

Primitive Strophomenacea with incipient cardinal areas, great del- 
thyrial opening, and very rudimentary articulating processes and 
deltidium.

Kutorgina Billings, 1861 (emend 
Walcott).

^Schizopholis Waagen, 1885.

'The writer believes that when the young growth stages of Crania are studied it will be shown 
that the Craniace.T, have the superfamily characters of Acrotretacea rather than those of Discinacea. 

sText-book of Paleontology, by Zittel and Eastman, 1896, p. 312.
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t Family EICHWALDIID.E Schuchert> 1893. 1

Primitive or aberrant, rostrate Strophornenacea, with narrow lateral 
grooves and ridges for articulation. Delthyrium closed by a concave 
plate (Meltidium). Pedicle emerging through the ventral umbone and 
moving with growth anteriorly by resorption through the shell, as in 
Siphonotretidae.

Eichwaldia Billings, 1858. Dictyonella Hall, 1867.

1. Family BILLINGSELLID^E Schuchert, 1893.

Strophomenacea with well-developed cardinal areas and deltidium. 
Cardinal process obsolete or very rudimentary. Articulation fairly well 
developed.

Billingsella Hall and Clarke, 1892.
Protorthis Hall and Clarke, 1892.

2. Family STBOPHOMENIDJE King, 1846.

Strophomenacea with well-developed cardinal areas, deltidium, chi- 
lidium, cardinal and articulating processes.

2a. Subfamily EAFINESQUININ^E Schuchert, 1893.

Leptsenacea Braun, 1840; Orthisidte (partim) d'Orbigny, 1847; Davidsonidte King, 
1850; Davidsoninie Gill, 1871; Strophomeninae (partim) Gill, 1871; Waagen, 1884; 
Cadomellinse Munier-Chalmas, 1887; LeptsenidiB Hall and Clarke, 1895.

Strophomenoids with ventral valve convex and dorsal concave, except 
in Strophonella. The relative form of the valves is the reverse of the 
Orthothetinee. >

Bafmesquina Hall and Clarke,
1892.

Leptsena Dalrnan, 1828. 
Leptagonia McCoy, 1844. 
Strophornena Meek, 1873 (not Blain-

ville, 1825).
Plectambonites CEhlert, 1887 (not 

Pander, 1830).
Stropheodonta Hall, 1852.

Brachyprion Shaler, 1865. 
Douvillina GEhlert, 1887. 

Leptostrophia Hall and Clarke, 
1892.

Pholidostrophia Hall and Clarke,
1892. 

Strophonella Hall, 1879.
Amphistrophia Hall and Clarke, 1892.

Cadoinella M.-Chalmas, 1887. 
Leptella Hall and Clarke, 1892. 
Plectarabonites Pander, 1830.

Lept;ena Davidson, 1853; GEhlert,
1877 (not Dalman, 1828). 

Leptaenisca Beecher, 1890. 
Christiauia Hall and Clarke, 1892. 
Davidsonia Bouchard, 1847.

'In 1893 the writer referred this family with doubt to the Khynchonellacea. The absence of crural 
plates in Eichwaldia forbids that disposition. If the concave plate closing the umbonal pedicle 
passage is a deltidium, there can be no doubt that this family belongs to the Protremata. Students 
should search for the very young of Eichwaldia or Dictyonella, since it is through ontogeny alone 
that the true systematic position of this family will be determined.
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2b. Subfamily ORTHOTHETINJE Waageu, 1884.
Strophomemiue (partim) Waagen, 1884.

Strophomenoids with the vertral valve convex during early growth, 
becoming subsequently concave.
? Orthidium Hall and Clarke, 1892. 
Strophomena Blainville, 1825.

Hernipronites Meek, 1872 (not Pan 
der, 1830).

Orthothetes Fischer de Waldheirn, 
1837.

Orthis King, 1850 (not Dalraan, 1828). 
Hipparionyx Vanuxem, 1842.

Streptorhyuchus King, 1850. 
Derby a Waagen, 1884. 
Kayserella Hall and Clarke, 1892. 
Meekella White and St. John, 1870. 
Triplecia Hall, 1859.

Dicraniscns Meek, 1872.
Mitnulus Barraude, 1879. 
Streptis Davidson, 1881.

3. Family THECTDIID^E Gray, 1840.

Cemented Strophomeuacea in which the interior of the shell is 
impressed with variously indented brachial furrows.

3a. Subfamily LYTTONIIN^E Waagen, 1883. 

Thecidiidse with the brachial markings common to both valves.

Lyttonia Waagen, 1883. . Oldhamina Waagen, 1883. 
Leptodns Kayser, 1882.

3b . Subfamily THECIDIIN^: Ball, 1870. 

Thecidiiclse with the brachial markings restricted to the dorsal valve.

Thecidia Defrance, 1822.
Thecidium Sowerby, 1824.. 

Lacazella M.-Chalmas, 1880. 
Thecidiopsis M.-Chalmas, 1887. 
Thecidella M.-Chalmas, 1887.

Eudesella M. Chalmas, 1880. 
Pterophloios Giiinbel, 1861.

Bactrynium Emmerich, 1855. 
(In error. Not Bactrillinm Herr.) 

Davidsonella M.-Chalmas, 1880.

2aft . Family PEODUCTIDJ5 Gray, 1840. 

Prodnctina Giebel, 1846.

Strophomeuacea with hollow anchoring spines.

2ana. Subfamily CHONETINJE Waagen, 1884.
Ckouetidte Bronu, 1862; Hall and Clarke, 1895.

Productidfe with the anchoring spines restricted to the ventral 
cardinal margin.

Chonetes Fischer de Waldheim, 
1837. 

Leptsena McCoy, 1844 (not Dalinan,
1828).

Anoplia Hall and Clarke, 1892. 
Chouetella Waagen, 1884.

Chonostrophia Hall and Clarke, 
1892.

Chonetina Krotow, 1888.f ; 
Chouetella Krotow, 1884 (not

Waageu, 1884).
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2aalt . Subfamily PRODUCTINJE Waageu, 1884.
Productidai with the anchoring-, spines more or less abundant over 

the ventral valve and sometimes also over the dorsal valve.
Daviesiella Waagen, 1884. 
Productella Hall, 18G7. 
Productus Sowerby, 1812.

Pyxis Chemnitz, 1784.
Prodncta G. B. Sowerby, 1825.
Arbnsculites Murray, 1831.
Protonia Linck, 1830 (riot 

ncsqne).
Marginifera Waagen, 1884.

Proboscidella CEhlert, 1887.

Rafi-

Etheridgina CEhlert, 1887. 
Chonopectus Hall and Clarke, 

. 1892. 
Strophalosia King, 1844.

Orthothrix Geiuitz, 1847. 
Leptajnalosia King, 1845.

Aulosteges von Helmerseri, 1847. 
lAulacorhynchus Dittmar, 1871. 

Isogramma Meek and Wortlien, 1873.

2aac . Family RICHTHOFENIDJE Waagen, 1885. 
Strophoinenacea probably derived through the Productidte, and 

remarkably modified by ventral cementation. The form of the shell 
is that of cyathophylloid corals with an operculiform dor sal valve- 
Shell structure cystose. 
Kichthofenia Kayser, 1881.

la. Family ORTHIDM Woodward, 1852.
Ortbisiihe (partim) d'Orbigny, 1847; Orthimu and Eiiteletmaj Waageu, 1884. 

Strophoinenacea. usually with large open delthyria; deltidium only 
developed in younger growth stages.

Orthis Dalman, 1828.
Ortbarnbonites Pander, 1830.

/ Plectorthis Hall and Clarke,
] 1892.
( HebertellaHall and Clarke, 1892.
f Schizophoria King, 1850. 

J Orthotichia Hall, 1892. 
I Enteletes Fischer de Waldheim,
I 1830,

Syntrielasrua Meek, 1865.
Platystrophia King, 1850. 
Orthotropia Hall and Clarke, 1895.

Dinorthis Hall and Clarke, 1892. 
Plieeioniys Hall and Clarke, 1892.

Orthostrophia Hall, 1883. 
Dalmanella Hall and Clarke,

1892. 
Heterorthis Hall and Clarke,

1892.
Bilobites Linne, 1775. 

Diccelosia King, 1850.
Ehipidoniella CEhlert, 1890.

Rhipidomys CEhlert,' 1887 (not Wag 
ner).

Superfamily PENTAMERACEA Schuchert, 1896.'
Trnllacea Schnchert, 1893; Ancistropegmata (partira) Zittel, 1895; Aphaneropeg- 

mata (partim) and Productacea (partim) Waagen, 1883; Elenthorobrauchiata 
(partim) Nenmayr, 1883.

Derived Protreuiata with spondyliato which are attached the adduc 
tor, diductor, and ventral pedicle muscles., Commonly cruralia are 
present.

1. Family CLITAMBONITID^ Wiuchell and Schuchert, 1893.
3

Orthisida?. (partim) d'Orbigny, 1849; Orthisime Waagen, 1884. 
Primitive Pentameracea with long, straight cardinal areas and a 

well developed deltidium. No cruralium.
1 Text-book of Paleontology, by Zittel and Eastman, 1896, p. 320.
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Clitambonites Pander, 1830. 
Pronites Pander, 1830. 
Gouambonites Pander, 1830. 
Orthisiua d'Orbiguy, 1847.

Polytoechia Hall and Olarke, 1892. 
Hemipronites Pauder, 18301 
Scenidium Hall, 1860.

Myetropbora Kayser, 1871.

2. Family SYNTKOPHIIDJE Schuchert, 1896.1
Stricklandmiidiu (partim) Hall and Clarke, 1895.

Primitive Peutameracea with long, straight cardinal areas, deltidia, 
and cruralia. 
Syntrophia Hall and Clarke, 1892-93.

2a. Family POttAMBONITIDJS Davidson, 1853.2
Porambouitina; Gill, 1871; Porambonitidaj (partim) Nujtling, 1883; Carnarellidio 

(partira) Hall and Clarke, 1895.

Pentameracea intermediate in structure between the Syntrophiidte 
and Pentameriche, in that the deltidium and the straight cardinal 
areas of the former family tend to obsolescence, particularly the del 
tidium. The PorambonitidiB approach the latter family in tending to 
develop a rostrate shell. Cruralium present.

Branconia Gagel, 1890. 
Porambonites Pander. 1830.

Priarabemites Agassiz, 1847.
Isorbynchns King, 1850. 

No3tlingia Hall and Clarke, 1893. 
^Lycophoria Lahuseu, 1885.

Camarella Billings, 1859 (emend
Hall and Clarke, 1893). 

Purastrophia Hall and Clarke,
1893. 

Auastropliia Hall, 1867.
Braobywerus Shalcr, 1865 (not De- 

jeau, 1834).

2b. Family -PENTAMEKID2E McCoy, 1844.
Hypotbyridie (partim) King, 1850; Pentainerid;e Hall, 1867; Cauieropboriime 

Waagen, 1883; Peutainerinaj Gill, 1871; Waagen, 1883; Porambonitidiu (partim) 
Noethug, 1883; Stenocbismatimc and Concbidiinjo CEblert, 3887; Camarellid;c 
(partim), StricklandiuiidtB (partim), and Ajnpbigenidro Hall and Clarke, 1895.

Eostrate Pentameracea rarely with straight cardinal areas. Del 
tidium commonly absent, but sometimes present as a concave plate, 
being tbe reverse of the ordinary form of the deltidium and due to the 
incurved beaks. Cruralium present.
Stricklandinia Billings, 1863.

Stricklandia Billings, 1859. 
Pentainerus Sowerby, J813.

Pentastoro Blaiuville, 1824.
Capellinia Hall and Clarke, 1893. 
Pentamerella Hall, 1867. 
Gypidula Hall, 1867.

Sieberella CEhlert, 1887. 
Camarophorella Hall and Clarke,

1893. 
Ainphigeuia Hall, 1867.

Conchidium Liun6, 1753.
Antii'byiicbonclla QuoiiBtedt, 1871.
Zdimir Bavr;indc, 1879.
GypidiaUaliuan, 1828. 

Clorinda Barrande, 1879.
Barrandella Hall and Clarke, 1893. 

Enantiosphen Widborne (Holxap-
fel), 1893. 

Camarophoria King, 1846.
StenocbismaDall, 1877; CEblert, 1887 

(not Conrad, 1839).

1 Text book of Paleontology, by Zittel and Eastman, 1896, p. 320.
2 Siuco Hall and Clarko's family Camarellidio (1895), after removing Caiuarophoria and Caniaro- 

liliorolla, is based upon the same family characters as those of the Poranibonitidio (1853), as Poram- 
bonites is now interpreted, Davidaou's family is retained on the ground of priority.
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Synopsis of the divisions of Brachiopoda higher than genera.

Superordere. Orders. Superfamilies.

Pedicle common
to both valves
throughout
life or ouly
in youthful
growth. (Ho-
mocaulia!)

Pedicle opening 
common to
both valves
throughout
life. No del-
tidial plates.
Inarticulate.
(Atremata.)

Shells rounded.
Pedicle short.
Animal not' 
burrowing.
(Obolacea.)

y

Shells elongate.
Pedicle long.
Animal- bur
rowing. (Lin-
gulacea. )

 

Pedicle opening
common to
both valves 
only in youth 
ful growth. <
D o 1 1 i cl i a 1
plates usually
present. (Te-
lotremata.)

Brachia sup
ported by
crura. (Ros-
tracea.)

Brachia sup
ported by 
loops. (Tere- 
bratulacea.)

Brachia sup
ported b"y spi-

ralia. (Spiri-
feracea.)

Families.

Valves semicircular; pedi 
cle opening more or less 
large

Valves rounded, posteri 
orly acuminate; pedicle 
opening small

Valves round or oval, thick, 
with solid or excavated 
platforms =

Shells thin, elongate, with 
oboloid interiors ;

Shells thin, elongate, with 
muscular system highly 
specialized :

Shells elongate, with solid 
platforms ;

Sheila primitive. No del- 
tidial plates; articula 
tion rudimentary :

Articulation and deltidial 
plates well developed :

Loops free, developing di 
rect ; no metamorphoses;

Loops free, developing in 
direct . ;

Loops attached to a me 
dian septum; developing 
indirect

Crura directly continuous 
with bases' of primary 
lamellae between which 
are the spiralia

Crura directly continuous 
with bases of primary 
lamella? which are be 

tween the spiralia
Bases of primary lamellae 

between the spiralia, and 

sharply recurving dor- 
sally at their junction 
with the crura

= Paterinidse.

>
= Obolidte.

Trimerellidse. 

; Lingulellidse.

Lingulidse. 

Lingulasmatidse.

; Protorhyuchidiu. 

; KhynchoneUidie. 

; Centronellidic. 

Terebratulidae.

= Terebratellid®.

= Atrypidje.
i

= Spiriferidae.

= Athyridae.
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Synojisis of the divisions of Brachiopoda higher than genera Continued.

Swperorders. Orders. Superfamilies.

Pedicle restrict
ed to ventral
valve through
out life or only
in youthful
growth. (Idi- 
ocaulia.)

Pedicle restrict
ed t o ven-
tral valve
throughout ,
life. Inartic
ulate. (Neo-
treuiata.)

Pedicle aper
ture modified
l>y a deltidi-
um. (Acro-
tretacea.)

Pedicle slit
modified by
a li atrium.
(Discinacea. )

Pedicle sup- [
pressed. (Cra- < 
uiacea.) {

.
0

Pedicle restrict
ed to ven
tral valve
throughout
or a portion
of life. Artic
ulate. (Pro-
tremata.)

Shells without 
spondyliaand
cruralia.'
(Strophomeu-
acea.)

Shells with
spondyliaand
cruralia. 1
(Peutamera-
cea.)

Families.

Pedicle opening small, cir 
cular, posterior to pro 
tegnlum

Pedicle fissure narrow, 
elongate, anterior to pro- 
tegulnm

Pedicle fissure marginal, 
open posteriorly :

Pedicle fissure narrow, 
elongate, closed posteri 
orly

Shells partially or com 
pletely cemented to for 
eign bodies

Pedicle opening large; del- 
tidium and articulation 
incipient. No crural 
process =

Rostrate, aberrant Stro- 
phomenacea :

Cardinal areas and deltid- 
ium well developed. No 
cardinal process

Cardinal areas, doltidium, 
chilidium, and cardinal 
process well developed :

Strophomeuidaj with im 
pressed brachial furrows:

Valves more or less cov 
ered with hollow, anchor 
ing spines

Cone-shaped productoids 
completely modified by 
cementation

Delthyrium usually large, 
. open; deltidium devel 
oped only in early 
growth

Largo, straight cardinal 
areas with prominent 
deltidium. No cruralia

Straight cardinal areas, 
prominent deltidium, 
and short cruralia

Shells intermediate in 
structure between Syu- 
trophiidto and Penta- 
meri aj

Shells rostrate, commonly 
without deltidium. Cru 
ralia well developed

= Acrotretidte.

Siphonotretidie. 

Trematidte.

=; Discinidai. 

= Craniid®.

Kutorginidse. 

EiohwaldiicUo.

=r Billingsellida).

Strophomenidre. 

Thecidiidte.

= Productidaj. 
)

= Riehthofenidso.
i

= Orthidae.
[

:= Clitambonitid®. 

= Syntrophiidte.

= Porambonitidto. 

= Peutamoridie.
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INDEX AND BIBLIOGRAPHY OF AMERICAN FOSSIL
BRACHIOPODA.

ACAMBONA White, Genotype A. prirna White. 
Acambona White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 27, figs. 1, 2. Hall and 

Clarke, Pal. New York, VIII, Pt. II, 1893, p. 119;  Thirteenth Ann. Rep. N. Y. 
State Geologist, 1895, p. 797.

Acambona osagensis (Swallow). Chouteau (L. Garb.). 
Retzia osagensis Swallow, Trans. St. Louis Acad. Sci., 1,1860, p. 653. 
Acambona? oaagensis Hall and Clarke, Pal. New York, VIII, Pt. H, 1893, p. 120,

pi. 51, figs. 38, 39.
Retzia? osagensis Keyes, Geol. Survey Missouri, V, 1895, p. 94. 
LOG. Cooper and Benton counties, Missouri. ,

Acambona prima White. Burlington (L. Garb.).
Acambona prima White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 27, figs. 1, 2. 

" Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 119, pi. 51, figs. 40, 41. 
Eumetria prima Miller, North American Gcol. and Pal., 1889, p. 346. 
LOG. Burlington, Iowa. 
Obs. It is probable that this species is identical with A. osagensis.

ACROTHELE Linnarsson. Genotype A. eoriacea Liunarsson.
Acrothele Linnarsson, Bihang till Kgl. Svenska Vetens.-Akarl. Haudl., Ill, 

1876, p. 20. Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 107. Ball and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 98, 167; Eleventh Ann. Rep. 
N. Y. State Geologist, 1892, p. 249.

Acrothele bellula Walcott. Middle Cambrian.
Acrothele bellula Walcott, Proc. U. S. National Mus., XIX, 1897, p. 716, pi. 60,

figs. 4-4e. 
Loc. Cowans Creek, Cherokee County, Alabama.

Acrothele decipiens Walcott. Lower Cambrian.
Acrothele decipiens Walcott, Proc. U. S. National Mus., XIX, 1897, p. 716, pi. 60,

fig. 2. 
Loc. Near Stoner's, York County, Pennsylvania.

Acrothele (?) dichotoma Walcott. Lower Cambrian.
Acrothele? dichtoma Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 14, pi. 9,

fig. 11; Bull. U. S. Geol. Survey, 30, 1886, p. 107. 
Loc. Eureka district, Nevada.

Acrothele matthewi (Hartt). Middle Cambrian. 
Lingula matthewi Hartt, Dawson's Acadian Geology, 2d ed., 1868, p. 644,

fig. 221; Ibidem, 3d ed., 1874, p. 644,fig. 221.
Acrothele matthewi Matthew, Trans. Royal Soc. Canada, III, 1886, p. 39, pi. 5, 

fig. 15. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 99, pi. 3, fig. 29.  
Matthew, Trans. N. Y. Acad. Sci., XIV, 1895, p. 128, pi. 5, figs. 6,7, 8. 

Loc. Portland, New Brunswick; Manuels Brook, Conception Bay, Newfound 
land. 

138
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Acrothele matthewi costata Matthew. Middle Cambrian. 
Acrothele matthewi var. costata Matthew, Trails. N. Y. Acad. Sci., XIV, 1895,

p. 128, pi. 5, fig. 9. 
Loo. Hanford Brook, New Bruuswick.

Acrothele matthewi lata Matthew. Middle Cambrian.
Acrothele matthewi var. lata Matthew, Tram. Royal Soc. Canada, III, 1886, p. 41, 

pi. 5, fig. 17. Hall and Clarko, Pal. New York, VIII, Pt. I, 1892, pi. 3, 
figs. 26-28.

Loc. Portland, New Brunswick.

Acrothele matthewi prima Matthew. Middle Cambrian. 
Acrothcle matthewi var. prima Matthew, Trana. Royal Soc. Canada, III, 1886, p. 

41, pi. 5, fig. 16. Hall and Clarke, Pal. New York, VIII, Pt. 1, 1892, pi. 3, 
fig. 25. 

Loc. Hanford Brook, New Brunswick.

Acrothele subsidua (White). Lower and Middle Cambrian.
Acrotreta? subsidua White, Wheeler's Geogr. Geol. Expl. and Surv. west 100 

Mei-id., Prelim. Rep., 1874, p. 6; Ibidem, Fiual Rep., IV, 1875, p. 34, pi. 1, 
fig. 3.

Acrothele suhsidua White, Proc. U. S. National Mus.,111, 1880, p. 47. Walcott, 
Bull. U. S. Geol. Survey, 30, 1886, p. 108, pi. 9, fig. 4; Tenth. Ami. Rep. 
U. S. Geol. Survey, 1891, p. 608, pi. 70, fig. 1. Beecher, American Jour. Sci., 
XLI, 1891, p. 357, pi. 17, fig. 12. Hall and Clarke, Pal. New York, VIII, Pt. 
I, 1892, p. 100, pi. 3, figs. 30, 31.

Loc. Antelope Spring, Utah; Pioche, Nevada.

ACROTRETA Kutorga. Genotype A. subconica Kutorga.
Acrotreta Kutorga, Verhand. Kais. Min. Gessel. y,\\ St. Petersburg, 1848, p. 

275. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 16. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, pp. 101, 166; Eleventh Ann. Rep. N. Y. 
State Geologist, 1892, p. 250.

Acrotreta attenuata Meek=A. gemma.
Acrotreta baileyi Matthew. Middle and Upper Cambrian.

Acrotreta baileyi Matthew, Trans. Royal Soc. Canada, III, 1886, p. 36, pi. 5, 
fig. 13. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 102, pi. 3, 
figs. 32-34. Matthew, Trans. Royal Soc. Canada, IX, 1892, p. 43, pi. 12, fig. 7d.

Loc. Hauford Brook and Long Reach, New Brunswick.

Acrotreta gemma Billings. Lower to Upper Cambrian.
Acrotreta gemma Billings, Pal. Fossils, I, 1865, p. 216, fig. 201. Walcott, Mon. 

U. S. Geol. Survey, VIII, 1884, p. 17, pi. 1, fig. 1; pi. 9, fig. 9; Bull. U. S. 
Geol. Survey, 30, 1886, p. 98, pi. 8, fig. 1; Tenth Ann. Rep. U. S. Geol. Sur 
vey, 1891, p. 608, pi. 67, fig. 5. Hall and Clarke, Pal. New York, VIII, Pt. I, 
1892, p. 102, figs. 55-57. Matthew, Trans. N. Y. Acad. Sci., XIV, 1895, p. 126.

Acrotreta subconica Meek, Hayden's Sixth Ann. Rep. U. S. Geol. Survey Terr., 
1873, p. 463.

Acrotreta attenuata Meek, Ibidem, 1873, p. 463.
Acrotreta pyxidicula White, Wheeler's Geogr. Geol. Expl. and Survey west 100 

Merid., Prelim. Rep., 1874, p. 9; Ibidem, Final Rep., IV, 1875, p. 53, pi. 3, 
fig. 3.

LOG. Near Portland Creek, Newfoundland; Eureka and White Pine mining dis 
tricts, Nevada. *

Acrotreta gemma depressa Walcott. Middle Cambrian. 
Acrotreta gemma var. depressa Walcott, Proc. U. S. National Mus., XI, 1888, p. 441. 
Loc. Mount Stephen, British Columbia.
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Acrotreta gemmula Matthew. Middle Cambrian.
Acrotreta gemmula Matthew, Trans. Royal Soc. Canada, X, 1894, p. 87, pi. 16,

fig. 2; Trans. N. Y. Acad. Sci., XIV, 1895, p. 126, pi. 5, fig. 5. 
LOG. St. Martins, New Brunswick.

Acrotreta gulielmi Matthew=Discinopsis gulielmi.

Acrotreta microscopica (Slmmard). Middle Cambrian.
Discina microscopica Shumard, American Jour. Sci., XXXII, 2d ser., 1861, p. 221. 
Loc. Occurs abundantly in Burnett and Llano counties, Texas.

Acrotreta pyxidicula White=Acrotreta gemma. 
Acrotreta subconica Meek (non Kutorga)=Acrotreta gemma. 
Acrotreta (?) subsidua White=Acrothele subsidua. 
JEgilops Hall. A genus of pelecypods.

AMBOCCELIA Hall. Genotype Orthis umbonata Conrad.
Amboccelia Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 71, figs. 

1-3; p. 72, figs. 4-6. Meek and Hayden, Pal. Upper Missouri, Smithsouian 
Cout. to Knowl., 172, 1864, p. 20. Hall, Pal. New York, IV, 1867, p. 258  
Davidson, Suppl. British'Sil. Brach., Paheontographical Soc., 1882, p. 131.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
85. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 54; Thirteenth 

. Ann. Rep. N. Y. State Geologist, 1895, p. 761.

Amboccelia fimbriata Claypole. ' Portage (Dev.). 
Arnbocoelia fimbriata Claypole, Proc. American Phil. Soc., XXI, 1883, p. 232. 
Loc. Perry County, Pennsylvania.

Amboccelia gemmula McChesney=Ambocoelia j)lanoconvexa. 

Ambocoelia gregaria Hall. Chemung (Dev.).
Orthis uuguiculus Hall (nou Phillips), Geol. New York; Rep. Fourth Dist., 1843, 

p. 267, fig. 5.
Amboccelia gregaria Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 

81; Fifteenth Rep. Ibidem, 1862, p. 186. Williams, Bull. U. S. Geol. Sur 
vey, 3, 1884, p. 11.

Amboccelia umbonata var. gregaria Hall, Pal. New York, IV, 1867, p. 261, pi. 44, 
figs. 19-25.

Loc. New York; Pennsylvania, and Virginia.
Obs. See Martinia subumbona.

Amboccelia minuta White. Kinderhook (L. Carb.).
Amboccelia (Spirifer?) minuta White, Proc. Boston Soc. Nat. Hist., IX, 1862,

p. 26. 
Loc. Hamburg, Illinois, and Hannibal, Missouri.

Amboccelia planoconvexa (Shumard). Upper Carboniferous.
Spirifer planoconvexa Shumard, Geol. Rep. Missouri, 1855, p. 202. Geinitz, Car 

bon u. Dyas in Nebraska, 1866, p. 42, pi. 3, figs. 10-18.
Amboccelia gemmula McChesney, New Pal. Fossils, 1860, p. 41; Ibidem, 1865, 

pi. 1, fig. 3.

Spirifer (Martinia) planoconvexa Meek and Hayden, Pal. Upper Missouri, Srnith- 
sonian Cout. to Knowl., 172, Pt. I, 1864, p. 20, figs. a-e. Meek, Final Rep. 
U. S. Geol. Survey Nebraska, 1872, p. 184, pi. 4, fig. 4; pi. 8, fig. 2.

Martiiii;i plauoconvexa McChesney, Trans. Chicago Acad. Sci., 1,1868, p. 34, pi. 1, 
fig. 3. .
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Ambocoelia planoconvexa (Shumard) Continued.
Spirifera (Martinia) planoconvexa Derby, Bull. Cornell Univ., 1,1874, p. 19, pi. 8, 

figs. 12,16,18; pi. 9, fig. 7. White, Wheeler's Geogr. Geol. Expl. and Survey 
west 100 Merid., IV, 1875, p. 135, pi. 10, fig. 3; Thirteenth Rep. Indiana State 
Geol., 1884, p. 134, pi. 32, figs. 23,24. Herrick, Bull. Denison Univ., II, 1887, 
p. 46, pi. 1, fig. 12. Keyes, Geol. Survey Missouri, V,.1895, p. 85.

Aiuboccelia planoconvexa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 56, 
pi. 39, figs. 10-15.

Loc. Missouri; Iowa; Illinois; Ohio; Indiana; Kansas; Nebraska; New Mexico; 
Elko Mountain, Nevada; Bomjardim and Itaituba, Brazil.

Amboccelia praeumbona Hall. Hamilton (Dev.). 
Orthis prammbona Hall, Tenth Rep. N. Y. State Gab. Nat. Hist., 1857, p. 167. 
Ainbocojlia prueumbona Hall, Thirteenth Rep. Ibidem, 1860, p. 71; Pal. New

York, IV, 1867, p. 262, pi. 44, figs. 1-6. 
Loc. Seneca, Cayuga, and Canandaigua lakes, Now York.

Amboccelia spinosa Hall and Clarke. Hamilton (Dev.). 
Ainboccelia spinosa Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 56, 

363, pi. 39, figs. 16-18. Clarke, Thirteenth Ann. Rep. N. Y. State Geologist, 
1895, p. 177, pi. 4, figs. 6-8. 

Loc. Livingston County, New York.
Ambocoelia subumbona Hall=Martinia subumbona.
AmbdcoBlia umbonata (Conrad). Marcellus-Chemung (Dev.).

Orthis umbonata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 264, 
pi. 14, fig. 4. Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 167, 
figs. 1-3.

Orthis nucleus Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 180, fig. 8.
Ambocoolia umbonata Hall, "Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, 

p. 71; Pal. New York, IV, 1867, p. 259, pi. 44, figs. 7-18. Nettelroth, Ken 
tucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 86, pi. 17, figs. 25, 
26. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pi. 29, fig. 17; pi. 
39, figs. 4-9.

Martinia umbonata Herrick, Geol. Ohio, VII, 1895, pi. 20, fig. 3.
Loc. New York; Pennsylvania; Falls of Ohio.

Amboccelia umbonata gregaria Hall=Amboccelia gregaria. - 
AMPHIGENIA Hall. Genotype Pentamerus elougatus Vanuxem.

Amphigenia Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 163;  
Pal. New York, IV, 1867, pp. 374, 382. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, p. 252; Thirteenth Ann. Rep. N. Y. State Geologist, 1895, 
p.848.

Amphigenia curta (Meek and Wortheu). Oriskany (Dev.).
Stricklandinia elongata var. curta Meek and Worthen, Geol. Survey Illinois, HI, 

1868, p. 402, pi. 8, fig. 1; pi. 9, fig. 5. ? Hall and Clarke, Pal. New York, VIII, 
?t. II, 1893, p. 254.

Loc. Union County, Illinois.

Amphigenia elongata (Yauuxeni). Oriskany and Up. Helderberg (Dev.). 
Pentamerus elongatus Vanuxem, Geol. N. Y.; Rep. Third Dist., 1842, p. 132,

tig. 1. Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, Tables of Organic Remains. 
Meganteris elongatus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 123,

figs. 1, 2. 
Rensselieria elongata Hall, Twelfth Rep. Ibidem, 1859, p. 38; Pal. New York,

III, 1859, p. 453. 
Stricklandia elongata Billings, Canadian Jour., VI, 1861, p. 267, fige. 91, 92.
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Amphigenia elongata (Vanuxem) Continued.
Stricklandinia elongata Billings, Geol. Canada, 1863, p. 371, fig. 390.
Amphigenia elongata Hall, Pal. New York, IV, 1867, p. 383, pi. 58A, figs. 21-24; 

pi. 59, figs. 1-11. Billings, Canadian Nat. Geol., n. ser., VII., 1874, p. 240.  
Rathbuu, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 34. Hall and Clarke, 
Pal. New York, VIII, Pt. II, 1893, p. 253, pi. 73, figs. 16-20; pi. 74, figs. 1-9; 
pi. 76, fig. 9.

Loc. New York; Michigan; Caynga, Ontario; RioMaecuruand Rio Curna, Brazil.

Amphigenia elongata subtrigonalis Hall. Up. Helderberg (Dev.).
Meganterissubtrigonalis Hall, Tenth Rep.N. Y. State Cab. Nat. Hist., 1857, p. 123. 
Amphigenia elongata vtir. subtrigoualis Hall, Pal. New York, IV, 1867^ p. 384. . 
LOG. Erie County, New York.

Amphigenia elongata undulata Hall. Up. Helderberg (Dev.).
Aniphigema elongata var. undulata Hall, Pal. New York, IV, 1867, p. 384, pi.

58A, figs. 25-27. 

LOG. Mackinac, Michigan.

AMPHISTROPHIA Hall and Clarke. Genotype Strophonella striata
Hall.

' Auiphistrophitt Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 292;  
Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 283.. 

Obs. Proposed as a stibgeuus of Strophonella.

ANABAIA Clarke. Genotype A. paraia Clarke.
Auabaia, Clarke, Pal. New York, VIII, Pt. II, 1893, p. 141. Hall and Clarke, 

Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 805.

Anabaia paraia Clarke. Silurian. 
Auabaia paraia Clarke, Pal. New York, VIII, Pt. II, 1893, p. 141, figs. 124-127. 
Loc. Rio Trouibetas, Province of Para, Brazil."

ANASTROPHIA Hall. Genotype Pentamerus verneuili Hall.
Brachymerus Shaler (nou Dej., 1834), Bull. Mus. Cornp. Zool., 4,1865, p. 69.
Anastrophia Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 163; Pal. 

New York, IV, 1867, p. 374.  Nettelroth, Kentucky Fossil-Shells, Mem. Ken 
tucky Geol. Survey, 1889, p. 47. Hall and Clarke, Pal. New York,VIII, Pt. II, 
1893, p. 224; Thirteenth Ann. Kep. N. Y. State Geologist, 1895, p. 839.

Anastrophia brevirostris (Sowerby?) Hall.  > Niagara (Sil.). 
Tcrebratula brevirostris Sowerby, Murcbisoii's Sil. System, 1839, p. 631, pi. 13,

fig. 15.
Atrypa brevirostris? Hall, Pal. New York, II, 1852, p. 278, pi. 58, fig. 1. 
Pentamerns brevirostris Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 77. 
Rhyuchouella brovirostris Billings, Geol. Canada, 1863, p. 315, fig. 324. 
Loc. Lockport, New York.
O&s. Compare with Anastrophia interplicata. If a pentarneroid, this species is 

probably identical with Auastrophia interplicata Hall.

Auastropuia heiniplicata W. and S.=Parastrophia hemiplicata.
Anastrophia internascens Hall. Niagara (Sil.).

Anastrophia verneuili Hall (non Hall, 1859), Twenty-eighth Rep. N. Y. State 
Mus. Nat. Hist., Doc. ed., 1876, pi. 26, tigs. 41-49.

Anastrophia internascens Hall, Ibidem, 1879, p. 168, pi. 26, figs. 41-49; Eleventh 
Rep. State Geol. Indiana, 1882, p. 311, pi. 26, figs. 41^9. Nettelroth, Kentucky 
Fossil Shellsj Mem. Kentucky Geol. Survey, 1889, p. 47, pi. 32, figs. 17-20.  
Beecher and Clarke, Mem. N. Y. State Mus., 1,1889, p. 32, pi. 3, figs. 14-16.  
Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 224, pi. 63, fig. 30.

Loc. Waldron, Indiana; Louisville, Kentucky; Milwaukee, Wisconsin.
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Anastrophia interplicata (Hall). . Niagara (Sil.).
Atrypa interplicata Hall, Pal. New York, II, 1852, p. 275. pi. 57, fig. 2. 
Pentamerus iuterplicatus Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 77. 
Anastrophia interplicata Miller, American Pal. Fossils, 1877, p. 104. Hall and

Clarice, Pal. New York, VIII, Pt. II, 1893, p. 224. 
Loo. Lnckport, New York; Louisville, Kentucky; Wisconsin. 
Ols. See A. brovirostris.

Anastrophia reversa Miller=Parastrophia reversa. 
Anastrophia scofieldi W. and S.=Parastrophia scofieldi. 
Anastrophia verneuili Hall, 1876 (non 1859)=Anastrophia internascens. 

Anastrophia verneuili (Hall). Lower Helderberg (Dev.).
Atrypa lacnnosa Vannxem (non Sowerby), Geol. N. Y.; Rep. Third Dist., 1842, p. 

117, fig. 3, and p. 119.
Pentameriis vernouili Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 104, 

ligs. 1, 2; Pal. New York, III, 1859, p. 260, pi. 48, fig. 1. Billings, Geol. Can 
ada, 1863, p. 957, fig. 453.

Anastrophia vernenill Miller, N. American Geol. Pal., 1889, ]). 334. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 224, pi. 63, figs. 31-38; pi. 84, figs. 
43,44.

"Loo. Eastern New York; Perry County, Tennessee; Petermann Fiord, Greenland.

Anazyga recurvirostra Davidsou=Zygospira recurvirostris.

ANOPLIA Hall and Clarke. Genotype Leptama nucleata Hall. 
Anoplia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 309; Eleventh 

Ann. Rep. N. Y. State Geologist, 1894, p. 293.
Anoplia nucleata Hall. Oriskany and Corniferous (Dev.).

Leptieua nucleata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 47. 
Lepttena? nucleata Hall, Pal. New York, III, 1859, p. 419, pi. 94, fig. 1. Meek

. and Worthen, Geol. Survey Illinois, III, 1868, p. 393, pi. 8, fig. 8. 
Auoplia nucleata Hall and Clarke, Pal. Now York, VIII, Pt. I, 1892, p. 309, pi.

15A, figs. 17, 18; pi. 20, figs. 14-17.
Loo. Albany County, New York; Alexander County, Illinois; Caynga, Ontario. 
Oba. It is probable that Productella nncleata Nicholsou is a synonym of this

species.

ANOPLOTHECA Sandberger (emend Hall and Clarke). Genotype Pro- 
dnctus lamellosus Sandberger=Terebratula venusta Schnur.

Anoplotheca F. Sandberger, Sitzb. d. k. k. Akad. d. Wisseus., math -naturw. 
Classe, XVI, 1853, p. 5; XVIII, p. 102. Hall and Clarke, Pal. New York,VIII, 
Pt. II, 1893, p. 129, figs. 113-121.

Leptocoilia Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 108; Twelfth 
Rep., Ibidem, 1859, p. 32, figs. 1, 2, 4; Pal. New York, III, 1859, p. 447.  
Billings, Canadian Jour., VI, 1861, p. 351. Hall, American Jonr. Sci., 
XXXVI, 1863, p. 14. Rominger, American Jonr. Sci., XXXV, 1863, p. 84.  
Hall, Pal. New York, IV, 1867, p. 365. Dall, American Jonr. Conch., VII, 
1871, p. 60. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Sur 
vey, 1889, p. 151. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 136.

Ccelospira Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 59; Trans. 
Albany Institute, IV, 1863, p. 146; Pal. New York, IV, 1867, p. 328. Hull 
and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 134, figs. 122, 123.

Bifida Davidson, Supplement to British Dev. Brach., Palfeontographical Soc., 
1882, p. 27.

Anoplotheca, Coelospira, and Leptoccelia Hall and Clarke, Thirteenth Ann. Rep. 
N. Y. State Geologist, 1895, pp. 801-803.
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ANOPLOTHECA Sandberger (emend Hall) Continued.
Obtt, Hall and Clarke have shown that Anoplotheca and Bifida are synonymous 

terms and that Ccelospira is also structurally identical. The latter name, 
however, they retain as a subgeiius of Anoplotheca. While the brachydinm 
is not yet fully known iii Leptoccelia, all its other characters are the same 
as those of Ccelospira. Under these circumstances it appears best, for the 
present at least, to refer all American species of Leptocoelia and Ccelospira 
to Anoplotheca.

Anoplotheca acutiplicata (Conrad). Corniferous (Dev.). 
Atrypa acutiplicata Conrad, Fifth Ann. Rep. N. Y. Geol. Survey, 1841, p. 54. 

Hall, Fifteenth Rep. N. Y. State Cab. Nat. Hist., 1862, pi. 11, fig. 17. 
Leptoccelia acntiplicata Hall, Pal. New York, IV, 1867,.p. 365, pi. 67, figs. 30-39. 
Ccelospira acutiplicata Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 136, pi. 53,

figs. 32-39. 
LOG. Waterville, Cassville, East Victor, etc., New York.

Anoplotheca Camilla (Hall). Oriskany and Up. Helderberg (Dev.).
Cceloapira concava Hall (non Hall 1863), Pal. New York, IV, 1867, p. 329. 
Ccelospira Camilla Hall, Ibidem, 1867, pi. 52, figs. 13-19; Twentieth Rep. N. Y.

State Cab. Nat. Hist., 1867, p. 168. Hall and Clarke, Pal. New York, VIII,
Pt. II, 1893, p. 136, pi. 53, figs. 24-31. 

Loc. Caledonia, New York; county of Haldimand, Ontario.

Anoplotheca concava (Hall). Lower Helderberg (Dev.).
Leptoccelia concava Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 107;  

Pal. New York, III, 1859, p. 245, pi. 38, figs. 1-7. Billings, Canadian Jonr., 
VI, 1861, p. 352, fig. 127 - Geology Canada, 1863, p. 369, fig. 383; p. 957, fig. 451.

Ccelospira concava Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 60;  
Trans. Albany Institute, IV, 1863, p. 146. Meek, American Jour. Sci., 2d 
ser., XL, 1865, p. 33. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 
134, figs. i22,123; pi. 53, figs. 20-23.

Loc. Albany and Schoharie counties, New York; Kennedy Channel, Arctic region.

Anoplotheca dichotoma (Hall). Oriskany (Dev.). 
Leptoccelia dichotoma Hall, Pal. New York, III, 1859, p. 452, pi. 103B, figs. 3. 

Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 137. 
Loc. Cumberland, Maryland. 
Ol)s. Possibly the young of Anoplotheca flabellites.

Anoplotheca fimbriata (Hall). . Oriskany (Dev.). 
Leptoccelia fimbriata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. c<3, 

fig. 3; Pal. New York, III, 1859, p. 450, pi. 103B, fig. 2. Hall and Clarke, 
Ibidem, VIII, Pt. II, 1893, p. 137, pi. 53, figs. 47-52, 54, 55. 

Loc. Cumberland, Maryland.

Anoplotheca flabellites (Conrad). Oriskany and Corniferous (Dev.).
Atrypa flabellites Conrad, Fifth Ann. Rep. N. Y. Geol. Survey, 1841, p. 55.
Atrypa palmata Morris and Sharpe, Quart. Jour. Geol. SQC. London, II, 1846, 

p. 276, pi. 10, fig. 5.
Orthis palmata Sharpe and Salter, Trans. Geol. Soc. London, 2d ser., VII, 1856, 

p. 207, pi. 26, figs. 7-10.
Leptoccelia propria Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 108.
Leptocwlia flabellites Hall, Twelfth Rep. Ibidem, 1859, p. 33, tigs. 1, 2, 4; Pal. 

New York, III, 1859, p. 449, pi. 103B, fig. 1; pi. 106, fig. 1. Billings, Cana 
dian Jour., VI, 1861, p. 351, fig. 126; Geology Canada, 1863, p. 369, fig. 
382. Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 397, pi. 8, fig. 
3. Billings, Pal. Fossils, II, 1874, p. 42, pi. 3, figs. 5, 6. Steinmann, American 
Naturalist, XXV, 1891, p. 856. A. Ulrich, N. Jahrb. f. Mineral., Beilageband,
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Anoplotheca flabellites (Conrad) Continued.
VIII, 1892, p. 60, pi. 4, figs. 9, 10-13. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, p. 137, pi. 53, figs. 40-46, 53. A^on Ammon, Zeits. Gesells. 
fur Erdk., Berlin, XXVIII, 1893, p. 363, fig. 7.

Orthis aymara Salter, Quart. Jour. Geol. Soc. London, XVII, 1861, p. 68, pi. 4, 
fig. 14.'

Orthis palmata Sliarpe and Salter, Trans. Geol. Soc. London, 2cl ser., VII, 1856, 
p. 207, pi. 26, figs. 7-10.

Loc. Schoharie, etc., New York; county of Haldimand, Ontario; Gasp6; Cum 
berland, Maryland; Union County, Illinois; Bolivia; Tanquarassu, Matto 
Grosso, Brazil; Falkland Islands; South Africa.

Anoplotheca hemispherica (Sowerby). Clinton (Sil.).
Atrypa hemispherica Sowerby, Murchison's Silurian System, 1839, p. 639, pi. 20,

fig. 7. Hall, Pal. New York, II, 1852, p. 74, pi. 23, fig. 10. Billings, Geology
Canada, 1863, p. 318, fig. 337.

Atrypa hemispherica? Hall, Geology, N. Y.; Rep. Fourth Dist., 1843, p. 73, fig. 4. 
Leptocoelia hemispherica Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 77. Nettelroth, Kentucky Fossil Shells, Morn. Kentucky Geol. Survey,
1889, p. 152, pi. 32, figs. 21-23, 36-39. Foerste, Proc. Boston Soc. Nat. Hist.,
XXIV, 1890, p. 325, pi. 6, figs. 18,19.

Atrypa llabella Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 68. 
Ccelospira? hemispherica Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

136, pi. 82, figs. 1-4 (? pi. 52, fig. 16). 
LOG. England; Rochester, Sodus, and Walcott, New York; Louisville, Kentucky;

Cumberland Gap, Tennessee; Ringgold, Georgia; Collinsville, Alabama;
Arisaig, Nova Scotia (Ami); Anticosti.

Anoplotheca infrequens (Walcott). Lower and Upper Devonian.
Trematospira infrequens Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 151,

pi. 4, fig. 3.
Loo. Lone Mountain, Nevada. 
Obs. The exterior is like that of A. flabellites.

Anoplotheca planoconvexa (Hall). . . Clinton (Sil.).
Atrypa planoconvexa Hall, Pal. New York, II, 1852, p. 75, pi. 23, fig. 11. Bil 

lings, Geology Canada, 1863, p. 318, fig. 336.
Leptoccelia planoconvexa Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, 

p. 78. Nicholson and Hinde, Canadian Jour., 11. ser., XIV, 1874, p. 144.
Coelospira ?planoconvexa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, 

p. 136, pi. 52, fig. 15; pi. 53, tigs. 11-16.
LOG. Flamborough Head, Ontario; Niagara of Wisconsin (Whitfield).

Anoplotheca plicatula (Hall). Clinton (Sil.). 
Atrypa plicatula Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 71, fig. 4; Pal.

New York, II, 1852, p. 74, pi. 23, fig. 9. 
Leptoccelia? plicatula Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 78.
Rhynchonella plicata Miller, N. American Geol. Pal., 1889, p. 369. 
Coelospira? plicatula Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 136,

pi. 52, figs. 12-14; pi. 82, fig. 5. 
LOG. Reynales Basin, New York; Niagara of Wisconsin (Whitfield).

ATHYRIS McCoy (emend Hall and Clarke).
Genotype Terebratula concentrica von Buch.

Athyris McCoy, Carb. Fossils Ireland, 1844, pp. 128, 146. Hall, Thirteenth Rep. 
N. Y. State Cab. Nat. Hist., 1860, p. 73. Billings, Canadian Jour., V, 1860, 

Bull. 87  10
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ATHYRIS McCoy (emend Hall and Clarke) Continued.
p. 273; Ibidem, VI, 1861, p. 138; Pal. Fossils, I, 1862, p. 144. Hall, Twen 
tieth Rep. N. Y. State Cab. Nat. Hist., 1867, pp. 152, 258; Pal. New York, 
IV, 1867, p. 282. Billings, American Jour. Sci., XLIV, 1867, p. 48. Herrick, 
Bull. Denison Univ., IV, 1888, p. 14.-rNettelroth, Kentucky Fossil Shells, 
,Mein. Kentucky Geol. Survey, 1889, p. 87. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, p. 83, fig. 57 on p. 86; Thirteenth Ann. Rep. N. Y. State 
Geologist, 1895, p. 777.

Spirigera d'Orbiguy, Paris Acad. Sci., Comptes Rendus, XXV, 1847, p. 268.
Euthyris Quenstedt, Petrefacteukunde Deutschlauds, 1871, p. 442.

Athyris ainericana Swallow^Cleiothyris roissyi.
Athyris angelica Hall. Chemung (Dev.).

Athyris angelica Hall, Fourteenth Rep. N. Y. State Cab. Nat. Hist., 1861, p. 99 ;  
Fifteenth Rep. Ibidem, 1862, pi. 3, figs. 10-13, 24; Pal. New York, IV, 1867, 
p. 292, pi. 47, figs. 9-20. Walcott, Mon. II. S. Geol. Survey, VIII, 1884, 
p. 148. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 90, pi. 45, 
figs. 26-30.

LOG. Phillipsburg, Rockville, etc., New York; Meadville, Pennsylvania; Eureka 
district, Nevada.

Athyris angelica occidentalis Whiteaves. Hamilton (Dev.).
Athyris angelica occidentalis Whiteaves, Cont. Canadian Pal., I, 1891, p. 227,

pi. 32, fig. 3. 
Loc. Athabasca River, Canada.

Athyris ashlandensis Herrick=A. lamellosa.
Athyris biloba (A. Wincliell). Kinderhook (L. Garb.). 

Spirigera biloba A. AVinchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 118. 
Loc. Rockford, Indiana.
Obs. This species is not well established and is based upon a single ventral 

valve. .

Athyris blancha Billings Meristella blancha. 
Athyris borealis Billings=Catazyga erratica.
Athyris brittsi Miller. Middle Devonian.

Athyris brittsi Miller, Eighteenth Ann. Rep. Geol. Survey Indiana, 1894, p. 314,
pi. 9, figs. 16-18. 

LOG. Near Otterville, Missouri. 
Obs. Probably the same as A. spirii'eroides.

Athyris caputserpentis Swallow=Semi]mla caputserpentis.
Athyris charitonensis Swallow Seminula charitonensis.
Athyris chloe Billings=Parazyga hirsuta.
Athyris clara Billings=Meristella nasuta.
Athyris claytoni Swallow=Seininula claytoni.
Athyris clintonensis Swallow=Cleiothyris clintonensis.
Athyris clusia Billings= Meristella cliisia.
Athyris concentrica Billings (non von Buch)=A. spiriferoides.
Athyris congesta Conrad=Hyatella congesta.
Athyris cora Hall. Hamilton and Chemung ? (Dev.).

Athyris cora Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 94;  
Fifteenth Rep. Ibidem, 1862, pi. 3, figs. 15, 16; Pal. New York, IV, 1867, p. 
291, pi. 47, figs. 1-7. Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 90, pi. 
45, figs. 6-10.

Loc. Delphi, New York.
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Athyris (?) corpulfenta (A. Winchell). Kiiiderhook (L. Carb.). 
Spirigera corpaleiita A. Winohell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 6. 
LOG. Burlington, Iowa.

Athyris crassicardinalis White=Cleiothyris crassicardinalis. 
Athyris crassirostra Billings=Whitfieldella cyliudrica. 
Athyris cylindrica Billings=Whitfieldella cyliudrica.
Athyris densa Hall and Clarke. St. Louis (L. Garb.). 

Athyris deusa Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 364, pi. 46,
figs. 6-12.

Loc. Washington County, Indiana; Colesburg, .Kentucky. 
01)8. Compare with Centronella (?) crassicardinalis.

Athyris differentia McGhesney=Seniiiiula argentea.
Athyris eborea A. Winchell=A. vittata.
Athyris euzona Swallow=Seuimula forrnosa.
AthyrisC?) formosa Swallow=Seminula formosa.
Athyris fultonensis (Swallow). Coriiiferous and Hamilton (Dev.).

Spirigera fultoneusis Swallow, Trans. St. Louis Acad. Sci., I, July or August, 1860, 
p. 650.

Spirigera minima Swallow, Ibidem, 1860, p. 649.
Athyris vittata Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 89;  

Pal. New York, IV, 1867, p. 289, pi. 46, figs. 1-4.  White, Second Ann. Rep. 
Indiana Bureau of Statistics and Geol., 1880, p. 502, pi. 4, figs. 8, 9; Tenth 
Rep. State Geol. Indiana, 1881, p. 134, pi. 4, figs. 8, 9. Nettelroth, Kentucky 
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 87, pi. 16, figs. 25-32.  
Whiteaves, Cont. Canadian Pal., I, 1892, p. 228. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1893, p. 90, figs. 62, 63; pi. 45, figs. 1-5. Keyes, Geol. 
Survey Missouri, V, 1895, p. 90, pi. 41, fig. 1.

Spirigera eborea A. Wiuchell, Rep. Lower Peninsula Michigan, 1866, p. 94.
Loc. Callaway County, Missouri; Iowa City and New Buffalo, Iowa; Falls of 

Ohio; Alpena, Michigan; Lake Winnipegosis, Manitoba.
Obs. Specimens of S. fultonensis Swallow and S. eborea Winchell in the writer's 

collection prove to be the same as A. vittata Hall.
Athyris hannibalensis (Swallow). Chouteau (L. Carb.).

Spirigera hannibalensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 649. 
Athyris hannibalensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 90,

pi. 46, figs. 13-15. Keyes, Geol. Survey Missouri, V, 1895, p. 90, pi. 40, fig. 9. 
LOG. Clarksville, Hannibal, etc., Missouri; Sciotoville, Ohio. 
Obs. Meek was inclined to regard this species the same as A. lamellosa. It is,

however, distinct. See A. missouriensis.

Atbyris harpalyce Billings=Whitfieldella harpalyce.
Athyris hawui Swallow=Seminula hawui.
Atliyris headi Bill ings=Catazyga headi.
Athyris headi auticostiensis Billings=Catazyga erratica.
Atliyris headi borealis Billings=Catazyga erratica.
Athyris hirsnta Hall=Cleiothyris hirsuta.
Athyris incrassata Hall. Burlington (L. Garb.). 

Athyris incrassata Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 600, pi. 12, fig.
6. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 90, pi. 46, fig. 21;
pi. 83, fig. 39.

Athyris incrassatus Keyes, Geol. Survey Missouri, V, 1895, p. 91, pi. 41, fig. 10. 
LOG. Burlington, Iowa; Quincy, Illinois; Hannibal, Missouri.
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Atliyris intermedia Nicholson=Whitfieldella intermedia. "

Athyris intervarica McChesney.     Burlington (L. Garb.).
Atliyris intervarica McChesney, Descriptions New Pal. Foss., 1861, p. 78.
LOG. Burlington, Iowa.
Obs. May be the same as A. lamellosa L'Eveilld.

Athyris (?) jacksoni (Swallow). Upper Coal Measures. 
Spirigera jacksoni Swallow, Trana. St. Louis Acad. Sci., I, 1860, p. 651. 
Loo. Cass County, Missouri.

Athyris Julia Billings=Whitfieldella julia. 
Athyris junia Billings=Hyattella jimia.

Athyris lamellosa (L'Eveille). . Waverly-Keokuk-(L. Garb.).
Spirifer lainellosus L'Eveille', M6m. Soc. G6ol. de France, II, 1835, p. 39, figs.

21-23.
Athyris lainellosa Meek, Pal. Ohio, II, 1875, p. 283, pi. 14, fig. 6. Herrick, Bull 

Denison Univ., Ill, 1888, p. 49, pi. 2, fig. 7. Hall and Clarke, Pal. New York, 
VIII, Pt. II, .1893, p. 90, pi. 46, figs. 16-20. 

Athyris ashlandensis Herrick, Bull. Denison Univ., IV, 1888, p. 24, pi. 3, fig. 6; 
Geol. Ohio, VII, 189.5, pi. 23, fig. 10. 

Loc. Europe; Sciotoville, and Licking County, Ohio; Lebanon, Kentucky; Craw-
fordsville, Indiana; New Mexico. 

Obs. See A. intervarica McChesney. 
Athyris lara Billings=Atrypa lara. 
Athyris maconensis Swallow=Seminula maconensis. 
Athyris maia Billings=Martinia maia. 
Athyris minima Swallow=A. fultonensis.

Athyris minutissima Webster. Chemung (Dev.). 
Athyris minutissima Webster, American Nat., XXII, 1888, p. 1015. 
Loc. Near Eockford, Iowa.

Athyris missouriensis Swallow=Cleiothyris missouriensis.
Athyris missouriensis (A. Winchell). Chouteau (L. Garb.). 

Spirigera inissouriensis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,
p. 117.

Loc. Louisiana, Missouri; Medina County, Ohio. 
Obs. Should be compared with A. hannibalensis.

Athyris monticola (White). . Lower Carboniferous. 
Spirigera monticola White, Wheeler's Geogr. Geol. Expl. and Survey west 100 

Merid., Prel. Rep., 1874, p. 16; Final Rep. Ibidem, IV, 1875, p. 91,- pi. 5, 
fig. 11. 

Loc. Mountain Spring, Nevada.

Athyris naviformis Billings=Whitfieldella naviformis. 
Athyris nitida Billings = Whitfieldella nitida. 
Athyris obmaxiina McGhesney=01eiothyris obmaxima. 
Athyris obvia McChesney=Cleiothyris obvia. -

Athyris ohioensis (A. Winchell). Waverly (L. Carb.). 
Spirigera ohioensis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 118. 
Athyris ohioensis Herrick, Bull. Denison Univ., Ill, 1888, p. 49, pi. 2, fig. 1. 
Loc. Akron and Sciotoville, Ohio.

Athyris orbicularis McChesiiey=Cleiothyris orbicularis.
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Athyris (?) ottervillensis Miller. Middle Devonian.
Athyris ottervillensia Miller, Eighteenth Ann. Eep. Geol. Survey Indiana, 1894,

p. 314, pi. 9, figs. 14,15. 
Loc. Near Otterville, Missouri.

Athyris papilioniformis McChesuey. Kaskaskia (L. Garb.).
Athyris spiriferoides McChesney (non Eaton, 1831), Descriptions New Pal. FOBS.,

1860, p. 46. 
Athyris? papilioniforrnis McChesney, Ibidem, 1865, pi. 6, fig. 4; Trans. Chicago

Acad. Sci., I, 1868, p. 33, pi. 6, fig. 4. 
Loc. Fountain Bluff, Illinois. 

Athyris parvirostris Meek and Wortheu=Cleiotkyris roissyi.

Athyris parvula Whiteaves. Hamilton (Dev.).
Athyris parvula Whiteaves, Cont. Canadian Pal., I, 1891, p. 228, pi. 32, figs. 4, 5. 
Loc. Athabasca River, Canada.

Athyris pectiuifera? Swallow (non Sowerby)=Cleiothyris roissyi. 
Athyris (?) perinflata McChesuey. Keokuk (L. Garb.).

Athyris perinflata McChesney, Descriptions New Pal. Poss., 1861, p. 81. 
Loc. Nauvoo, Illinois.

Athyris persiuuata Meek=Seminula persinuata.
Athyris planosulcata American authors (non Phillips)=Cleiothyris

roissyi. « 
Athyris plattensis S wallow=Serninula plattensis. 
Athyris polita Hall. Chemung (Dev.).

Atrypa polita Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, Tables of Organic
Remains, 65, fig. 5.

Athyris ? polita Hall, Pal. New York, IV, 1867, p. 293, pi. 47, figs. 21-33. 
Athyris polita Hall and Cla-rke, Pal. New York, VIII, Pt. II, 1895, pi. 46, figs. 1-5 
Loc. Jasper, Randolph, and Albion, New York. 

Athyris'prinstana Billings=Hindella prinstana.

Athyris prouti (Swallow). Chouteau (L. Garb.).
Spirigera prouti Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 649. 
Athyris prouti Keyes, Geol! Survey Missouri, V, 1895, p. 91. 
Loc. St. Louis County, etc., Missouri.

Athyris reflexa Swallow=Gleiothyris reflexa.
Athyris roissyi=Cleiothyris roissyi.
Athyris singletom Swallow=Seiniuula singletoni.
Athyris (?) solitaria Billings. Anticosti (Sil.). 

Athyris solitaria Billings, Catalogue Sil. Foss. Anfcicosti, 1866, p. 48. 
Loc. Anticosti.

Athyris spiriferoides McChesney (non Eaton)=A. papilioniformis. 
Athyris spiriferoides (Eaton). Corniferous and Hamilton (Dev.).

Terebratula spiriferoides Eaton, American Jour. Sci., XXI, 1831, p. 137; Geo 
logical Text-book, 1832, p. 46.

Atrypa conceutrica Conrad (non von Buch), Ann. Rep. Geol. Survey New York, 
1838, p. 111. Hall, Geol. New York; Rep. Fourth Dist, 1843, p. 198, fig. 5.

Spirifera spiriferoides Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 153, 
figs. 1, 2. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 828, fig. 667.

Athyris spiriferoides Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, 
p. 93, figs. 1-4; Fifteenth Rep. Ibidem, 1862, p. 180, figs. 1-4:; Pal. New 
York, IV, 1867, p. 285, pi. 46, figs. 5-31. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, p. 89, tigs. 60, Gl; pi. 45, figs. 11-27.
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Athyris spiriferoides (Eaton)  Continued.
Athyris concentrica Billings, Canadian Jour., VI, 1861, p. 145, figs. 54-57; Geol.

Canada, 1863, p. 373, fig. 399; p. 385, lig. 421. 
LOG. New York; Pennsylvania; Maryland; Virginia; Cayuga and Widder, Canada.

Atliyris squamosa Wbrlhen=Cleiothyris squamosa. 
Athyris sublamellosa Hall=Cleiothyris roissyi. 
Athyris subquadrata Hall=Seminula subquadrata. 
Atbyris subtilita Hall=Seminula argentea. 
Athyris trinucleus Hall=Seminula trinucleus. 
Athyris trisinuatns McOhesney=Meristiua trisinuata. 
Athyris tutnida Koemer=Meristina tumida.
Athyris (?) tumidula Billings.   Anticosti (Sil.). 

Athyris tnraidnla Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 47. 
LOG. Anticosti. 
01)s. Probably a species of Whitfieldella.

Athyris (?) turgida Shaler. Anticosti (Sil.). 
Athyris tnrgida Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 69. Miller, N. Ameri 

can Geol. Pal., 1889, p. 335. 
LOG. Anticosti.

Athyris ultravarica McGh.esney. Keoknk (L. Garb.).
Athyris ultravarica McChesney, Descriptions New Pal. Fossils, 1861, p. 79.
LOG. Keokuk, Iowa.

Athyris umbonata Billings =Hindella umbonata. 
Athyris unisulcata Billings=Pentagonia unisnlcata. 
Athyris vittata Hall=A. fultonensis.
ATRYPA Dalman. Genotype Anomia reticnlaris Linnreus. 

Atrypa Dalman, Kongl. Svenska Vet.-Akad. Handl., for 1827, 1828, p. 102.  
Billings, Canadian Nat. Geol., I, 1856, p. 134; Canadian Jour., VI, 1861, p. 
264. Whitfield, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 141, pi. 
1, Hall, Pal. New York, IV, 1867, p. 312. Nettelroth, Kentucky Fossil 
Shells, Mem. Kentucky Geol. Survey, 1889, p.«88. Hall and Clarke, Pal. New 
York, VIII, Ft. II, 1893, p. 163;-Thirteenth Ami. Rep. N. Y. State Geolo 
gist, 1895, p. 818.

Atrypa iequiradiata Gonrad=Rensselceria ce'quiradiata.
Atrypa acutiplicata Gonrad=Anoplotheca acutiplicata.
Atrypa acutirostrum Hall=R,hynchonella acutivostris.
Atrypa affinis Vanuxeni = A. reticularis.
Atrypa altilis Hall=Gamaroto3chia plena.
Atrypa ambigua Hall=Gamarella ambigna.
Atrypa aprinis Hall^IToinosospira apriniformis.
Atrypa arata Conrad=Pen tarn erell a arata.
Atrypa aspera American anthors=A. spinosa.
Atrypa aspera occideutalis Hall=A. hystrix occidentals.
Atrypa bidens Hall=Khynchonella bidens.
Atrypa bidentata Hall=Ehynchonella bidentat:i.
Atrypa bisulcata Hall (non Vanuxem)=Cyclosi)ira bisulcata.
Atrypa bisulcata Vanuxem (non Hall) = Whitfieldella bisulcata.
Atrypa brevirostris Hall=Anastrophia brevirostris.
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Atrypa calviui Nettelrotb=A. rugosa.
A try pa camura Eall=Treniatospira cauuira.
Atrypa capax Conrad=Ebyncbotrema capax.
Atrypa cbemungensis Conrad=A. reticularis.
Atrypa circulus Hall=Parastropbia bemiplicata.
Atrypa cornis O\ven=Gypidula coniis.
Atrypa couceutrica Conrad, and Hall=Athyris spiriferoides.
Atrypa conciuua Hall=Nucleospira concinua.
Atrypa congesta Courad=Hyattella congesta.
Atrypa congregata Conrad=Camarotojcbia cougregata.
Atrypa coutracta Hall=Caniarotoecbia contracta.
Atrypa corallifera Hall=Dictyonella corallifera.
Atrypa crassirostrnm Hall=Whitfieldella cylindrica.
Atrypa cuboides Vanuxem, and Hall=Hypotbyris cuboides.
Atrypa cuneata Hall=Ebynchotretra cuneata ainericaiia,
Atrypa cuspidata Hall=Triplecia cuspidata.
Atrypa cyliudrica Hall=Wbitfieldella cylindrica.
Atrypa deflecta Hall=Zygo8pira deflecta.
Atrypa dentata Ha.ll=Ebyncbotrema deutata.
Atrypa desquamata Sowerby. Middle Devonian.

Atrypa desquamata Sowerby, Trans. Geol. Soc., 2d ser., V, 1840, pi. 56, figs.
19, 20. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 150, pi. 14, lig. 4. 

LOG. Europe; Petoskey, Michigan; Eureka district, Nevada.

Atrypa disparilis flall=Atrypiua disparilis.
Atrypa dubia Hall=Protorbynclia dubia.
Atrypa clnmosa Hall = A. spinosa.
Atrypa duplicata Hall=Caniaroto3cbia duplicata.
Atrypa ellipsoidea Nettelrotb. Corniferous (Dev.).

Atrypa ellipsoidea Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.
Survey, 1889, p. 90. 

Loc. Falls of Ohio.

Atrypa clongata Conrad=Eenssel*ria ovoides. 
Atrypa emacerata Hall=Ebyncbouella einacerata. 
Atrypa oquiradiata Hall=Carnarotcticbia equiradiata. 
Atrypa exigna Eall=Zygospira exigua. 
Atrypa cximia.Hall=Carnarot03cbia exiiuia. 
Atrypa extans Eminous=Triplecia extans. 
Atrypa flabella Sbalcr=Anoplotbeca bemispberica. 
Atrypa iiabellites Conrad=Auoplotheca Habellites. 
Atrypa galeatus Dalmau=Gypidula galeata.
Atrypa(?) gibbosa Hall. Clinton (SiL). 

Atrypa gibbosa Hall, Pal. New York,'II, 1852, p. 79, pi. 20, tig. 10. 
LOG. Clinton, New York.

Atrypa globuliforinis Yanuxeiu=Leiorbyucbus globuliforme. 
Atrypa liemiplicata Hall=Parastropbia beniiplicata. 
Atrypa bemispberica ISowerby=Auoplotbeca bemispberica. 
Atrypa. birsuta Hall=Parazyga birsuta.
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Atrypa hystrix Hall. Chemuug- (Dev.).
Atrypa hyatrix Hall, Geology N. Y.; Rep. Fourth Dist.y 1843, p. 271, lig. 2. Rog 

ers, Geol. Pennsylvania, II, Pt. II, 1858, p. 829, fig. 681. Hall, Pal. New 
York, IV, 1867, p. 326, pi. 53A, figs. 15-17. Whitfield, Geol. Wisconsin, IV, 
1882, p: 333, pi. 26, fig. 5. Hall and Clarke, Pal. New York, VIII, Pt. II, 
1895, pi. 55, fig. 23.

LOG. Steuben County, New York; Pennsylvania; Rockford, Iowa; Milwaukee, 
Wisconsin.

Obs. See A. spinosa.

Atrypa hystrix elongata Webster. Chenmng (Dev.).
Atrypa hystrix var. elougata Webster, American Nat., XXII, 1888, p. 1104. 
Loc. Near Rockford, Iowa.

Atrypa hystrix occidentalis Hall. Middle Devonian.
Atrypa aspera var. occidentalis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 515, 

pi. 6, fig. 3. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 55, figs. 
18-20.

Atrypa aapera Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 403, pi. 13, 
fig. 7.

Loc. Independence, Davenport, etc., Iowa; Rock Island, Illinois:
O&s. This variety is probably more closely related to A. hystrix than to A. aspera.

Atrypa hystrix planosulcata Webster. Chenmng (Dev.).
Atrypa hystrix var. planosulcata Webster, American Nat., XXII, 1888, p. 1104. 
Loc. Near Rockford, Iowa.

Atrypa imbricata Hall (non Sowerby)=A. nodostriata. 
Atrypa impressa Hall=A. reticularis impressa. 
Atrypa impressa Shaler (non Hall) = A. reticularis. 
Atrypa increbescens Hall=Khyuchotrema inaequivalvis. 
Atrypa intermedia Hall=Whitfieldella intermedia. 
Atrypa interplicata Hall=Anastrophia interplicata. 
Atrypa laevis Vaimxem=Meristella las vis. 
Atrypa lacunosa Vaimxem=Anastrophia verneuili. 
Atrypa lamellata Hall=Rhynchonella lamellata.

Atrypa(?) lara (Billings). Auticosti (Sil.). 
Athyris lara Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 47. 
Atrypa lara Davidson, Suppl. British Sil. Brach., Palteontographical Soc., 1882,

p. 121.
Loc. Anticosti.
Obs. Said to have a true Atrypa loop and spires. The exterior is smooth. Prob 

ably the type of a new genus.

Atrypa laticorrugata Foerste. Clinton (Sil.). 
Atrypa lati-corrugata Foerste, Geol. Ohio, VII, 1895, p. 591, pi. 57A, fig. 16. 
Loc. Dayton, Ohio.

Atrypa laticostata Hall (lion Phillips)=Camaroto3chia contracta. 
Atrypa lentiformis Vanuxem=A, reticularis. 
Atrypa limitaris Hall=Leiorhynchus limitare.
Atrypa (?) lingulata Mcollet. Lower Carboniferous. 

Atrypa lingulata Nicollet, Rep. Hydrog. Basin Up. Miss. River, 1843, p. 167. 
"Subfusiform; valves nearly equally convex; inferior valve with a longitudinal 

sinus; base projecting in the middle, the margin of the projection truncated. 
St. Louis, and also the bluff beneath Rockwell, Illinois."
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Atrypa marginalia (Dalman). Niagara (Sil.).
Terebratula marginalia Dalman, Kongl. Svenska Vet.-Akad. Handl., for 1827,

1828, p. 59, pi. 6, fig. 6. 
Afcrypa marginalia Roemer, Sil. Fauna west. Tennessee, 1860, p. 69, pi. 5, fig. 10. 

Billings, Catalogue Sil. Foes. Anticosti, 1866, p. 46. Hall and Whitfield,
Twenty-fourth Rep. New York State Cab. Nat. Hist., 1872, p. 197.  Foerste,
Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 314, pi. 6, figs. 8, 9; Geol. Ohio,
VII, 1895, p. 591, pi. 25, figs. 6, 9; pi. 31, figs. 8, 9. Hall and Clarke, Pal.
New York, VIII, Pt. II, 1895, pi. 55, figs. 24, 25. 

Treinatospira matthewsoni McChesney, Descriptions New Pal. FOBS., 1860, p.
71; Trans. Chicago Acad. Sci., I, 1868, p. 32, pi. 7, fig. 3. 

Atrypa nodostriata Foerste (non Hall),.Bull. Denison Univ., I, 1885, p. 90, pi.
13, fig. 9. 

Atrypa marginalia var. multistriata Foerste, Proc. Boston Soc. Nat. Hist., XXIV,
1890, p. 316, pi. 6, fig. 8. 

LOG. Europe; Anticosti; Dayton,Ohio; Hanover, Indiana; Louisville, Kentucky;
Decatur County, Tennessee; Bridgeport, Illinois.

Atrypa masonii (Salter). Silurian.
Rhyuchonellamasonii Salter, Sutherland's Jour. Voyage BaffiusBay, etc., II, 1852, 

p. ccxxi, pi. 5, fig. 5. Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 
1878, p. 596.

Loc. Near Wellington Channel, Bessels Bay, lat. 81° 6'.

Atrypa medialis Vanuxem=Eatonia medialis.
Atrypa mesacostalis Hall=Leiorhynchus inesacostale.
Atrypa missouriensis Miller. Middle Devonian.

Atrypa niissouriensis Miller, Eighteenth Ann. Rep. Geol. Survey Indiana, 1894,
p. 315, pi. 9, figs. 19-21. 

Loc. Near Otterville, Missouri.

Atrypa modesta Hall=Zygospira modesta. 
Atrypa nasuta Conrad=Meristella nasuta. 
Atrypa naviformis Hall=Whitfieldella naviformis. 
Atrypa neglecta Hall=Caluarotcechia neglecta. 
Atrypa nitida Hall=Whitfieldella nitida. 
Atrypa nitida oblata Hall=Whitfieldella oblata. 
Atrypa nodostriata Foerste (non Hall) = A. marginalis. 
Atrypa nodostriata Hall. Clinton and Niagara (Sil.). 

Atrypa imbricata Hall (non Sowerby), Geol. N.Y.; Rep. Fourth Pist., 1843,
Tab. Organic Remains, 13, fig. 1. 

Atrypa nodostriata Hall, Pal. New York, II, 1852, p. 272, pi. 56, fig. 2. Hall and
Whitfield, Pal. Ohio, II, 1875, p. 133, pi. 7, figs. 12-14.

LOG. Lockport, New York; Yellow Springs, Ohio; Louisville, Kentucky; Wis 
consin.

Atrypa nucleolata Hall=Whitfieldella nncleolata.
Atrypa nucleus Eall=Triplecia nucleus.
Atrypa nustella Castelnau=Eatonia peculiaris.
Atrypa oblata Hall=Whitfieldella oblata.
Atrypa obtusiplicata Hall=Camarotcechia obtusiplicata.
Atrypa octocostata Conrad=Pentamerella arata.
Atrypa palmata Morris and Sbarpe=Anoplotheca flabellites.
Atrypa peculiaris Conrad=Eatonia peculiaris.
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Atrypa phoca (Salter). Silurian.
Rhynchouella phoca Salter, Sutherland's Jour. Voyage Baffins Bay, etc., IJ, 1852,

p. ccxxvi, pi. 5, iigs. 1-3.
Atrypa phoca Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878, p. 576. 
LOG, Cape Riley, Cornwallis, Seal Islands, Bessels Bay, lat. 81° 6', and Dobbins

Bay, lat. 79° 41', Arctic America.
Atrypa plauocoiivexa Hall=Anoplotheca planocouvexa. 
Atrypa pleiopleura Conrad=Camaroto3chia pleiopleura. 
Atrypa plena Hall=Cainarotcechia plena. 
Atrypa plicata Hall=Khynchoiiella plicata. 
Atrypa plicatella Hall=Rhynchonella plicatella. 
Atrypa plicatula Hall=Aiioplotheca plicatula. 
Atrypa plicifera Hall=CainarotcBchia plena. 
Atrypa polita Hall=Athyris polita. 
Atrypa prisca Vauuxeni=A. reticularis.

Atrypa pseudomarginalis Hall. Up. Helderberg (Dev.).
Atrypa pseudomarginalis Hall, Thirteenth Eep. N. Y. State Cab. Nat. Hist., 

1860, p. 84; Fifteenth Rep. Ibidem, 1862, p. 189; Pal. New York, IV, 1867,
  p. 327, pi. 53, figs. 1, 2. Hall and Chirke, Ibidem, VIII, Pt. II, 1895,, pi. 55, 

figs. 26, 27.
LOG. Schoharie, New York.

Atrypa quadricostata Hall, 1843=Leiorhyuclms quadricostatuin. 
Atrypa quadricostata Hall, 1852=Hyattella congesta. 
Atrypa rectiplicata Conrad=Spirifer rectiplicatus. 
Atrypa recurvirostris Hall=Zygospira recurvirostris.

Atrypa reticularis (Liniueus). Silurian and Devonian.
Anemia reticularis Linnd, Systema Naturye, ed. xii, 1,1767, p. 1132.
Atrypa chemungensis Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 

265. Vanuxem, Geol. New York; Rep. Third Diet., 1842, p. 182, fig. 4,
Hipparionyx cousimilaris Vanuxeni, Geol. New York; Rep. Third Dist.,-1842, p. 

132, fig. 2.
Atrypa aflmis Vanuxem, Geol. New York; Rep. Third Dist., 1842, p. 88, fig. 12.  

Hall, Ibidem, Rep. Fourth Dist, 1843, p. 88, fig. 12.
Atrypa prisca Vaiiuxem, Geol. Now York; Rep. Third Dist., 1842, p. 139, fig. 5.  

Hall, Ibidem, Rep. Fourth Dist., 1843, p. 175, fig. 5; p. 198, fig. 4. 0won, Geol. 
Expl. Iowa, Wisconsin, Illiuois, 1844, pi. 12, figs. 2, 10. Billings, Canadian 
Nat. Geol., I, 1856, p. 474, pi. 7, fig. 11.

Atrypa lentiformis Vauuxem, Geol. New York; Rep Third Dist.,. 1842, p. 163,' 
fig. 3; p. 164. Hall, Ibidem, Rep. Fourth Dist., 1843, p. 215, fig. 3.

Strophoinena ithacensis Vanuxem, Geol. New York; Rep. Third Dist., 1842, p. 
174, fig. 2. (On the authority of Professor Williams.)

Atrypa tribulis Hall, Gool. New York; Rep. Fourth Dist., 1843, p. 271, fig. 3.
Terebratula prisca Castelnau, Easai Syst., Sil. 1'Arne'rique Septentrionale, 1843, 

p. 40, pi. 13, fig. 8.
Terebratula reticularis Hall, American Jour. Sci., 2d ser., XX, 1849, p. 227.  

Yaudell and Shurnard, Cont. Geol. Kentucky, 1847, p. 10.
Atrypa reticularis Hall, Pal. New York, II, 1852, p. 72, pi. 23, fig. 8; p. 270, pi. 

-55, fig. 5. Billings, Canadian Nat. Geol., I, 1856, p. 137, pi. 2, fig. 10. Hall, 
Geol. Survey Iowa, II, 1858, p. 515; Pal. New York, III, 1859, p. 253, pi. 42, 
tij>-. 1. Roemer, Sil. Fauna west. Tennessee, 1860, p. 69, pi. 5, fig. 9. Bil 
lings, Canadian Jour., VI, 1861, p. 264, figs. 84-87; Geol. Canada, 1863, p. 318,
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Atrypa reticularis (Linnreus) Continued.
fig. 335; p. 384, fig. 416. Hall, Pal. New York, IV, 1867, p. 316, pi. 52, figs. 
1-3, 7-12; pi. 53, figs. 3-19; pi. 53A, figs. 22, 23. Meek, Trans. Chicago Acad. 
Sci., I, 1868, p. 97, pi. 13, fig, 13. Meek and Worthen, Geol. Survey Illinois, 

'III, 1868, p. 432, pi. 13, fig. 11. Meek, Siiupsou's Rep. Expl. Great Basin 
Terr. Utah, 1876, p. 347, pi. 1, fig. 6; King's U. S. Geol. Survey Expl. 40th 
Parl., IV, 1877, p. 38, pi. 1, fig. 7; pi. 3, fig. 0. Etheridge, Quart. Jour. 
Geol. Soc. London, XXXIV, 1878, p. 596. Hall, Twenty-eighth Rep. New 
York State Mns. Nat. Hist., 1879, p. 162, pi. 25, figs. 44-47.  White, Sec. 
Ann. Rep. Indiana Bureau Statistics find Geol., 1880, p. 502, pi. 5, figs. 7-9;  
Tenth Rep. State Geol. Indiana, 1881, p. 134, pi. 5, figs. 7-9; Ibidem, 
Eleventh Rep., 1882, p. 304, pi. 25, figs. 44-47. Whitfield, Geol. Wisconsin, 
IV, 1882, p. 333, pi. 26, fig. 6. Walcott, Mon. U. S. Geol. Survey, VIII, 
1884, p. 150, pi. 14, fig. 6. Beecher and Clarke, Mem. New York State Mas. 
Nat. Hist., 1,1889, p. 51, pi. 4, figs. 12-20. Nettelroth, Kentucky Fossil Shells, 
Mem. Kentucky Survey, 1889, p. 91, pi. 14,.figs. 12-23; pi. 15, tig. 1.  Foerste, 
Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 314. Whiteaves, Cont. Cana 
dian Pal., I, 1892, p. 289, pi. 37, fig. 8.-Hall and Clarke, Pal. New York,
VIII, Pt. II, 1893, p. 165, fig. 153; pi. 55, figs. 1-17. Herrick, Geol. Ohio,
VII, 1895, pi. 20, fig. 7.

Atrypa impressa Shaler (non Hall), Bull. Mus. Corap. Zool., 4, 1865, p. 68. 
LOG. A characteristic fossil of the Silurian and Devonian throughout the world.

Atrypa reticularis impressa Hall. Schoharie grit (Dev.).
Atrypa impressa Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 122,

figs. 1-7; Pal. New York, IV, 1867, p. 315, pi. 51, figs. 1-9. 
LOG. Schoharie, Clarksville, etc., New York.

Atrypa reticularis niagarensis Nettelrotli. Niagara (Sil.).
Atrypa reticularis var. niagarensis Nettelroth, Kentucky Fossil Shells, Mem.

Kentucky Geol. Survey, 1889, p. 92, pi. 32, figs. 5-8, 44-47. 
LOG. Jefferson County, Kentucky; Clarke County, Indiana.

Atrypa reticularis nuntia Hall and Whitfield. Hamilton (Dev.). 
Atrypa reticnlaris Hall, Pal. New York, IV, 1867, p. 316, pi. 51, figs. 10-24. 
Atrypa reticnlaris var. nuntia Hall and Whitfield, Twenty-fourth Rep. New

York State Cab. Nat. Hist., 1872, p. 199. 
LOG. Falls of Ohio.

Atrypa reticularis ventricosa Hall and Whitfield. Hamilton (Dev.).
Atrypa reticularis Hall, Pal. New York, IV, 1867, p. 316, pi. 52, figs. 4-6. 
Atrypa reticularis var. ventricosa Hall and Whitfield, Twenty-fourth Rep. New

York State Cab. Nat. Hist., 1872, p. 199. 
LOG. Falls of Ohio.

Atrypa robusta Hall=Bliynclionella robuata.
Atrypa rostrata Hall=Meristella rostrata.

Atrypa rugosa Hall. Niagara (Sil.).
Atrypa rugosa Hall, Pal. New York, II, 1852, p. 271, pi. 56, fig. 1. Hall and

Clarke, Ibidem, VIII, Pt. II, 1893, p. 171.
Rhynchonella rugosa Billings, Geol. Canada, 1863, p. 315, fig. 321. 
Atrypa cnlvini Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey,

1889, p. 89, pi. 32, figs. 64-66.
LOG. Lockport, New York; Anticosti; Osgood, Indiana; Louisville, Kentucky. 

Atrypa scitula Hall=Charionella scitnla. 
Atrypa semiplicata Conrad=Rhynclionella semiplicata. 
Atrypa siugnlaris Vaimxem=Eatonia singnlaris.
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Atrypa sordida Hall=Rhynchonella sordida.
Atrypa spinosa Hall. Corniferous-Chemung (Dev.).

Atrypa spinosa Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 200, figs. 
1,2.  Whitfielcl, Geol. Wisconsin, IV, 1882, p. 333, pi. 26, figs. 1, 8. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 55, figs. 21, 22. 

Atrypa durnosa Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 271, fig. 1. 
Atrypa aspera Hall (non Schlotheim), Tenth Rep. New York State Cab. Nat. 

Hist., 1857, p. 168. Rogers, Geol. Pennsylvania, II, 1858, Pt. II, p. 828, fig. 
671. Meek, Trans. Chicago Acad. Sci., I, 1868, p. 96, pi. 13, fig. 12. Net- 
telroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 88, 
pi. 14, figs. 1-11. 

Atrypa aspera vel aspera Hall, Pal. New York, IV, 1867, p. 322, pi. 53A, figs.
1-14, 18, 24, 25. 

Atrypa aspera? Meek, Simpson's Rep. Expl. Great Basin Terr. Utah, 1876, p.
348, pi. 1, fig. 2. 

Atrypa reticularis var. aspera Whiteaves, Cont. Canadian Pal., I, 1891, pp.
229, 289.

LOG. New York; Pennsylvania; Maryland; Virginia; Kentucky; Ohio; Illinois; 
Iowa; Wisconsin; Ontario; Lockhart and Athabasca rivers, etc., Northwest 
Territory, Canada.

Ola. The Corniferous limestone specimens of A. spinosa are not always easily 
distinguished from A. reticularis. The fewer plications of the former, 
however, will usually distinguish it from the latter species. This tendency 
to fewer plications is more marked in the Hamilton formation and attains 
its climax in the Chemuug, where the species is known as A. hystrix. 

Atrypa subtrigonalis Hall=Bhynchonella subtrigonalis. 
Atrypa sulcata Vanuxem=Whitfieldella sulcata. 
Atrypa tenuilineata Hall=Dalmanella teimilineata. 
Atrypa tribulis Hall=A. reticularis. 
Atrypa unguiformis Hall=Hipparionyx proximus. 
Atrypa unisulcata Conrad=Pentagonia umsulcata.

ATRYPINA Hall and Olarke. Genotype Leptoccelia imbricata Hall.
Atrypina Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 161, fig. 152; 

Thirteenth Ann. Rep. New York State Geologist, 1895, p. 815.
Atrypina clintoni Hall and Clarke. Clinton (Sil.). 

Atrypina clintoni Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 162, pi.
53, figs. 7, 17-19; pi. 83, fig. 6. 

Loc. Orleans County, New York.

Atrypina disparilis (Hall). Niagara (Sil.).
Atrypa disparilis Hall, Pal. New York, II, 1852, p. 277, pi. 57, fig. 6. Hall and

Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 53, figs. 1-4. 
Leptoccelia disparilis Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859,

p. 77. 
Trematospira? disparilis Hall, Sixteenth Rep., Ibidem, 1863, p. 60; Trans.

Albany Institute, IV, 1863, p. 146. 
Ccelospira disparilis Hall, Twenty-eighth Rep. New York State Mus. Nat. Hist.,

1879, p. 162, pi. 25, figs. 39-43; Eleventh Rep. State Geol. Indiana, 1882,
p. 363, pi. 25, figs. 39-43. Beecher and Clarke, Mem. New York State Mus.
Nat. Hist., I, 1889, p. 64, pi. 5, figs. 17-23. 

LOG. Wolcott, New York; Waldron, Indiana. 
Obs. Davidson in 1882 regarded this species the same as Atrypa barrandei of

Europe.
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Atrypina imbricata Hall. Lower Helderberg (Dev.). 
Leptoccelia imbricata Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857,

p. 108; Pal. New York, III, 1859, p. 246, pi. 38, figs. 8-13. Billings, Geol.
Canada, 1863, p. 957, fig. 452. 

Trematospira imbricata Hall, Sixteenth Rep. New York State Cab. Nat. Hist.,
1863, p. 60; Trans. Albany Institute, IV, 1863, p. 146. Keyes, Geol. Survey
Missouri, V, 1895, p. 96. 

Trematospira ? imbricata Meek and Wortheu, Geol. Survey Illinois, III, 1868, p.
381, pi. 7, fig. 2. 

Atrypina imbricata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 53,
figs. 5, 6, 8-10. 

LOG. Albany and Schoharie counties, New York; Perry County, Missouri.

Atrypina intermedia (Hall). Arisaig (Sil.).
Leptocoslia intermedia Hall, Canadian Nat. Geo].,V, 1860, p. 147, fig. 5. Daw- 

son, Acadian Geology, 3d ed., 1878, p. 598, fig. 202. 
LOG. Arisaig, Nova Scotia.

Avicula desquamata Hall=Obolella crassa.

AULACORHYNCHUS Dittmar. Genotype A. pachti Dittmar.
Aulacorhyuchus Dittmar, Verhand. Kais. Mineral. Gessel. St. Petersburg, 2d 

ser.,VII, 1871, p. 1, pi. 1, figs. 1-13. Hall and Clarke, Pal. New York, VIII, 
Pt. II, 1893, p. 311; Thirteenth Ann. Rep. New York State Geologist, 1895, 
p. 904.

Isograrnma Meek and Worthen, Geol. Survey Illinois, V, 1873, p. 568.

Aulacorhynchus millipunctatum (Meek and Wortheu). Up. Goal Meas.
Chonetes??millipunctata Meek and Worthen, Proc. Acad. Nat. Sci. Philadelphia, 

1870, p. 35; Geol. Survey Illinois, V, 1873, p. 566, pi. 25, fig. 3.
Isogramma millipunctata Meek and Worthen, Ibidem, 1873, p. 568.
Aulacorhynchus inillipunctatus Hall and Clarke, Pal. New York, VIII, Pt. II, 

1893, p. 312, pi. 83, figs. 14, 15.
Chonetes millipunctatus Keyes, Geol. Survey Missouri, V, p. 54.
LOG. Marion County, Illinois; Kansas City, Missouri.

Aulosteges guadalupensis Shumard=Strophalosia guadalupensis. 
Aulosteges spondyliformis White and St. John=Strophalosia spondy-

liforniis. 
Barrandella Hall and Clarke=Glorinda.

BARROISELLA Hall and Clarke. Genotype Lingula subspatulata
Meek and Worthen (non Hall and Meek).

Barroisella Hall and Clarke, Pal. New York, Extract, VIII, Pt. I, 1890, p. 62;  
Pal. New York, VIII, Pt. I, 1892, pp. 62, 64; Eleventh Ann. Rep. New York 
State Geologist, 1894, p. 230.

Barroisella subspatulata (Meek and Worthen). Black Slate (Dev.).
Lingula snbspatulata Meek and Worthen (non Hall and Meek), Geol. Survey

Illinois, III, 1868, p. 437, pi. 13, fig. 1.
Lingula subspatulata? A. Winchell, Proc. American Phil. Soc., XII, 1870, p. 248. 
Barroisella subspatulata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 63, pi. 2, figs. 14-16 and p. 164. 
LOG. Jonesboro, Illinois; Louisville and Lebanon, Kentucky; Rockford, Indiana.

BEACHIA Hall and Clarke. Genotype Meganteris suessana Hall.
Beachia Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 260; Thirteenth 

Ann. Rep. New York State Geologist, 1895, p. 850.
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Beachia suessana Hall. Oriskany (Dev.).
Megauteris suessana Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857,

p. 100.
Rensselteria suessaua Hall, Pal. New York, III, 1859, p. 459, pi. 107, figs. 1-15. 
Beachia suessana Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 260, pi. 77,

figs. 1-11. 
Loc. Cumberland, Maryland; nearRondout, New York.

BEECHERIA Hall and Clarke. Genotype B. davidsoni Hall and Clarke.
Beecheria Hall and Clarke, Pal. New York, VIII, Pt. II, 1393, p. 300; Thirteenth 

Ann. Rep. New York State Geologist, 1895, p. 866.

Beecheria davidsoni Hall and Clarke. Upper Carboniferous. 
Beecheria davidsoni Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 300,

fig. 224, pi. 79, figs. 33-36. 
Loc. Windsor, Nova Scotia.

BILLINGSELLA Hall and Clarke.
Genotype Orthis pepina Hall=O. coloradoensis Slmmard.

Billingsella and Protorthis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 
pp. 230, 231; Eleventh Ann. Rep. New York State Geologist, 1894, p. 273.

01)8. Protorthis was founded on Orthis hillingsi Hartt, a species rarely found in 
good preservation. The diagnostic character was supposed to be the pres 
ence of a rudimentary spondylium and the absence of a deltidium. In the 
National Museum collection, however, there are two artificial casts of the 
ventral valve made from Hartt's original specimens and other material 
collected by Mr. Walcott, showing O. billingsi to be without a spondylium. 
The rostral plate is the deltidium distorted by pressure to which these 
shells have been subjected. The only character of generic importance is 
that the geologically older species of Billingsella have a more rudimentary 
or nearly obsolete cardinal process than the type species. This difference, 
however, hardly justifies the retention of Protorthis.

Billingsella alberta (Walcott). Middle Cambrian.
Orthisiua alberta Walcott, Proc. U. S. National Mus., XI, 1888, p. 442. 
Loc. Mount Stephan, British Columbia.

Billingsella billingsi (Hartt). Middle Cambrian.
Orthis billingsi Hartt, Dawson's Acadian Geology, 2d ed., 1868, p. 644, iig. 223.  

Walcott, Bull. U. S. Geol. Survey, 10, 1884, p. 17; pi. 1, fig. 1. Matthew, 
Trans. Royal Soc. Canada, III, 1886, p. 43.

Orthis? billingsi Matthew, Ibidem, VIII, 1891, p. 131.
Protorfchis billingsi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 219, 

232, pi. 7A, figs. 14-20.
Loc. St. John, New Brunswick.

Billingsella coloradoensis (Shumard). Upper Cambrian.
Orthis coloradoensis Shuniard, Trans. St. Louis Acad. Sci., I, 1860, p. 627.
Orthis pepina Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 134, 

pi. 6, figs. 23-27; Trans. Albany Institute, V, 1867, p. 113. Whitfield, 
Geol. Wisconsin, IV, 1882, p. 170, pi. 1, figs. 4, 5.

Orthis? (Orthisina?) pepiua Hall, Second Ann. Rep. New York State Geologist, 
1883, pi. 37, figs. 16-19.

Billingsella pepina Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 230, pi. 
7, figs. 16-19; pi. 7A, figs. 7-9.

Orthis (Billingsella) pepiua Sardeson, Bull. Minnesota Acad. Nat. Sci., IV, 1896, 
p.. 96.

Loc. Burnett County, Texas; Lake Pepiu, Minnesota; St. Croix River and Ber 
lin, Wisconsin.
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Billingsella festinata (Billings). - ' Lower Cambrian.
Orthisina festiuata Billings, Pal. Fossils, I, 1861, p. 10, figs. 11, 12; Geol. Ver 

mont, II, 1861, p. 949, figs. 350-352; American Jour. Sci., 2d ser., XXXIII, 
1862, p. 105; Geology Canada, 1863, p. 284, fig. 289. Walcott, Bull. U. S. 
Geol. Survey, 30, 1886, p. 120, pi. 7, fig. 7; Tenth Ann. Eep. U. S. Geol. 
Survey, 1891, p. 613, pi. 72, fig. 7.

Billingsella festinata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 230.
LOG. S wanton, Vermont; York, Pennsylvania.

Billingsella (?) grandaeva (Billings). Calciferous (Ord.). 
Orthisina grandaeva Billings, Canadian Nat. Geol., IV, 1859, p.. 349, fig. 1;  

Geology Canada, 1863, p. 113, fig. 21.
Billingsella? grandieva Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 231. 
LOG. Mingan Island, Gulf of St. Lawrence.

Billingsella latourensis (Matthew). Middle Cambrian. 
Kutorgina latourensis Matthew, Trans. Royal Son. Canada, III, 1886, p. 42, pi. 5, 

lig. 18. Hall au j. Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 93, 95, 233, 
pi. 4, figs. 18-20. 

LOG. Portland, New Bvnnswick. 
Billingsella (?) laurentina (Billings). Anticosti (Sil.).

Orthislanrentina Billings, Geol. Survey Canada; Rep. for 1856,1857, p. 297; Pal.
Fossils, I, 1862, p. 138, fig. 115. 

Billingsella? laurentina Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.
194, 231, 238, pi. 7A, figs. 1-6. 

LOG. Anlicosti.

Billingsella orientalis (Whitfield). Lower Cambrian.
Orthisina orieutalis Whitfield, Bull. American Mns. Nat. Hist., I, 1884, p. 144, 

pi. 14, fig. 6. Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 1'20, pi, 7, 
fig. 6; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 613, pi. 72, lig. 8.

Billingsella orientalis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 230.
LOG. Georgia and Swanton, Vermont.

Billingsella (?) primordialis (Whitfield). Calciferous (Ord.). 
Streptorhynchus? primordiale Whitfield, Bull. American Mus. Nat. Hist., 1,1886,

p. 301, pi. 24, fig. 7.
Billingsella? primordiale Hall and Clarke, Pal. New York, VIII,Pt. 1,1892, p. 231. 
LOG. Fort Cassin, Vermont.

Billingsella quacoensis (Matthew). Middle Cambrian. 
Orthis quacoensis Matthew, Trans. Royal Soc. Canada, III. 1886, p. 43, pi. 5,

fig. 20.
Orthis? quacoensis Matthew, Ibidem, VIII, 1891, p. 131. 
Protortbis quacoensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 232,

pi. 7A, tig. 21. 
Loc. Portland and St. Martins, New Brunswick.

Billingsella transversa (Waleott). Lower Cambrian. 
Orthisina? tr:insversa Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 121, pi.

7, fig. 5; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 613, pi. 72, fig. 9. 
Billingsella transversa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 230. 
LOG. Georgia, Vermont.

Billingsella whitfieldi (Walcott). Lower Cambrian.
Kutorgina whitfieldi Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 18, pi. 

9, fig. 4.
Loc. Eureka district, Nevada. 

Billingsia Ford (non de Koninck, 1876)=Elkania.
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BILOBITES Linnaeus. Genotype Anomia biloba Linnaeus.
Bilobites Linnaeus, Systema Naturse, ed. Muller, VI, 1775, p. 325. Hall, Bull. 

Geol. Soc. America, I, 1889, p. 21. Beecher, American Jour. Sci., 3d ser., 
XLII, 1891, p. 51. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 
204,223; Eleventh. Ann. Eep. New York State Geologist, 1894, p. 269.

Diccelosia King, Mon. Permian Fossils England, Pal. Soc., 1850, p. 106.

Bilobites acutilobus (Bingueberg). Niagara (Sil.).
Orthis acutiloba Ringueberg, Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 134,

pi. 7, fig. 5. 
Bilobifces acutilobus Beecher, American Jour. Sci., 3d ser., XLII, 1891, p. 52, pi.

1, fig- 1. 
LOG. Lockport, New York.

Bilobites bilobus (Linnaeus). Niagara (Sil.). 
Anomia biloba LiiimBus, Systema Naturae, ed. XII, 1767, p. 1154. 
Delthyris sinuatus Hall, Geol. New York; Rep. Fourth Disfc., 1843, p. 105, fig. 8. 
Spirifer bilobus Hall, American Jour. Sci., 2d ser., XX, 1849, p. 228; Pal. New

York, IV, 1852, p. 260, pi. 54, fig. 1. 
Orthis biloba Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859, p,

85; Eleventh Rep. State Geol. Indiana, 1882, p. 286, pi. 27, fig. 16. 
Bilobites bilobus Beecher, American Jour. Sci., 3d ser., XLII, 1891, p. 52, pi. 1,

fig. 28. 
Bilobites biloba Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 190, 204,

205, 223, pi. 5B, figs. 11-14. 
Loc. Lockport, New York; Waldron, Indiana; Wisconsin.

Bilobites various (Conrad). Lower Helderberg (Dev.).
Delthyris bilobata Conrad (not Orthis bilobata Sowerby), Second Ann. Rep.

New York Geol. Survey, 1838, pp. 112, 118. 
Delthyris varica Conrad, Jour Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 262,

pi. 14, fig. 20.
Orthis varica HaM, Pal. New York, III, 1859, p. 179, pi. 24, fig. 1. 
Orthis (Diccelosia) varica Hallj Second Ann. Rep. New York State Geol., 1883,

pi. 35, figs. 38-42. 
Bilobites various Beecher, American Jour. Sci., 3d ser., XLII, 1891, p. 52, pi. 1,

figs. 3-27. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 204, 223,
pi. 5B, figs. 15-19.

Loc. Albany and Schoharie counties, New York; Decatnr County, Tennessee; St. 
Blandine, New Brunswick.

BOTSFORDIA Matthew. Genotype Obolus pulcher Matthew.
Obolus (Botsfordia) Matthew, Trans. Royal Soc. qanada, VIII, 1891, p. 148; X,

p. 90.

Botsfordia pulchra Matthew. Middle Cambrian. 
Obolus pulcher Matthew, Canadian Record of Science, III, 1889, p. 306; Trans.

Royal Soc. Canada, VII, 1890, p. 151, pi. 8, figs. 1, 2. 
Obolus (Botsfordia) pulcher Matthew, Trans. Royal Soc. of Canada, VIII, 1891,

p. 148. 
Obolus? pulcher Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 81, 183,

pi. 4K, fig. 22. 
Obolus (Botsfordia) pulchra Matthew, Trans. Royal Soc.-Canada, X, 1894, p.

90, pi. 16, fig. 3.
Botsfordia pulchra Matthew, Trans. New York Acad. Sci., XIV, 1895, p. 115, pi. 3. 
Loc. Canton Island, New Brunswick.

Brachyinerus Shaler (non Dejean, 1834)=Anastrophia. 
Brachyinerus reversus Shaler=Parastrophia reversa.
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Bracliyprion Shaler=Stropheodonta.
Brachyprion geniculatum Shaler=Stroplieodonta geniculata.
Brachyprion leda Shaler=Rafinesquiua leda.
Bracliyprion ventricosuin Shaler=Stropheodonta veutricosa.

CAMARELLA Billings. Genotype C. volborthi Billings. 
Camarella Billings, Canadian Nat. Geol., IV, 1859, p. 301; Ibidem, VI, 1861, p. 

316. Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 122. Nettelroth, Ken 
tucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 48. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 219; Thirteenth Ann. Eep. 
New York State Geologist, 1895, p. 838.

Camarella ambigua (Hall). Trenton (Ord.).
Atrypa ambigua Hall, Pal. New York, I, 1847, p. 143, pi. 33, figs. 8, 9. 
Triplesia? ambigua Hall, Twelfth Eep. New York State Cab. Nat. Hist., 1859, p. 65. 
Camarella ambigna Miller, American Pal. Foss., 1879, p. 107. 
LOG. Middleville, New York.

Camarella antiquata Billings=Protorhyncha antiquata. 
Camarella bisulcata Ernmons=Cyclospira bisulcata. 
Camarella bernensis Sardeson=Parastrophia hemiplicata.
Camarella breviplicata Billings. Calciferous (Ord.).

Camarella breviplicata Billings, Pal. Fossils, I, 1865, p. 304, fig. 295. 
LOG. Stanbridge, Quebec, Canada.

Oamarella calcifera Billings=Syntrophia calcifera. 
Camarella circularis Miller=Parastrophia hemiplicata.
Camarella(?) costata Billings. Calciferous (Ord.). 

Camarella? costata Billings, Pal. Fossils, I, 1865, p. 305, fig. 296. 
Loc. Stanbridge, Quebec, Canada.

Camarella liemiplicata Billings=Parastropliia hemiplicata.
Camarella lenticularis Billings. Anticosti (Sil.).

Camarella lenticularis Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 45. 
Loc. Anticosti.

Camarella longirostris Billings. Chazy (Ord.). 
Camarella longirostra Billings, Canadian Nat. Geol., IV, 1859, p. 302; p. 445,

fig. 23; Geol. Canada, 1863, p. 127, fig. 53. 
LOG. Miugen Islands, Gulf of St. Lawrence.

Camarella minor Walcott=Protorhyncha minor.
Camarella ops Billings=Parastrophia ops.
Camarella owatonnensis Sardeson=0yclospira bisulcata.
Camarella panderi Billings. Black Eiver (Orel.).

Camarella panderi Billings, Canadian Nat. Geol., IV, 1859, p. 302; Geol. Canada, 
1863, p. 143, fig. 78. Hall and-Clarke, Pal. New York, VIII, Pt. PI, 1893, 
p. 220, pi. 62, figs. 19-23.

Loc. Pauquettes Eapids, Canada; Curdsville, Kentucky.

Camarella parva Billings. Calciferous (Ord.). 
Camarella parva Billings, Pal. Fossils, I, 1865, p. 219. 
Camarella parva? Matthew, Trans. Eoyal Soc. Canada, XI, 1893, p. 103, pi. 7,

fig. 9. 
Loc. Table Head and Portland Creek, Newfoundland; near St. John, New

Brunswick.

Bull. 87  11
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Camarella polita Billings. Calciferous (Orel.).
Camarella polita Billings, Pal. Fossils, I, 1865, p. 305, fig. 297 on p. 304. 
LOG. Staubridge, Quebec, Canada.

Caniarella reversa Billings=Anastrophia reversa.
Camarella varians Billings. Calciferous-Chazy (Orel.). 

Camarella varians Billings, Canadian Nat. Geol., IV, 1859, p. 445, fig. 24; Geol.
Canada, 1863, p. 127, fig. 52; Pal. Fossils, I, 1865, p. 220. 

LOG. Mingan Islands, Gnlf of St. Lawrence; Table Head and Portland Creek,
Newfoundland; Chazy, New York.

Camarella volborthi Billings. Black River (Orel.).
Camarella volborthi Billings, Canadian Nat. Geol., IV, 1859, p. 301; Geol.

Canada, 1863, p. 143, fig. 77. Hall and Clarke, Pal. New York, VIII,.Pt. II,
1893, p. 220, pi. 62, figs. 11-18; pi. 84, fig. 42. 

Loc. Panqnettes Rapids, Ontario, Canada.

Caraarium Hall=Merista. 
Caraarinm elongatum Hall=Merista typus. 
Camarimn ineeki Hall=Meristella meeki. 
Caraarium. princeps Hall=Meristella princeps. 
Camarium typus Hall = Merista typus. 
CAMAROPHORELLA Hall and Clarke.

Genotype Pentamerus lenticularis White and Whitfield. 
Camarophorella Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 215; 

Thirteenth Ann. Rep. New York State Geologist, 1895, p. 838. 
Camarophorella lenticularis (White .and Whitfield).

Burlington (L. Carb.). 
Pentamerus lenticnlaris White and Whitfield, Jonr. Boston-Soc. Nat. Hist.,

VIII, 1862, p. 295. 
Camarophorolla lenticularis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 215, pi. 62, figs. 46-48. 
Loo. Burlington, Iowa.

CAMAROPHORIA King. Genotype Terebratula schlotheimi von Bnch.
Camarophoria King, Ann. Mag. Nat. Hist., XVIII, 1846, p. 89; Mon. Permian 

Foss. England, Pal. Soc., 1850, p. 113. Hall, Pal. New York, IV, 1867, p. 
435. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 212; Thir 
teenth Ann. Rep. New York State Geologist, 1895, p. 837.

Stenochisma CEhlert (non Conrad), Fischers Manuel Conchyliologie, 1887, p. 1309.

Camarophoria(?) hisulcata Slmmard. Upper Carboniferous.
Camarophoria(?) bisulcata Shumard, Trans. St. Louis Acad. Sci., I, 1858, p. 290,

pi. 11, fig. 2.   
Loc, Guadalnpe Mountains of New Mexico and Texas.

Camarophoria caput-testudinis (White). Burlington (L. Carb.).
Rhynchonellacaput-testudinis White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 23. 
Camarophoria capnt-testudinis Hall and Clarke, Pal. New York, VIII, Pt. II,

1893, p. 215. 
Loc. Burlington, Iowa. 
Obs. Probably identical with C. ringens Swallow.

Camarophoria eucharis Hall=Camarospira eucharis.
Camarophoria explanata (McChesney). Kaskaskia (L. Carb.).

Rhynchotiella explanata McChesney. Descriptions New Pal. Foss., 1860, p. 50;  
Traus. Chicago Acad. Sci., I, 1868, p. 30, pi. 6, fig. 7.
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Camarophoria explanata (McChesney) Continued.
Pugnax explauatns Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 60, 

figs. 43-45.
Loo. Chester, Illinois; Princeton, Kentucky.
Ols. Specimens of this species in Mr. Ulrich's collection prove it to bo a Cama 

rophoria.

Camarophoria giffordi Worthen=Enteletes hemiplicatus. 
Camarophoria globulina Geinitx (non Phillips)=Pugnax utah. 
Camarophoria globulina Davidson=Pugnax globulina.
Camarophoria occidentalis Miller. Burlington (L. Carb.). 

Camarophoria occideutalis Miller, Jour. Cincinnati Soc. Nat. Hist., IV, 1881, p.
. 8, pi. 7, fig. 7. 

LOG. Lake Valley district, New Mexico.

Camarophoria osagensis Swallow=Pugnax utah. 

Camarophoria ringens (Swallow). Keokuk (L. Carb.). 
Rynchonella ringeus Swallow, Traus. St. Louis Acad. ScL, I, 1860, p. 653. 

Keyes, Geol. Survey Missouri, V, 1895, p. 102.
Camarophoria ringeus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 214. 
LOG. Callaway County, Missouri.
06s. Compare with C. caput-testudinis and Rhyuchonella stri'ata. The writer 

has seen specimens of R. riugons from Callaway County, Missouri, Swallow's 
original locality.

Camarophoria rhomboidalis Hall and Clarke. Corniferous (Dev.). 
Camarophoria rhomboidalis Hall and Clarke, Pal. New York, VIII, Pt. II, 1895,

p. 366, pi. 62, figs. 25-29. 
LOG. Cass County, Indiana.

Camarophoria su-bcuneata Hall. St. Louis (L. Carb.).
Rhynchonella snbcuneata Hall, Trails. Albany Institute, IV, 1858, p. 11; Geol. 

Survey Iowa, I, Pt. II, 1858, p. 658, pi. 23, fig. 3.  Whitneld, Bull. American 
Mns. Nat. Hist., I, 1882, p. 51, pi. 6, figs. 47-49. Hall, Twelfth Rep. State 
Geol. Indiana, 1883, p. 333, pi. 29, figs. 47-49. Herrick, Bull. Denison Univ., 
Ill, 1888, p. 39, pi. 7, fig. 23. Keyes, Geol. Survey Missouri, V, 1895, p. 102.

Camarophoria subcuneata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pi. 
62, figs. 34-37.

LOG. Spergeu Hill and Blooniington, Indiana. In the Wavorly at Granville, 
Ohio, according to Herrick.

Obs. See Rhyuchonella arctirostrata.

Camarophoria subtrigona Meek and Worthen. Keokuk (L. Carb.).
Rliyuchouella subtrigoua Meek and Wortheii, Proc. Acad. Nat. ScL, Philadel 

phia, 1860, p. 451. Keyes, Geol. Survey Missouri, V, 1895, p. 102.
Rhyuchonella parvini McChesney, Descriptions New Pal. Foss., 1861, p. 83;  

Ibidem, 1865, pi. 6, fig. 2.
Caiuarophoria subtrigona Meek and Worthen, Geol. Survey Illiuois, II, 1866, p. 

251, -pi. 18, fig. 7. McChesujy, Trans. Chicago Acad. ScL, I, 1868, p. 31, pi. 
6, fig. 2. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 214, pi. 62, 
figs. 38-43.

Camarophoria ringens Hall and Clarke (non Swallow), Ibidem, 1893, pi. 84, fig. 5.
LOG. Keokuk, Iowa; Nauvoo and Warsaw, Illinois.

Camarophoria swallovana Shumard=Pugnax swallovana.
Camarophoria thera (Walcott). Lower Carboniferous. 

Rhynchonella thera Walcott, Mou. U. S. Geol. Survey, VIII, 1884, p. 223, pi. 7,
fig. 6. 

Loc. Eureka district, Nevada.
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Camarophoria(?) wortheni (Hall). Warsaw (L. Garb.). 
Rhynchonella wortheni Hall, Traus. Albany Institute, IV, 1858, p. 11. 
Carnarophoria? wortheui Whitfield, Bull. American Mus. Nat. Hist., 1,1882, p. 54,

pi. 6, figs. 35-39. Hall, Twelfth Rep. State Geol. Indiana; 1883, p. 334, pi. 29,
figs. 35-39. 

Camarophoria wortheni Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,
p. 214. 

Loc. Alton, Illinois.

CAMAROSPIRA Hall and Clarke.
Genotype Camarophoria eucharis Hall.

Cauiarospira Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 82; Thir 
teenth Ann. Rep. New York State Geologist, 1895, p. 776. 

Camarospira eucharis Hall. Corniferous (Dev.).
Camarophoria eucharis Hall, Pal. New York, IV, 1867, p. 368, pi. 57, figs. 40-45.
Camarospira eucharis Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 82, pi. 50, 

figs. 46-52.
Loo. Ontario, Canada; Cass County, Indiana.

CAMAROTCECHIA Hall and Clarke.
Genotype Atrypa congregata Conrad.

Caiuarotceckia Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 189;  
Thirteenth Ann. Rep. New York State Geologist, 1895, p. 826.

Camarotoechia(?) acinus Hall. Niagara (Sil.).
Rhynchonella acinus Hall, Trans. Albany Institute, IV, 1863, p. 215; Twenty- 

eighth Rep. New York State Mus. Nat. Hist, 1879, p. 163, pi. 26, figs. 7-11;  
Eleventh Rep. State Geol. Indiana, 1882, p. 306, pi. 26, figs. 7-11. Nettelroth, 
Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 73, pi. 26, figs. 
6,13, 14, and pi. 32, figs. 13-16. Beecher and Clarke, Mem. New York State 
Mus., I, 1889, p. 35, pi. 4, figs. 9-11.

Camarotcechia? acinus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 190.
Loc. Waldron, Indiana; Louisville, Kentucky.

Camarotcechia(?) acinus convexa (Foerste). Clinton (Sil.). 
Rhynchonella acinus var. convexa Foerste, Proc. Boston Soc. Nat. Hist., XXIV,

1890, p. 318, pi. 6, fig. 13; Geol. Ohio, VII, 1895, p. 593, pi. 31, fig. 13. 
Loo. Hanover, Indiana.

Camarotcechia aequiradiata Hall. Clinton (Sil.). 
Atrypa equiradiata Hall, Pal. New York, II, 1852, p. 70, pi. 23, fig. 5. 
Rhynchospira? equiradiata Hall, Twelfth Rep. New York State Cab. Nat. Hist.,

1859, p. 77.
Rhynchonella lequiradiata Miller, N. American Geol. Pal., 1889, p. 367. 
Camarotcechia tequiradiata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 190.
Protorhyncha tequiradiata Hall and Clarke, Ibidem, 1895, pi. 56, figs. 7-9. 
Loc. Oneida County, New York; Arisaig, Nova Scotia.

Camarotcachia (Plethorhyncha) barrandei Hall. Oriskany (Dev.). 
Rhynchonella barrandi Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, 

p. 82, figs. 1-3; p. 84, fig. 4; Pal. New York, III, 1859, p. 442, pi. 103, figs. 3-8. 
Plethorhyncha barrandi Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 191. 
Loc. Albany and Schoharie counties, New York.

Camarotoechia hillingsi Hall. Corniferous (Dev.).
Rhynchonella thalia Billings (non d'Orbigny, 1847), Canadian Jour., V, 1860, p.

272, figs. 23-25; Geol. Canada, 1863, p. 370, fig. 386. 
Rhynchonella (Stenocisma) billingsi Hall, Pal. New York, IV, 1867, p. 336, pi.

54, figs. 9-13.
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Camarotcechia billingsi Hall Continued.
Camarotcechia billingsi Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 192, pi.

57, fig. 3. 
LOG. New York; Columbus, Ohio; Ontario.  

Camarotcechia carica Hall. Hamilton (Dev.).
Bhynckonella (Steliocisma) carica Hall, Pal. New York, IV, 1867, p. 344, pi. 54A,

figs. 21-23.
Camarotcechia carica Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 192. 
LOG. Hamilton, Madison County, New York.

Camarotcechia Carolina Hall. Corniferous (Dev.).
RLyuclioiiella (Stenocisma) Carolina Hall, Pal. New York, IV, 1867, p. 337, pi.

34, figs. 14-19. 
Rbyuclionella Carolina Meek, Pal. Ohio, 1,1873, p. 196, pi. 18, fig. 8.*-Nettelroth,

Kentucky Fossil Shells, Mem. Kentucky Geol.'Survey, 1889, p. 75, pi. 13, figs.
1-3, 34, 35. 

Camarotoechia Carolina Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.
192, pi. 57, figs. 4-6. 

LOG. Columbus and Sandusky, Ohio; Falls of Ohio.

Camarotoachia congregata (Conrad). Hamilton (Dev.). 
Atrypa congregate Conrad, Fifth Ann. Rep. New York Geol. Survey, 1841, p. 55. 
Rhyuchonella (Stenocisma) congregata Hall, Pal. New York, IV, 1867, p. 341,

pi. 54, figs. 44-59. 
Camarotcechia cougregata Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 192,

pi. 57, figs. 15-27. 
LOG. Fultonham, Summit, Onondaga, and Tinkers Falls, New York.

Camarotoechia contracta Hall. Portage-Waverly (Dev.-L. Garb.). 
Atrypa-contracta Hall, Geol. New York; Rep. Fourth Dist., 1843, tab. 66, figs.

2,3.
Atrypa laticostata Hall (non Phillips), Ibidem, 1843, tab. 66, fig. 1. 
Rhynchouella (Stenocisma) contracta Hall, Pal. New York, IV, 1867, p. 351, pi.

55, figs. 26-39. 
Rhynclionella contracta Herrick, Bull. Denison Univ., Ill, 1887, p. 39, pi. 10,

fig. 9; Ibidem, IV, 1888, p. 23, pi. 11, fig. 21. 
Camarotcechia coutracta Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

192, pi. 57, figs. 28-32, 49. 
LOG. New York; Meadville and Bradford, Pennsylvania; Licking County, Ohio.

Camarotffichia contracta saxatilis (Hall). Hamilton (Dev.). 
Rhynchonella (Stenocisma) saxatilis Hall, Pal. New York, IV, 1867, p. 417, pi.

54A, figs. 44-51. 
LOG. Rockford, Iowa.

CamarotoBchia dotis Hall. Marcellus and Hamilton (Dev.).
Rhynchonolla (Stcnooisraa) dotis Hall, Pal. New York, IV, 1867, p. 344, pi. 54A, 

figs. 11-20. Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 246, pi. 8, 
figs. 10, 12; Proc. Boston Soc. Nat. Hist., XX, 1879, p. 33.

Camarotceclua dotis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 192, 
pi. 57, figs. 40, 41.

Loo. Geneseo and York, New York; Columbus, Ohio; Rio Maecurn and R! o 
Curua and Erere, Brazil.

Camaroto3chia(?) duplicata Hall. Chemung (Dev.),
Atrypa duplicata Hall, Geol. New York; Rep. Fourth Dist., 1843, tab. 67, fig.2. 
Rhynchonella (Stenocisma) dnplicata Hall, Pal. New York, IV, 1867, p. 350, pi. 

55, figs. 17-25.
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Camarotcechia (?) duplicata Hall Continued.
Rhynchonella duplicata Walcott. Mon. U. S. Geol. Survey, VIII, 1884, p. 155,

pi. 14, fig. 8. 
Camarotcechia (?) duplicata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 192, pi. 57, figs. 36-39. 
LOG. New York; Eureka district, Nevada.  

Camarotoechia (Plethorhyncha) endlichi (Meek). <? Devonian.
Rliyuchouella endlichi Meek, Bull. U. S. Geol. Survey Terr., 2d ser., 1, 1875, 

p. 46. White, Twelfth Ann. Rep. U. S. Geol. Survey Terr., 1883, p. 133, pi. 
. 36, fig. 2; pi. 33, fig. 4.

Loc. East of Animas River, Colorado.
01)8. This type of Rhyuchonclla occurs in eastern North America only in the 

Lower Devonian. It therefore seems probable that Meek's provisional ref 
erence to the Devonian is nearer correct than White's to the Lower Carbon 
iferous.

Camarotoechia eximia Hall. Portage-Ob en.mng (Dev.).
Atrypa eximia Hall, Geol. New York; Rep. Fourth Dist., 1843, tab. 66, fig. 4.  

Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 829, fig. 682.
Rhyuchonella (Stenocisma) eximia Hall, Pal. New York, IV, 1867, p. 348, pi. 55, 

figs. 1-8. Kindle, Bull. American Pal., 6, 1896, p. 36.
Camarotoechia eximia Hall and Clarke, Pal. New York, VIII, Ft. II, 1893, p. 192, 

pi. 57, figs. 44, 45.
Loc. Ithaca, New York; Pennsylvania.

Camarotoechia fringilla (Billings). Anticosti (Sil.).
Rhynchonella fringilla Billings, Pal. Fossils, I, 1862, p. 141, fig. 118. 
Carnarotcechia fringilla Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

190, pi. 56, figs. 28--30. . . 
Loc. Anticosti.

Camarotoechia glacialis (Billings). Anticosti (Sil.). 
Rhynchonella glacialis Billings, Pal. Fossils, I,1862, p. 143, fig. 120. 
Camarotcechia glacialis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 190. 
Loc. Anticosti.

Camarotoechia horsfordi Hall. Marcellus and Hamilton (Dev.). 
Rhynchonella horsfordi Hall, Thirteenth Rep. New York State Cab. Nat. Hist.,

I860, p. 87. Walcott, Mon. U. S.'Geol. Survey, VIII, 1884, p. 152, pi. 14, fig.
3; pi. 15, fig. 6. 

Rhynchonella (Stenocisma) horsfordi Hall, Pal. New York, IV, 1867, p. 339, pi. 54,
figs. 24-32. 

Camarotcechia horsfordi, Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.
192, pi. 57, figs. 7-9. 

Loc. Moscow, York, Geneseo, and Avon, New York; Eureka1 district, Nevada.

Camarotoechia(?) indianensis (Hall). Niagara (Sil.).
Rhynchouella indianeusis Hall, Tram. Albany Institute, IV, 1863, p. 215;  

Twenty-eighth Rep. Now York State Mus. Nat. Hist., 1879, p. 163, pi. 26, 
figs. 12-22; Eleventh Rep. State Geol. Indiana, 1882, p. 306, pi. 26, figs. 12- 
22; pi. 27, figs. 4-6. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky 
Geol. Survey, 1889, p. 76, pi. 33, figs. 18-20. Beecher and Clarke, Mem. New 
York State Mus., I, 1889, p. 42, pi. 3, figs. 17-28.

Loc. Waldron, Indiana; Louisville, Kentucky.

Camarotoechia marshallensis (A. Winchell). Marshall (L. Garb.). 
Rhynchonella marshallensis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 

1862, p. 408. Herrick, Bull. Denison Univ, III, 1888, p. 40; IV, p. 23;  
Geol. Ohio, VII, 1895, pi. 23, fig. 14.
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Camarotcechia marsnallensis (A. Winchell) Continued.
Cainarotfuchia marshalleusis Hall aud Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 192. 
LOG. Marshall, Michigan; Granville, etc., Ohio.

CamarotcechiaC?) neglecta Hall. Clinton and Niagara (Sil.).
Atrypa ueglecta Hall, Pal. New York, II, 1852, p. 70, pi. 23, fig. 4; p. 274, pi. 57, 

fig. 1. Billings, Canadian Nat. Geol., I, 1856, p. 138, pi. 2, tigs. 11,12.
Rhynchonella neglecta Hall, Twelfth Eep. New York State Cab. Nat. Hist., 1859, 

p. 78. Billings, Geology Canada, 1863, p. 315, tig. 325. Meek, Pal. Ohio,
I, 1873, p. 179, pi. 15, iig. 3. HaU and Whitfield, Ibidem, II, 1875, p. 134, 
pi. 7, fig. 15. Hall, Twenty-eighth Rep. New York State Mus. Nat. Hist., 
1879, p. 162, pi. 26, figs. 1-6; Eleventh Rep. State Gool. Indiana, 1882, p. 
305, pi. 26, figs. 1-6; pi. 27, lig. 3. Beecher and Clarko, Meni. New York 
State Mas., I, 1889, p. 37, pi. 4, figs. 3, 6-8. Foerste, Proc. Boston Soc. Nat. 
Hist., XXIV, 1890, p. 317, pi. 6, fig. 12.

Rhynchonella neglecta var. scobina Meek, American Jour. Sci:, Jjd ser., IV, 1872, 
p. 277.

Rhynchonella. scobina Hall aud Whitiield, Pal. Ohio, II, 1875, p. 116. Foerste, 
Geol. Ohio, VII, 1895, p. 592.

Camarotujchia? ueglecta Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 190.
Loc. Reynales Basin, Lockport, etc., New York; Hamilton, Ontario; Dayton 

and Cedarville, Ohio; Hanover, Indiana; Wisconsin; Arisaig, Nova Scotia.

Camarotcechia obtusiplicata Hall. Niagara (Sil.).
Atrypa obtusiplicata Hall, Pal. Now York, II, 1852, p. 279, pi. 58, fig. 2. 
Rhyuchonella obtusiplicata Hall, Twelfth Rep. New York State Cab, Nat. Hist.,

1859. p. 78. *   
Cainarotojchia obtusiplicata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 190. 
LOG. Lockport, New York.

Camarotcechia orbicularis Hall. Chemung (Dev.).
Rhynchonella orbicularis Hall, Thirteenth Rep. New York State Cab. Nat. Hist.,

1860. p. 88. 
Rhynchonella (Stenocisiua) orbicularis Hall, Pal. Now York, IV, 1867, p. 353, pi.

55, figs. 40-46. 
Camarotoechia orbicnlaris Hall aud Clarke, Pal. Now York, VIII, Pt. II, 1893, p.

192, pi. 57, figs. 46-48, 50. 
Zoc.'Chautauqua County, New York; Meadvillo, Pennsylvania.

Camarotcechia plena Hall. Cliazy (Orel.).
Atrypa plena Hull, Pal. New York, I, 1847, p. 21, pi. 4 bis, lig. 7. Billings, 

Canadian Nat. Gool., 1, 1856, p. 207, figs. 17-19. Rogers, Geol. Pennsylvania,
II, Pt. II, 1858, p. 817, fig. 592.

Atrypa plicifera Hall, Pal. New York, I, 1847, p. 22, pi. 4 bis, fig. 8. 
Atrypa altilis Hall, Ibidem, 1847, p. 23, pi. 4 bis, fig. 9. 
Rhynchonella plena, plicifera., and altilis Hall, Twelfth Rep. New York State

Cab. Nat. Hist., 1859, pp. 65, 66. 
Rhynchonella plena Billings, Canadian Nat. Geol., IV, 1859, p. 444, fig. 22; 

Geol. Canada, 1863, p. 126, lig. 50. 
Camarotcechia plena and altilis Hall and Clarke, Pal. Now York, VIII, Pt. II,

1893, p. 190. 
Loc. Chazy, New York; Montreal and Ottawa, Canada.

Camarotcechia (Plethorhyncha) pleiopleura (Conrad). Oriskany (Dev.).
Atrypa pleiopleura Conrad, Fifth Ann. Rep. Geol. Survey New York, 1841, p. 55. 
Rhynchonella pleiopleura Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857,

p. 86, figs. 1-4; Pal. New York, III, 1859, p. 440, pi. 102, figs, 3,4, Billings,
Pal. Fossils, II, 1874, p. 38, figs. 19, 20.



168 SYNOPSIS OP AMERICAN FOSSIL BRACHIOPODA. [BOLL. 87.

Camarotcechia (Plethorhyncha) pleiopleura (Conrad) Continued.
Plethorhyncha pliopleura Hall aiid Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 191. 
LOG. Albany and Schoharie counties, New York; Indian Cove, Gaspe".

Camarotcechia prolifica Hall. Marcellus and Hamilton (Dev.).
Rhynchonella (Stenocisina) prolifica Hall, Pal. New York, IV, 1867, p. 343, pi.

54A, Jigs. 1-10. 
Rhynchonella prolifica Tschernyschew, Me"m. du Comite" Ge"ol. St. Petersburg,

III, 1887, p. 89, pi. 14, fig. 6. ' ' 
Camarotcechia prolifica Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 192,

pi. 57, figs. 42, 43. 
Loc. Fultonham and Cooperstown, New York; Russia.

Camarotcechia sageriana (A. Wmchell). Marshall (L. Garb.).
Rhynchonella sageriana A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, 

p. 407; Ibidem, 1865, p. 122. Herrick, Bull. Deuison Univ., Ill, 1888, p. 39.
Camarotcechia sageriana Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, 

p. 192.
Loc. Marshall, Michigan; Weymouth, Ashland, SciotoArille, and Newark, Ohio; 

Hicknian County, Tennessee.

Camarotoachia sappho Hall. Marcellus-Waverly (Dev.-L. Garb.).
Rhynchonella sappho Hall, Thirteenth Rep. New York State Cab. Nat. Hist.,

1860, p. 87. Herrick, Bull. Dcnison Univ., Ill, 1888, p. 40, pi. 5, fig. 1; pi. 7,
fig. 25; Geol. Ohio, VII, 1895, pi. 21, fig. 1. 

Rhynchonella (Steriocisma) sapplio Hall, Pal. New York, IV, 1867, p. 340, pi. 54,
figs. 33-43; var. pi. 55, figs. 47-52. . 

Camarotcechia sappho Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.
192, pi. 57, figs. 10-14. 

Loc. Leroy, Geneseo, and York, New York; Licking County, Ohio.

Camarotoachia (Plethorhyncha) speciosa (Hall). Oriskany (Dev.).
Rhynchonella speciosa Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857,

p.' 81; Pal. New York, III, 1859, p. 444, pi. 103A, figs. 1-6. Meelt aud
Worthen, Geol. Survey Illinois, III, 1868, p. 394, pi. 8, fig. 9.

Rhynchotrema speciosa Waagen, Palteontologica Indica, Ser. XIII, 1,1883, p. 411.
Plethorhyncha speciosa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 19.1,

pi. 58, figs. 29-37. 
Loc. Cumberland, Maryland; Jackson County, Illinois.

Camarotcechia stephani Hall. Portage and Cheinung (Dev.).
Rhynchonella (Stenocisma) stephani Hall, Pal. New York, IV, 1867, p. 349, pi.

* 55, figs. 9-16. 
Camarotcechia stephani Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

192; Ibidem, 1895, pi. 57, figs. 33-35. 
Loo. Ithaca and Phillipsburg, New York; Bradford, Pennsylvania.

Camarotcechia tethys (Billings). Corniferous (Dev.). 
Rhynchonella* tethys Billings, Canadian Jour., V, 1860, p. 270, figs. 20-22. 
Rhynchonella tethys Billings, Geol. Canada, 1863, p. 370, fig. 387.  Walcott,

Mon. U. S. Geol. Survey, VIII, 1884, p. 152. Nettelroth, Kentucky Fossil
Shells, Mem. Kentucky Geol. Survey, 1889, p. 83, pi. 13, figs. 25-33; pi. 31,
figs. 22-25. 

Rhynchonella (Stenocisma) tethys Hall, Pal. New York, IV, 1867, p. 335, pi. 54,
figs. 1-8. 

Camarotcechia tethys Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 192,
' pi. 57, figs. 1,2.- 

Loc. County of Haldimand, Ontario; Stafford and Williamsville, New York;
Columbus, Ohio; Falls of Ohio; Eureka district, Nevada.
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Camarotpechia ventricosa Hall. Lower Helderberg (Dev.).
Rhynchonella ventricosa Hall, Tenth Eep. New York State Cab. Nat. Hist., 1857, 

p. 78, figs. 1-6; Pal. New York, III, 1859, p. 238, pi. 43, fig. 1.
Camarotcechia ventricosa Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 191.
Wilsouia ventricosa Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 58, 

figs. 13, 14.
LOG. Schoharie, Carlisle, and Cherry Valley, New York.

Camarotcechia white! Hall. Niagara (Sil.).
Rhyuchonella whitii Hall (non A. Winchell), Trans. Albany Institute, IV, 1863,

p. 216.' 
Rhyuchonella whitii Hall,.Twenty-eighth Rep. New York State Mus. Nat. Hist.,

1879, p. 164, pi. 26, figs. 23-33; Eleventh Rep. State Geol. Indiana, 1882, p.
307, pi. 26, figs. 23-33. Beecher and Clarke, Mem. New York State Mns., I,
1889, p. 39, pi. 4, figs. 1, 2, 4, 5.

Rhynchonellti whitiaua Miller, American Pal. Fossils, 2d ed., 1883, p. 297. 
Camarotcechia? whitii Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 190. 
Loo. Waldron andOsgood, Indiana.

Capulus lugubris Conrad=Discinisca lugubris.
CAPELLINIA Hall and Clarke. Genotype C. mira H. and C. 

Capelliuia Hall and Clarko, Pal. New York, VIII, Pt. II, 1893, p. 248, pi. 70, figs. 
6-14; Thirteenth Ann. Rep. New York State Geologist, 1895, p. 847.

Capellinia mira Hall and Clarke. Niagara (Sil.).
Capellinia mira Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 249, pi.

70, figs. 6-14. 
LOG. Vicinity of Milwaukee, Wisconsin.

CATAZYGA Hall and Clarke. Genotype Athyris headi Billings. 
Catazyga Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 157, fig. 151;- 

Thirteenth Ann. Rep. New York State Geologist, 1895, p. 803.

Catazyga erratica Hall. Lorraine (Ord.).
Orthis? erratica Hall, Pal. New York, I, 1847, p. 288, pi. 79, fig. 5.
Athyris headi var. anticostiensis Billings, Pal. Fossils, I, 1862, p. 147, fig. 127.
Athyris headi var. borealis, Billings, Ibidem, 1862, p. 147, fig. 126.
Athyris borealis Billings, Geol. Canada, 1863, p. 212, fig. 216.
Athyris anticostiensis Billings, Ibidem, 1863, p. 212, fig. 215.
Zygospira auticostiensis Davidson, Suppl. British Sil. Brach., PaLeontographical

Soc., 1882, p. 127.
Zygospira erratica Davidson, Ibidem, 1882, p. 126. 
Orthis erratica, Arar. Keesow, Ueber Sil. u. Devon, geachiebe Westpreussens, 1884,

p, 246, pi. 2, fig. 10. 
Catazyga headi vars. borealis and anticostieiisis Hall and Clarke, Pal. New

York, VIII, Pt. II, 1895, pi. 54, figs. 27, 31-34. 
Catazyga erratica Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 158, pi.

54, figs. 17-23. 
LOG. Oswego County, New. York; River Sagnenay, Lake St. John, Canada;

Anticosti; "Wesenberg Schict," Prussia.

Catazyga headi (Billings). Lorraine (Ord.). 
Athyris headi Billings, Pal. Fossils, 1,1862, p. 147, fig. 125; Geol. Canada, 1863,

p. 212, fig. 214. 
Zygospira headi Hall, Twenty-third Rep. New York State Cab. Nat. Hist., 1872,

pi. 13, figs. 23-25 (extract pub. 1871). Meek, Pal. Ohio, I, 1873, p. 127, pi. 11,
fig.l. Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 59. Davidson, Suppl.
British Sil. Brach., Palseontographical Soc., 1882, p. 125. 

Glassia schuchertana Ulrich, American Geologist, I," 1888, p. 186. 
Glassia headi Miller, N. American Geo!.. Pal., 1889, p. 346.
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Catazyga headi (Billings) Continued.
Catazyga headi Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 158, iig.

151; pi. 54, figs. 24-26, 30. 
Loo. St. Lawrence River, opposite Three Rivers; near St. Nicholas, St. Croix,

and Becancour River, Quebec, Canada; W.iynesville, etc., Ohio; Richmond
and Versailles, Indiana. According to Mr. Ami, also in the Utica slate at
Ottawa, Canada.

Catazyga uphami (Winchell and Schuchert). Trenton (Ord.).
Zygospira nphami Winchell and Sclmchert, American Geol., IX, 1892, p. 291; 

Minnesota Geol. Survey, III, p. 468, pi. 34, figs. 45-48. 
LOG. 'Near Spring Valley and Wykotf, Minnesota.

CENTRONELLA Billings. Genotype Rhynchonella glansfagea Hall. 
Ceutronella Billings, Canadian Nat. Geol., IV, 1859, p. 131, figs. 1-5; Canadian 

Jour., VI, 1861, p. 271. Hall, Sixteenth Rep. New York State Cab. Nat. 
Hist., 1863, p. 45, figs. 13-17; American Jour. Sci., 2d ser., XXXV, 1863, p. 
396. Billings, Ibidem, XXXVI, 1863, p. 237. Hall, Trails. Albany Institute, 
IV, .1863, pp. 134, 148. A. Winchell, Proc. Acad! Nat. Sci. Philadelphia, 
1865, p. 122. Hall, Pal. New York, IV, 1867, p. 399. Hall and Clarke, 
Ibidem, VIII, Pt. II, 1893, p. 265; Thirteenth Ann. Rep. New York State 
Geologist, 1895, p. 853.

Centronella(?) allei A. Winchell. Waverly (L. Garb.). 
Ceutronella allii A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 123. 
Cryptouella? allei Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 290. 
LOG. Burlington, Iowa; Hamburg, Illinois; Summit County, Ohio.

Centronella alveata Hall. Onondaga (Dev.).
Rhynchonella? alveata Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857,

p. 124. 
Centronella hecate Billings, Canadian Jour., VI, (May) 1861, p. 272, fig. 99; 

Geol. Canada, 1863, p. 374, fig. 403. Hall, Pal. New York, IV, 1867, p. 420,
pi. 61A, figs. 27-29. Ibidem, VIII, Pt. II, 1895, pi. 79, fig. 15. 

Centronella alveata Hall, Pal. New York, IV, 1867, p. 401, pi. 61A, figs. 22-24. 
Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 268, pi. 79, figs. 22-24. 

LOG. New York; Cayuga, Ontario. 
Oba. See C. impressa Hall.

Centronella anna Hartt=Harttiua anna.
Centronella(?) arcei A. Ulrica. Devonian.

Centronella? arcei Ulrich, N. Yahrb. f. Mineral., Beilageband, VIII, 1892, p. 53,
pi. 5, figs. 5-9. 

LOG. Icla, and near Pulquina, Bolivia.

Centronella billingsiana Meek and Worthen=Whitfieldella billings-
iaua.

Centronella(??) crassicardinalis Whitfield. Warsaw (L. Garb.). 
Ceutronella crassicardinalis Whittield, Bull. American Mus. Nat. Hist., I, 1882, 

p. 55, pi. 6, figs. 50-52. Hall, Twelfth Rep. State Geol. Indiana, XXIX, 1883, 
figs. 50-52.

LOG. Spergen Hill, Indiana. 
O&s. This species is not well established and is based upon a single ventral

valve. Compare with Athyris densa.
CentronellaC?) flora A. Winchell. Waverly (L. Carb.). 

Ceutronella? flora A. Winchell, Proc. American Phil. Soc., XII, 1870, p. 254. 
Loc. Sciotoville, Ohio.
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Centronella glansfagea Hall. Oriskany-Corniferous (Dev.). 
Ehynchonella glansfagea Hall, Tenth Rep. New York State Cab. Nat. Hist.,

1857, p. 125, figs. 1-6. 
Centronella glausfagea Billings, Canadian Nat. Geol., IV, 1859, p. 132, figs.

1-5; Canadian Jour., VI, 1861, p. 271, fig. 97; Geol. Canada, 1863, p. 374,
fig. 405.-Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, pp.
45-47; Pal. New York, IV, 1867, p. 399, pi. 61 A, figs. 1-21,25,26. Nettelroth,
Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. J53, pi. 31, figs.
14-17. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 268, fig. 180;
180; pi. 79, figs. 1-14,17,21. 

LOG. Albany and Schoharie counties, New York; Caynga, Ontario; Fulls of
Ohio; Michigan. 

01)8. In the American Museum of Natural History this species is labeled Atrypa
uavicnloides Conrad. The writer lias not been able to find this description.
It may be one of Conrad's manuscript names.

Centronella glaucia Hall. Hamilton (Dev.). 
Centronella glaucia Hall, Pal. New York, IV, 1867, p. 403, pi. 61A, ligs. 39,40. 

Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 269. 
Loo. Schoharie, New York.

Oentronella hecate Billings=0. alveata.
Centronella impressa Hall. Hamilton (Dev.).

CentronellaimpressaHall, Fourteenth Rep. New York State Cab. Nat. Hist., (July 
or August) 1861, p. 102; Fifteenth Rep., Ibidem, 1862, pi. 3, figs. 1-5. Bil 
lings, Canadian Nat. Geol., VII, 1862, p. 392. Hall, Pal. New York, IV, 1867, 
p. 402, pi. 61A, figs. 30-38. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, 
p. 269, pi. 79, figs. 16, 18-20.

Loo. Bellona, York, Pavilio'n, and Hamburg, New York.   
01)8. Billings says this species is the same as C. hecate (=C. alveata).

Centronellajulia A. Wiuchell=Bomirigeriiiajulia.
Centronella rnargarida Derby=Trigeria rnargarida.
Centronella (?) navicella Hall. Chemung (Dev.).

Terebratula navicella Hall, Pal. New York, IV, 1867, p. 391, pi. 60, ligs. 38-44. 
Centronella (?) navicella Hall and Clarke, Ibidem, VIII, Pt. II, 1895, pi. 79, figs.

40-42. 
Loo. Rockford, Iowa.

Centronella ovata Hall. Uppe? Helderberg (Dev.).
Centronella ovata Hall, Pal. New York, IV, 1867, p. 419, pi. 61A, figs. 47-49. 
LOG. Cayuga, Ontario.

CentronellaC?) silvetii A. Ulrich. Devonian.
Centronella silvetii A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892,

p. 51, pi. 4, figs.!5a-15d. 
LOG. Chahuarani, Bolivia.

Centronella tuniida Billings. Oriskany and Corniferous (Dev.). 
Centronella tnmida Billings, Canadian Jour., VI, 1861, p. 272, fig. 98; Geol.

Canada, 1863, p. 374, fig. 404. 
Loo. Cayuga and Port Colbourne, Ontario.

CHARIONELLA Billings. Genotype Atrypa scitula Hall.
Chariouella Billings, Canadian Jour., VI, 1861, pp. 148, 274, figs. 101,102. Hall, 

Sixteenth Rep. New York State Cab. Nat Hist., 1863, p. 40; American Jour. 
Sci., n. ser., XXXV, 1863, p. 391!. Hall and Clarke, Pal. New York, VIII, 
Pt. II, 1893, p. 78; Thirteenth Rep. New York State Geologist, 1895, p. 775.
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Charionella circe Billings=C. scitula. 
Charionella doris Billings=Meristella doris. 
Charionella hyale Billings=Whitfieldella hyale. 
Charionella rostrata Billings=Meristella rostrata.
Charionella scitula Hall. Corniferous (De'v.).

Atrypa scitula Hall, Geol. New York; Rep. Fourth .Dist., 1843, p. 171, fig. 1.
Athyris? scitula Billings, Canadian Jour., V, 1860, p. 278, figs. 35-38.
Charionella circe Billings, Ibidem, VI, 1831, p. 273, fig. 100; Geol. Canada, 1863, 

p. 374, fig. 400.-
Meristella scitula Hall, Pal. New York, IV, 1867, p. 302, pi. 47, figs. 34-38.
Meristella circe Miller, N. American Geol. Pal., 1889, p. 354.
Charionella scitula Hall- and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 78, 

pi. 42, figs. 17-19.
Loc. Williamsville and Clarence Hollow, New York; Columbus, Ohio (Whit- 

field) ; county of Haldimand, Ontario.

CHONETES Fischer de Waldheim. Genotype Orthis striatella Dalman.
Cbouetes Fischer de Waldheim, Oryctographie du Gouvernement de Moscow, 

Pt. II, 1837, p. 134. Hall, Pal. New York, II, 1852, p. 64. Billings, Canadian 
Jour., VI, 1861, p. 349. Meek and Hayden, Pal. Upper Missouri, Smithsonian 
Cont. Knowl., 172, 1864, p. 74.  Hall, Twentieth Rep. New York State 
Cab. Nat. Hist., 1867, p. 242; Pal. New York, IV. 1867, p. 115. Walcott, 
Mon. U. S. Geol. Survey, VIII, 1884, p. 122. Nettelroth, Kentucky Fossil 
Shells, Mem. Kentucky Geol. Survey, 1886, p. 66. Hall and Clarke, Pal. New 
York, VIII, Pt. I, 1892, p. 303; Eleventh Ann. Rep. New York State Geolo 
gist, 1894, p. 292.

Chonetes acutiradlatus Hall. Corniferous (Dev.). 
Strophomeua acutiradiata Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 171,

fig. 3. 
Chonetes acutiradiata Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857,

p. 117; Pal. New York, IV, 1867, p. 120, pi. 20, fig. 5; Second Ann. Rep.
New York State Geol., 1883, pi. 47, fig. 8. Nettelroth, Kentucky Fossil
Shells, Mem. Kentucky Geol. Survey, 1889, p. 66, pi. 18, figs. 18-20. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 16, fig. 8. 

LOG. Williamsville, Stafford, etc., New York; Columbus, Ohio; Palls of Ohio. 
Chonetes amazonicus Derby. Upper Carboniferous. 

Chonetes amazonica Derby, Bull. Cornell Univ., I, 1874, p. 41, pi. 6, figs. 3, 12,
19; pi. 9, figs. 8.9. Hall and Clarke, Pal. New York, VIII, Pt. 1,1832, pi. 15B,
fig. 13. 

Loc. Itaituba, Brazil.

Chonetes antiope Billings. Lower Devonian. 
Chonetes anitope Billings, Pal. Fossils, II, 1874, p. 19. 
LOG. Mount Jolli and Perce", Nova Scotia.

Chonetes arcei A. Ulrich. Middle Devonian.
Chouetes arcei A. Ulrich, N. Jahrb. f. Mineral., Beilagebaud VIII, 1892, p. 77, pi.

4, figs. 35, 36. 
Loc. Chahuarani, Ida, and Tarabuco, Bolivia.

Chonetes arcuatus Hall. Coruiferous (Dev.).
Chouetes arcuata Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 

116; Pal. New York, IV, 1867, p. 119, pi. 20, fig. 7; Second Ann. Rep. New 
York State Geol., 1883, pi. 47, figs. 15, 35, 36. Hall and Clarke, Pal. Now 
York, VIII, Pt. I, 1892, pi. 16, figs. 15, 35, 36.

Loc. Williamsville, Clarence Hollow, etc., New York; Columbus, Ohio.
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Chonetes armata Norwood and Pratteu (non Bouchard)=C. pusilus.
Chonetes canadensis Billings. Lower Devonian. 

Chonetes canadensis Billings, Pal. Fossils, II, 1874, p. 17, fig. 7. 
LOG. Perc6, Nova Scotia.

Chonetes complauata Hall=Chouostropliia coniplanata.
Chonetes comstockei Eatlibun. Middle Devonian.

Chonetes conistockii Rathhun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 250, pi. 9,
figs. 5, 14,18,19, 31; Proc. Boston Soc. Nat. 'Hist., XX, 1879, p. 18. 

Loo. Province of Para, Brazil.

Chonetes cornutus (Hall). Clinton (Sil.).
Strophomena cornuta Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 73, fig. 3. 
Chonetes cornuta de Koniuck, Recher. Auimaux Foss., Pt. 1,1847, p. 200, pi. 20,

fig. 3. Hall, Pal. New York, II, 1852, p. 64, pi. 21, fig. 10; Second Ann.
Rep. New York State Geol., 1883, pi. 47, fig. 1. Hall and Clarke, Pal. New
York, VIII, Pt. I, 1892, pi. 16, fig. 1. 

Loo. Wayne County, New York.

Chonetes coronatus (Conrad). Hamilton (Dev.).
Strophomena carinata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842. 

p. 257, pi. 14, fig. 13.
Strophomena syrtalis Courad, Ihidem, 1842, p. 253, pi. 14, fig. 1.
Chouetes littoni Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 

1854, p. 25, pi. 2, fig. 4.
Chouetos maclurea Norwood and Pratten, Ibidem, 1854, p. 28, pi. 2, fig. 8.
Chouetes tuomyi Norwood and Pratten, Ibidem, 1854, p. 28, pi. 2, fig. 9.
Chonetee martini Norwood and Pratteu, Ibidem, 1854, p. 29, pi. 2, fig. 10.
Cho'netes coronata Hall, Tenth Rep. New York Stale Cab'. Nat. Hist., 1857, p. 

146, figs. 1, 2; Pal. New York, IV, 1867, p. 133, pi. 21, figs. 9-12. Whitfield, 
Geol. Wisconsin, IV, 1882, p. 327, pi. 25, fig. 16. Hall, Second Ann. Rep. 
New York State Geol., 1883, pi. 47, figs. 10, 11, 24, 26, 33, 39, 41, 43.-Hall 
and Clarke, Pal. New .York, VIII, Pt. I, 1892, pi. 16, figs. 10, 11, 24, 26, 33, 
39, 41, 43.

LOG. New York; Pennsylvania; nearArkona, Ontario; Bakeoven, Illinois; Mil 
waukee, Wisconsin.

Oba. lu the Illinois State collection there are specimens of C. maclurea and C. 
littoui which are not specifically distinct from C. coronatus Conrad. In the 
American Museum of Natural History the writer has seen specimens of C. 
tnomyi and C. martini labeled as varieties of C. coronatus.

Chonetes curuaensis Bathbun. Middle Devonian.
Chonetes curuaensis Rathbun, Proc. Boston Soc. Nat. Sci., XX, 1879, p. 21. 
Loc. Province of Para, Brazil.

Chonetes dawsoui Billings=Chonostrophia dawsoui.
Chonetes deflecta Hall=C. vicinus.
Chonetes emmetensis A. Winchell. Hamilton (Dev.).

Chonetes emmetensis A. Wiuchell, Rep. Lower Peninsula Michigan, 3866, p. 92. 
Loc. Grand Traverse Region, Michigan.

Chonetes falklandicus Morris and Sharpe. Lower Devonian.
Chonetes falklaudica Morris and Sharpe, Quart. Jour. Geol. Soc. London, II, 

1846, p. 274, pi. 10, fig. 4. De Koninck, Recher. Animaux Foss., Pt. 1,1847, 
p. 204, ph 20, fig. 4. Von Ammon, Zeits. d. Gessels. fur Erdk., Berlin, 
XXVIII, 1893, p. 360, fig. 5.

LOG. Falkland Islands; Taquarassu, Matto Grosso, Brazil.
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Chonetes filistriatus Walcott. Lower Devonian.
Chonetes filistriata Walcott, Mou. U. S. Geol. Survey, VIII, 1884,'p. 127, pi. 13,

lig. 15. 
Loc. Eureka district, Nevada.

Chouetes fischeri Hall=Chonopectus fischeri.
Cliouetes fleiningi ISTorwood and Pratten=C. variolatus.
Chonetes freitassii Eathbun. Middle Devonian.

Chonetes species Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 253. 
Cliouetes freitassii Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 18. 
Loc. Province of Para, Brazil.

Chonetes geinitziana Waagen, and Miller=C. glaber.
Chonetes geniculatus White. Kinderhook (L. Garb.).

Chonetes geuiculata White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 29. A.
Wincbell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 116; Proc. American
Phil. Soc., XI, 1870, p. 250.

Chouetes geniculatus Keyes, Geol. Survey Missouri, V, 1895, p. 53, pi. 38, lig. 3. 
Loc. Hamburg, Illinois; darksville, Missouri; Rockford, Indiana; Rockville,

Ohio. 
06s. Compare with C. ornatus Shuuiard.

Chonetes gibbosa Hall=C. viciuus.
Chonetes glabra Hall (non Geinitz)=C. lineatus.
Chonetes glaber Geinitz. Upper Carboniferous. 

Chouetes glabra Geinitz, Carbon u. Uyas in Nebraska, 1866, p. 60, pi. 4, iigs.
15-18. Toula, Sitzb. der Kais. Akad. der Wissensch.,Wien, LIX, 1869, p. 10. 
Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 171, pi. 4, fig. 10; pi.
8, fig. 8. Derby, Bull. Cornell Univ., 1,1874, p. 43, pi. 8, figs. 11,14,15,19; 
Bull. Mus. Comp. Zool., Ill, 1876, p. 280.

Chouetes geinitziana Waagen, Palaeoutologica liidica, Ser. XIII, I, 1884, p. 621. 
Chonetes lievis Keyes, Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 229, pi. 12,

fig. 3; Geol. Survey Missouri, V, 1893, p. 55, pi. 37, fig. 5. 
Chonetes geiuitzianus Miller, N. American Geol. Pal., 1889, p. 339. 
Loc. Nebraska City, Nebraska; Kansas; Iowa; Illinois; Bomjardim and Itai-

tuba, Brazil; Yampopata and Cochabamba, Bolivia.

Chonetes granulifer Owen. Upper Carboniferous.
Chouetes granulifera Owen, Geol. Rep. Iowa, Wisconsin, Minnesota, 1852, p. 583, 

pi. 5, lig. 12. Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 
1854, p. 24. Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 170, pi. 
4, lig. 9; pi. 6, fig. 10; pi. 8, fig. 7. White, Wheeler's Geogr. Geol. Survey 
west 100 Merid., 1875, p. 122, pi. 9, fig. 8. Keyes, Geol. Survey Missouri, V, 
1895, p. 56.

Chouutes smithii Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 
1854, p. 24, pi. 2, fig. 2. Meek and Wortheu, Geol. Survey Illinois, V, 1873, 
p. 570, pi. 25, fig. 11. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 
15B, fig. 12.

Chouetes mncrouata Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 
1858, p. 262; Pal. Upper Missouri, Smithsonian Cont. to Knowl., 172, 
1864, p. 22, pi. 1, tig. 5. Geinitz, Carbon u. Dyas in Nebraska, 1866, p. 58, 
pi. 4, figs. 12-14! Toula, Sitzungsb. der Kais. Akad. der Wissensch., Wein, 
LIX, 1869, p. 10.

Chonetes granuliferus Beecher, American Jour. Sci., 3d ser., XLI, 1891, p. 357, 
pi. 17, fig. 15.

Loc. Mouth of Keg Creek, Iowa; Illinois; Kansas; Missouri; Alabama; Kanab 
Canyon, Arizona; Cochabainba, oBolivia.
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Chonetes hemisphericus Hall. Upper Helderberg (Dev.).
Chonetes beniispberica Hall, Tentb Rep. New York State Cab. Nat. Hist., 1857, 

p. 116, figs. 1-3. Billings, Canadian Jour., VI, 1861, p. 349, figs. 121-123; 
Geol. Canada, 1863, p. 368, fig. 380. Hall, Pal. New York, IV, 1867, p. 118, 
pi. 20, fig. 6. Nicholson, Pal. Prov. Ontario, 1873, p. 75. Walcott, Mon. 
U. S. Geol. Survey, VIII, 1884, p. 123. Hall and Clarke, Pal. New York, 
VIII, Pt. I, 1892, pi. 16, fig. 14.

LOG. Schoharie, etc., New York; Eureka district, Nevada; Ontario, Canada.

Chonetes herbert-smithi Rathbun. Middle Devonian.
Chouetes herbert-smithi (Hartt MS.) Ratbbun, Bull. Buffalo Soc. Nat. Sci., I, 

1874, p. 251, pi. 10, figs. 39-42, 44-47; Proc. Boston Soc. Nat. Hist., XX, 
1879, p. 20.

LOG. Province of Para, Brazil.

Chonetes illinoisensis Worth en. . Burlington (L. Garb.). 
Cbouetes Iqgani Hall (non N. and P.), Geol. Survey Iowa, I, Pt. II, 1858, p. 598,

pi. 12, figs. 1, 2. 
Chonetes illinoieusis Worthen, Traus. St. Louis Acad. Sci., I, I860, p. 571. A.

Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 5; Ibidem, 1865, p.
116. Meek and Worthen, Geol. Survey Illinois, III. 1868. p. 505, pi. 15, fig.
8. Herrick, Bull. Deuison Univ., Ill, 1888, p. 35, pi. 3, fig. 21. 

LOG. Burlington, Iowa; Jersey County, Illinois; Rockford, Indiana; Licking
County, Ohio.

Chonetes iowensis Owen=Pholidostrophia iowen sis.
Chonetes koninckianus Norwood and Pratten. Middle Devonian.

Chonetes kouinckianaNorwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia,
III, 1854, p. 30, pi. 2, fig. 11. 

LOG. Jonesboro, Union County, Illinois.

Chonetes Ifevis Keyes=C. glaber Geinitz.
Chonetes laticosta Hall=C. mucronatus.
Chonetes lepidus Hall. Marcellns-Cheinnng (Dev.).

Chonetes lepida Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 148;  
Pal. New York, IV, 1867, p. 142, pi. 22, figs. 12, 13. Clarke, Bull. U. S. Geol. 
Survey, 16, 1885, pp. 24, 32.

LOG. Cayuga Lake, etc., New York; Meadville, Pennsylvania.

Chonetes lineatus (Conrad). Corniferous (Dev.). 
Stropbomea lineata Conrad, Third Ann. Rep. Geol. Survey New York, 1839, p.

64.  Vanuxem, Geol. New York; Rep. Third Dist., 1842, p. 139, fig. 6 (should
be 5a). Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 175, fig. 8. 

Chonetes glabra Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 117,
tigs. 1-8. 

Chonetes lineata Hall, Pal. New York, IV, 1867, p. 121, pi. 20, fig. 3; Second
Ann. Rep. New York State Geol., 1883, pi. 47, fig. 34. Hall and Clarke, Pal.
New York, VIII, Pt. I, 1892, pi. 16, fig. 34. 

LOG. Cayuga Lake, etc., New York.

Chonetes littoni Norwood and Pratten=C. coronatus.
Chouetes logani Hall (non Nor. and Prat.)=C. illinoisensis.
Chonetes logani Nor wood and Pratten. Kinderhook-Burlington (L. Garb.).

Chonetes logani Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 
1854, p. 30, pi. 2, fig. 12. A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 
1865, p. 116. Hall, Pal. New York, IV, 1867, pi. 22, figs. 23, 26-28; Second 
Ann. Rep. New York State Geol., 1883, pi. 47, fig. 25. Herrick, Bull. Denison 
Univ., Ill, 1888, p. 35, pi. 3, fig. 12; pi. 7, fig. 22. Hall and Clarke, Pal. Now 
York, VIII, Pt. I, 1892, pi. 16, fig. 25.

LOG. Burlington, Iowa; Quincy, Illinois; Licking County, Ohio.
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Chonetes logani aurora Hall. Tully-Burliugton (Dev.-L. Garb.).
Chonetes logani var. aurora Hall, Pal. New York, IV, 1867, p. 137, pi. 22, figs. 

16-18; Second Ann. Rep. New York State Geol., 1883, pi. 47, tigs. 9, 18.  
Whiteaves, Cont. to Canadian Pal., I, 1891, p. 215, pi. 29, fig. 2. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 16, figs. 9, 18.

Chonetes aurora Williams, Bull. Geol. Soc. America, I, 1890, p. 491, pi. 12, figs. 
10, 11.

Loc. Tully and Deruyter, New York; Athabasca, Mackenzie, and Red Deer 
rivers, Northwest Territory, Canada; Cuyahoga and Licking counties, 
Ohio; Burlington, Iowa.

Chonetes loganensis Hall and Whitfteld. Kinderhook (L. Garb.).
Chonetes loganensis Hall and Whitfield, King's Geol. Expl. 40th Paral., IV, 1877, 

p. 253, pi. 4, fig. 9.
Loc. Logan Canyon, Wahsatch Range, Utah. 

Chonetes maclurea Norwood and Pratten=C. coronatus.

Chonetes macrostriata Walcott=Stropheodonta macrostriata.
Chonetes manitobensis Whiteaves. Upper Devonian. 

Chonetes manitobensis Whiteaves, Cont. to Canadian Pal., I, 1892, p. 281, pi. 37,
figs. 1, 2. 

LOG. Manitoba Island, Lake Manitoba, Canada.

Chonetes martini Norwood and Pratten=C. coronatus.
Chonetes melonicus Billings. Oriskany (Dev.).

Chonetes melonica Billings, Pal. Fossils, II, 1874, p. 15, fig. 6. 
. LOG. Little Gaspe", Quebec, Canada.

Chonetes mesolobus Norwood and Pratten. Upper Carboniferous.
Chonetes mesoloba Nor. and Prat., Jour. Acad. Nat. Sci. Philadelphia, III, 1854, 

p. 27, pi. 2, fig. 7. White, Wheeler's Geogr. Geol. Expl. Survey west 100 
Merid., 1875, p. 123, pi. 9, fig. 7. Hall, Second Ann. Rep. New York State 
Geol., 1883, pi. 47, fig. 22. Keyes, Proc. Acad. Nat. Sci. Philadelphia, 1888, 
p. 228. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 16, fig. 22.

LOG. Belleville, Illinois; Charboniere, Missouri; Flint Ridge, Ohio; New Mexico; 

Arizona.

Chonetes michiganensis Stevens. Upper Carboniferous.
Chonetes michiganensis Stevens, American Jour. Sci., 2d ser., XXV, 1858, p. 263. 
LOG. Battle Creek, Michigan.

Chonetes inillipunctata Meek and Wortheii=Aulacorhynchus inilli-
punctatum.

Chonetes minima Hall (nou Sowerby)=C. uudulatus. 
Ohonetes inucronata Meek and Hayden (non Hall)=G. granulifer.
Chonetes mucronatus Hall. Oriskany-Hamilton (Dev.).

Strophomena inucronata Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 180,
fig. 3. 

Chonetes laticosta Hall, Tenth Rep. New York State Cab.' Nat. Hist., 1857,
p. 119. Billings, Pal. Fossils, II, 1874, p. 20. 

Chonetes mucronata Hall, Pal. New York, IV, 1867, p. 124, pi. 20, fig. 1; pi. 21,
fig. 1. Nicholson, Pal. Prov. Ontario, 1873, p. 74. Hall, Second Ann. Rep.
New York State Geol., 1883, pi. 47, figs. 6, 7. Hall and Clarke, Pal. New
York, VIII, Pt. I, 1892, pi. 16, figs.,6, 7.

Chonetes mucronata? Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 124. . 
LOG. New York; Cayuga, Ontario; Gasp6; Eureka district, Nevada. 
01)8. See C. stiibeli.
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Chonetes multicosta A.Wincliell. Kinderhook and Burlington (L. Carb.). 
Chonetes multicosta A Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 5; 

Proc. American Phil. Soc., XII,*5.870, p. 250. 
LOG. Burlington, Iowa; Hickmau and Maury counties, Tennessee.

Chonetes inuricata Hall=Strophalosia uiuricata.
Chonetes uana Norwood and Pratten (uon de Verneuil)=C. yandellanus.
Chonetes novascoticus Hall. « Arisaig and Niagara (SiL).

Chonetes novascotica Hall, Canadian Nat. Geol., V, 1860, p. 144, fig. 2. Dawson, 
Acadian Gool., 3d ed.. 1878, p. 595, fig. 199. Hall, Twenty-eighth Rep. New 
York State Mus. Nat. Hist., 1879, p. 155, pi. 22, figs. 11-14; Eleventh Rep. 
State Geol. Indiana, 1882, p. 293, pi. 22, figs. 11-14.

Loc. Arisaig, Nova Scotia; Waldron, Indiana.

Chonetes onettianus Kathbuu.   Middle Devonian.
Chouetes ouettiana Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 253, pi. 10,

figs. 43, 48. 
Loc. Province of Para, Brazil.

Chonetes ornatus Shumard. Ghouteau (L. Garb.). 
Chouetes ornata Shuniard, Geol. Eep. Missouri, Ib55, p. 202, PI. C, fig. 1. Keyes,

Geol. Survey Missouri, V, 1895, p. 53, pi. 38, fig. 2. 
Loc. Louisiana and Hannibal, Missouri. 
Oba. See, C. geniculatus White.

Chonetes parvus Shumard. Upper Carboniferous. 
Chonetes parva Shuniard, Geol. Rep. Missouri, 1855, p. 201. 
Loc. Boone County, Missouri. 
Ofts. Keyes says this species is a synonym for C. flemiugi^=C. variolatus.

Chonetes permianus Shumard. Upper Carboniferous. 
Chonetes periuiana Shumard, Trans. St. Louis Acad. Sci., I, 1859, p. 390. 
Loc. Mouth of Delaware Creek, Texas.

Chonetes planumbonus Meek and Wortheu. Keokuk (L. Carb.).
Chonetes planumbona Meek and Wortheu, Proc. Acad. Nat. Sci. Philadelphia, 

1860, p. 450; Geol. Survey Illinois, II, 1866, p. 253, pi. 18, fig. 1.
Loc. Monroe County, Illinois; Crawfordsville, Indiana; Kings Mountain, Ken 

tucky.

Chonetes platynotus White. Upper Carboniferous. 
Chonetes platynota White, Wheeler's Geogr. Geol. Expl. Survey west 100 Merid.,

Prel. Rep., 1874, p. 19; Ibidem, Final Rep.. IV, 1875, j). 121, pi. 9, fig. 6. 
Loc. Santa Fe, New Mexico; near Salt Lake, Utah.

Chonetes pulchellus A. Wiuchell. Waverly (L. Carb.).
Chonetes pulchella A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, 

p. 410; Ibidem, 1865, p. 115; Proc. American Phil. Soc., XII, 1870, p. 250.  
Herrick, Bull. Denison Univ., Ill, 1888, p. 37, pi. 3, fig. 14.

Loc. Moscow, Hillsdale County, Michigan; TruuibulJ, Summit, and Licking 
counties, Ohio; Shafers, Pennsylvania; Hickmau County, Tennessee.

Chonetes punctatus Simpsou. Lower Heklerberg (Dev.).
Chonetes punctata Simpson, Trans. American Phil. Soc., u. ser., XVI, 1889,

p. 438, fig. 3. 
Loc. Hazardville, Carbon County, Pennsylvania.

Chonetes pusillus Hall. Hamilton (Dev.).
Chonetes armata Norwood and Pratten (uon Bouchard), Jour. Acad. Nat. Sci. 

Philadelphia, III, 1854, p. 28. 
Bull. 87  12
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Chonetes pusillus Hall Continued.
Chonetes pusilla Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p.

149; Pal. New York, IV, 1867, p. I£j3, pi. 21, fig. 6. Meek, Trans. Chicago
Acad. Sci., I, 1868, p. 93, pi. 13, fig. 2.

Loc. Bakeoven, Illinois; Fort Resolution, Great Slave Lake, British America. 
Obs. In the Illinois State collection there is a specimen of C. armatus N. and P.

with an old label attached. This specimen is identical with C. pusillus Hall.

Chonetes reversa Whitfield=Ghonostrophia re versa.
Chonetes riicki A. Ulrich.   Middle Devonian.

Chonetes riicki A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892, p. 79,
pi. 5, figs. 1, 2. 

Loc. Chahuaraui, Icla, and Tarabuco, Bolivia.

Chonetes sarcinulatus Norwood and Pratten.
Chouetes sarcinulata Norwood and Pratten (non Schlotheim), 'Jour. Acad. Nat.

Sci. Philadelphia, III, 1854, p. 28. 
Obs. It is impossible to point out the American representative intended by these

authors for this species.

Chonetes scitulus Hall. Marcellus-Oneniung (Dev.).
Chonetes scitnla Hall, Tenth Rep. New Y'ork State Cab. Nat. Hist., 1857, p. 147;  

Pal. New York, IV, 1867, p. 130, pi. 21, fig. 4; Second Ann. Rep^New York 
State Geol., 1883, pi. 47, figs. 3, 4, 27, 32, 40, 44. Herrick, Bull. Denison 
Univ., Ill, 1888, p. 36, pi. 1, fig. 4. Whitfield, Annals New.York Acad. Sci., 
V, 1891, p. 548, pi. 11, fig. 10. Hall and Clarke, Pal. New York, VIII, Pt. I, 
1892,, pi. 16, figs. 3, 4, 27, 32, 40, 44. Whitfield, Geol. Ohio, VII, 1895, p. 443, 
pi. 7, fig. 10. Kindle, Bull. American Pal., 6, 1896, p. 37.

Chonetes scitulus Beecher, American Jour. Sci., XLI, 1891, p. 357, pi. 17, fig. 14.
LOG. Moscow, Hamburg, etc., New York; Meadville,-Pennsylvania; Delaware 

and Licking counties, Ohio.

Chonetes setigerus (Hall). Marcellus-Waverly (Dev.-L. Carb.). 
Strophomena setigera Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 180,

fig. 2; p. 222, fig. 3. 
Chonetes setigera de Koninck, Recher. Animaux Foss., I, 1847, p. 215, pi. 20, fig.

7. Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 150; Pal.
New York, IV, 1867, p. 129, pi. 21, fig. 2; p. 142, pi. 22, figs. 1-5; Second
Ann. Rep. New York State Geol., 1883, pi. 47, figs. 2, 5, 19. Walcott, Mon.
U. S. Geol. Survey, VIII, 1884, p. 125. Clarke, Bull. U. S. Geol. Survey, 16,
1885, p. 24. Hall and Clarke, Pal. New.York, VIII, Pt. I, 1892, pi. 16, figs.
2,5,19.

Chonetes setigera? A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 411. 
Loc. New York; Meadville, Pennsylvania; Ohio; Union City, Branch County,

Michigan; Eureka district, Nevada.

Chonetes shumardianus de Koniuck. Keokuk (L. Carb.).
Chonetes shumardiana de Kouiuck, Recher. Animaux Foss., Pt. I, 1847, p. 192, 

pi. 20, fig. 1. Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 
1854, p. 24.

Loc. The Knobs, Jefferson County, Kentucky.

Chonetes sinithii Norwood and Pratten=C. grauulifer.
Chonetes striatellus (Dalman).   * Silurian.

. OrthisstriatellaDalman, Kgl. Sveus.Vetens.-Akad. Handl., 1828, p. Ill, pi. 1, fig. 5. 
Chonetes striatella Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,

p. 595. 
Loc. Europe; Cape Louis Napoleon, lat. 79° 38'.
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Ghonetes stiibeli A. Ulrich. Middle Devonian.
Chonetes stiibeli A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892, p. 80,

pi. 5, figs. 3, 4. 
Loo. Rio Sicasica, Bolivia.. 
Ola. Probably the same as C. mucronatus.

Chonetes subquadratus Nettelroth. Hamilton (Dev.). 
Chonetes subquadrata Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.

Survey, 1889, p. 67. 
Loo. Falls of Ohio.

Chonetes tenuistriatus Hall. Arisaig (Sil.). 
Chonetes temiistriata Hall, Canadian Nat. Geol., V, 1860, p. 145, fig. 3. Dawson,

Acadian Gool., 3d ed., 1878, p. 596, fig. 200. ' 
Loc. East River, Nova Scotia.

Chonetes tumidus Herrick. Waverly (L. Garb.). 
Chonetes tumidus Herrick, Bull. Denisou Univ., Ill, 1888, p. 36, pi. 2, fig. 21. 
LOG. Moots Run, Licking County, Ohio.

Chonetes tuomyi Norwood and Pratteu=C. coronatus.

Chonetes undulatus Hall. Niagara (Sil.).
Chonetes minima Hall (non Sowerby), Twenty-eighth Rep. New York State

Mus. Nat. Hist., Doc. ed., 1876, pi. 22, fig. 15, 
Chouetes undulata Hall, Ibidem, 1879, p. 155, pi. 22, fig. 15; Eleventh Rep. State

Geol. Indiana, 1882, p. 294, pi. 22, fig. 15. 
LOG. Waldrou, Indiana.

Chonetes variolatus (d'Orbigny). Upper Carboniferous. 
Leptiena variolata d'Orbigny, Voyage dans I'AmjSrique Meridionale; Pale"ontol-

ogie, 1842, p. 49. <.' 
Productus variolata d'Orbigny, Ibidem, 1842, pi. 4, figs. 10, 11. 
Chonetes variolata de Koninck, Recher. Animaux Foss., Pt. 1,1847, p. 206, pi. 20,

fig. 2. Hall, Stansbury's Expl. Great Salt Lake- 1852, p. 410, pi. 3, fig. 1. 
Norwood^ and Pratten, Jour. Acad. Nat. Sci. Philadelphia. Ill, 1854, p. 28. 

Chonetes flemingi Norwood and Pratten, Ibidem, 1854, p. 26, pi. 2, fig. 5. 
Geinitic, Carbon u. Dyas in Nebraska, 1866, p. 59. Hall and Clarke, Pal.
New York, VIII, Pt. I, 1892, pi. 15B, fig. 11. Keyes, Geol. Survey Missouri,
V, 1895, p. 54, pi. 38, fig. 6. 

LOG. Yarbichambi, Bolivia; Guernsey, etc., Ohio; Illinois; Missouri; Kansas;
* Nebraska. 

06s. Compare with C. parvus.

Chonetes verneuilianus Norwood and Pratten. Upper Carboniferous.
Chonetes verneuiliana Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, 

III, 1854, p. 26, pi. 2, fig. 6. Newberry, Ives' Rep. Colorado River of the 
West, 1861, p. 128. Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 
170, pi. 1, fig. lO.^Hall, Second Rep. New York State Geol., 1883, pi. 47, figs. 
20, 21. White, Thirteenth Rep. State Geol. Indiana, 1884, p. 128, pi. 25, figs. 
7, 8. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 16, figs. 20, 21.

LOG. Carboniere, Missouri; Indiana; Illinois; Missouri; Kansas; Nebraska; 
banks of Colorado River.

Chonetes verneuilianus utahensis Meek. Upper Carboniferous. 
Chonetes verneuiliana var. utahensis Meek, Simpson's Rep. Expl. Great Basin,

Tor. Utah, 1876, p. 348, pl."<lig. 2. 
LOG. Near Humboldt Mountains, Utah.
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Chonetes vicinus (Castelnau). Hamilton (Dev.).
Leptaena vicina Castelnau, Systeme Sil. 1'Aine'rique Septentrionale, 1843, p. 39, 

pi. 14, fig. 9.
Chonetes vicina de Koninck, Recher. Animaux Foss., Pt. I, 1847, p. 203.
Chonetes deflecta Hall, Tenth Rep. New York State Cab. Nat. Hist:, 1857, p. 

149; Pal. New.York, IV, 1867, p. 126, pi. 21, figs. 7, 8; Second Ann. Rep. 
N. Y. State Geol., 1883, pi. 47, fig. 28. Walcott, Mon. U. S. Geol. Survey, 
VIII, 1884, p. 24, pi. 2, fig. 8. Hall and Clarke, Pal. New York, VIII, Pt. I, 
1892, pi. 16, fig. 28.

Chonetea gibbosa Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 145.
Loc. Ontario County, New York; Columbus, Ohio; Wisconsin; Eureka district, 

Nevada.
Obs. Castelnau's specimens are from " Ontario County, New York." His figures 

are good and can not be compared with any other species than the well- 
known C. deflectus Hall, a species occurring abundantly in Ontario County.

Chonetes yandellanus Hall. Corniferous (Dev.). 
Chouetes nana de Koninck (non de Verneuil), Recher. Animaux Foss., Pt. 1,1847,

p. 213. Norwood and Pratten (uon de Verneuil), Jour. Acad. Nat. Sci.
Philadelphia, III, 1854, p. 28. 

Chonetes yandellana Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p.
118; Pal. New York, IV, 1867, p. 123, pi. 20, fig. 4. Nettelroth, Kentucky
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 68, pi. 17, figs. 16-19;
pi. 31, figs. 20, 30. 

Loc. Falls of Ohio; Columbus, Ohio.

CHONOPECTUS Hall and Clarke. G-enotype Chonetes fischeri E". and P.
Chonopectus Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 312; Eleventh 

Ann. Rep. New York State Geologist, 1894, p. 295.

Chonopectus fischeri .(Norwood and Pratten).
Kinderhook and Burlington (L. Carb.).

Chonetes fischeri Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 
1854, p. 25, pi. 2, fig. 3. Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 517, pi. 7, 
fig. 1; Second Ann. Rep. New York State Geol., 1883, pi. 47, figs. 17, 31. 

Chonopectus fischeri Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 312,
pi. 15B, figs. 20-23; pi. 16, figs. 17, 31. 

Loc. Burlington, Iowa; Warren, Pennsylvania. 
CHONOSTROPHIA Hall and Clarke.

Genotype Chonetes reversa Whitfield.
Chonostrophia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 310;  

Eleventh Ann. Rep. New York State Geologist, 1894, p. 294.

Chonostrophia complanata Hall. Oriskany (Dev.). 
Chonetes complanata Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p.

56; Pal. New York, III, 1859, p. 418, pi. 93, fig. 1; Second Ann. Rep. New
York State Geol., 1883, pi. 47, figs. 13, 29. 

Chonostrophia complanata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p.
311, pi. 16, figs. 13, 29. 

? Strophomena sp. A, A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892, p.
70, pi. 14, fig. 24(?23). 

Loc. Albany and Schoharie counties, New York; Cayuga, Ontario; Cumberland,
Maryland; ?Bolivia.

Chonostrophia dawsoni (Billings). Lower Devonian. 
Chonetes dawsoni Billings, Pal. Fossils, II, 1874, p. 18, fig. 8. 
Chonostrophia dawsoni Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 311. 
i Loc. Gaspe" and Perce", Quebec, Canada.
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Chonostrophia nelderbergiae Hall. Lower Helderberg (Dev.).
Chonostrophia helderbergia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

pp. 311, 353, pi. 15B, lig. 14. 
LOG. Albany County, New York.

Chonostrophia reversa (Whitfield). Corniferous (Dev.).
Chouetes reversa Whitfield, Annals New York Acad. Sci., II, 1882, p. 213; 

Ibidem, V, 1891, p. 549, pi. 11, figs. 8, 9; Geol. Ohio, VII, 1895, p. 443, pi. 7,
figs. 8, 9. 

Chouostrophia reversa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 311,
pi. 15B, figs. 15-19; Thirteenth Ann. Rep. New York State Geologist, 1895,
p. 176, pi. 4, fig. 5. 

Loc. Columbus and Delaware, Ohio; Union Springs, New York; Cayuga,
Ontario.

CHRISTIANIA Hall and Clarke. Genotype Leptsena subquadrata Hall. 
Christiania Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 298; Eleventh 

Ann. Rep. New York State Geologist, 1894, p. 290.

Christiania subquadrata Hall. Lower Helderberg (Dev.). 
Leptiena snbquadrata Hal], Second Ann. Rep. New York State Geol., 1883, pi. 46,

figs. 32, 33. 
Christiania subquadrata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 298,

351, pi. 15, figs. 32, 33; pi. 15A, fig. 36; pi. 20, figs. 18-20. 
Loc. Perry and Blouut counties, Tennessee.

CISTELLA Gray. Genotype Terebratula cuneata Eisso.
Cistella Gray, Brit. Mns. Cat. Brach., p. 114.

Cistella beecheri Clark. Upper Cretaceous.
Cistella beecheri Clark, Johns Hopkins Uuiv. Circ., XV, 121, 1896, p. 3. 
Loo. Vinceutown, New Jersey.

Cistella plicatilis Clark. Upper Cretaceous.
Cistella plicatilis Clark, Johns Hopkins Univ. Circ., XV, 121, 1896, p. 3. 
Loc. Vinceutown, New Jersey.

CLEIOTHYRIS King.
Genotype Atrypa pectinifera J. de C. Sowerby=Spirifer roissyi 

L'Eveill6=Athyris roissyi of authors.
Cleiothyris King (non Phillips), Mou. Permian Fossils, Pal. Soc., 1850, p. 137.  

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 90; Thirteenth Ann. 
Rep. New York State Geologist, 1895, p. 779.

Cleiothyris clintonensis (Swallow). Kaskaskia (L. Carb.). 
Spirigera clintouensis Swallow, Traus. St. Louis Acad. Sci., II, 1863, p. 89. 
Loc. Chester, Illinois; St. Genevieve and Cooper counties, Missouri. 
Obs. Compare with C. roissyi. Regarded by Keyes as a synonym for Seminula 

subquadrata. However, this species does not appear to be a Seminula.

Cleiothyris crassicardinalis (White). Kinderhook (L. Carb.). 
Athyris crassicardinalis White, Jour. Boston Soc. Nat. Hist., VII, 1860, p. 229. 
Loc. Burlington, Iowa.

Cleiothyris hirsuta Hall. St. Louis and Kaskaskia (L. Carb.). 
Spirigera (Athyris) hirsuta Hall, Traus. Albany Institute, IV, 1858, p. 8. 
Athyris hirsuta Whitfield, Bull. American Mus. Nat. Hist., I, 1882, p. 49, pi. 6,

figs. 18-21. Hall, Twelfth Rep. State Geol. Indiana, 1883, p. 328.pl. 29, figs.
18-21.
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Cleiothyris hirsuta Hall Continued.
Cliothyris hirsuta Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 46,

figs. 25-28. 
LOG. Spergen Hill, Indiana; Alton and Chester, Illinois; Princeton, Kentucky;

Montana.

Cleiothyris missouriensis (Swallow). Upper Carboniferous. 
Spirigera missouriensis Swallow, Trans. St. Louis Acad. Sci., 1,1860, p. 650. 
LOG. Montgomery and Charitou counties, Missouri.

Cleiothyris obmaxima (McChesney). Keokuk (L. Carb.). 
Athyris obmaxima McChesuey, Descriptions New Pal. Foss., 1861, p. 80. 
?Spirigera obmaxima White, Wheeler's Expl. Survey west 100 Merid., IV, 1875,

.p. 92, pi. 5, fig. 12. 
Loc. Nauvoo and Warsaw, Illinois; Keokuk, Iowa; Mountain Spring, Nevada;

Ophir City, Utah. 
OZ>«. The specimen figured by White may be Athyris incrassata Hall.

Cleiothyris obvia (McChesney). Kaskaskia (L. Carb).
Athyris obvia McChesney, Descriptions New Pal. Foss., 1861, p. 81.
Loc. Kaskaskia, Illinois.
Obs. Probably a synonym for C. roissyi.

Cleiothyris orbicularis (McChesney). Upper Carboniferous.
Athyris orbicularis McChesney, Descriptions New Pal. Foss., 1860, p. 47. 

' Loc. "Extensively distributed in the Western States."
06s. Specimens of this species in the United States National Museum donated 

by Professor Worthen show it to be a Cleiothyris.

Cleiothyris reflexa (Swallow). Warsaw (L. Carb.). 
Spirigera reflexa Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 88. 
Loc. Barretts Station, St. Louis County, Missouri. 
06s. Should be compared with C. roissyi. Regarded by Keyes as a synonym for

Seminula trinuclea. Swallow's species, however, does not appear to be a
Semiuula.

Cleiothyris roissyi (L'fiveill6). Keokuk-Kaskaskia (L. Carb.).
Spirifer de roissyi L'JEveille", M6moires Soc. Ge"ol. de France, II, 1835, p. 39, pi. 2,

figs. 18-20.
Terebratula royssii Marcou, Geol. North America, 1858, p. 51, pi. 6, fig. 10. 
Athyris sublarnellosa Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 702, pi. 27,

fig. 1. Derby, Bull. Cornell Univ., I, 1874, p. 10, pi. 2, figs. 9-12; pi. 3, figs.
15-21, 29; pi. 6, fig. 16; pi. 9, figs. 5, 6. 

Athyris parvirostris Meek and Worthen, Proc. Acad. Nat. Sci. Philadelphia, 1860,
p. 451.

Spirigera americana Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 89. 
Spirigera pectinifera Swallow (non Sowerby), Ibidem, 1863, p. 88. 
Athyris planosulcata Geinitz (non Phillips), Carbon u. Dyas in Nebraska, 1866,

p. 42. Meek and Worthen, Geol. Survey Illinois, II, 1866, p. 254, pi. 18,
fig. 8. 

Spirigera planosulcata? White, Wheeler's Rep. Geogr. Geol. Expl. Survey west
100 Merid., IV, 1875, p. 143, pi. 10, fig. 5. 

Athyris planosulcata? Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl.,
IV, 1877, p. 257, pi. 4, figs. 10, 11. 

?Athyris roissyi Meek, Ibidem, 1877, p. 82, pi. 9, fig. 3.
Athyris hirsuta Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 222, pi. 18, fig. 5. 
Cliothyris roysii Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 91, pi.

46, figs. 23, 24; pi. 84, fig. 32,
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Cleiothyris roissyi (L'Eveille)* Continued.
Cliothyris sublamellosa Hall and Clarice, Ibidem, 1898, p. 91.
LOG. Europe; Mississippi Valley; White Pine and Eureka districts, Nevada; 

Salt Lake City, etc., Utah; Lake Valley mining district, etc., New Mexico; 
Lake County, Colorado; Guatemala; Bomjarclin and Itaituba, Brazil.

06s. American specimens usually referred to this species are constantly smaller, 
and are often without sinus or fold. If these differences are regarded as of 
sufficient importance to distinguish American specimens from typical C. 
roissyi then this species will be known as C. sublamellosa Hall. Of Spiri- 
gera americana Swallow, authentic specimens have been seen by the writer 
in Professor Hall's collection. These are identical' with Athyris subla- 
niellosa.

Meek's Athyris roissyi (1877) will probably prove to be a new species of 
Seminula.

See C. clintoneusis, C. reflexa Swallow, and C. obvia McChesney.

Cleiothyris squamosa (Worthen). St. Louis (L. Garb.).
Athyris squamosa Worthen, Bull. Illinois State Mus. Nat. Hist., 2, 1884, p. 24; 

Geol. Survey Illinois, VIII, 1890, p. 103, pi. 11, fig. 2. 
Loc. Monroe County, Illinois.

CLINTONELLA Hall and Olarke.
Genotype C. vagabunda Hall and Clarke.

Clintonella Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 159; Thir 
teenth Ann. Rep. New York State Geologist, 1895, p. 814.

Clintonella vagabunda Hall and Clarke. Clinton (Sil.).
Clintonella vagabunda Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 160,

pi. 52, figs. 1-11. 
Loc. ?0rleaus County, New York,

CLITAMBONITES Pander. Genotype Pronites adscendens Pander.
Klitambonites Pander, Beitrage zur Geognosie des Russischen Reiches, 1830, 

p. 70, pi. 3, fig. 14; pi. 28, figs. 16, 17.
Clitambonites (Ehlert, Fischer's Manuel de Conchyliologie, 1887, p. 1289, fig. 

1059. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 233. Winchell 
and Schuchert, Minnesota Geol. Survey, III, 1893, p. 377. Hall and Clarke, 
Eleventh Ann. Rep. New York State Geologist, 1894, p. 274.

Clitambonites adscendens ( 1 Pander). Ordovician.
Orthisina adscendens (Pander) Kayser, Paleontographica, Suppl., Ill, 1876, p. 20,

pi. 2, figs. 9-11.
Loc. Europe; Juan Pobre and Laja, Cordillere San Juan, Argentine Republic. 
06«. This identification is probably erroneous.

Clitambonites(?) borealis (Castelnau).
"Magnesiafa limestone "^Galena (Ord.).

Terebratula borealis Castelnau, Essai Syst. Sil. I'Amdrique Septentriouale, 1843,
p. 40, pi. 14, fig. 14,

Terebratula turpis de Verneuil, Ibidem, 1843, p. 40, footnote. 
Loc. "Magnesiau limestone of Green Bay, Wisconsin." 
01)3. The figure is not satisfactory. The species seems to be related to C. diversus

Shaler.

Clitambonites diversus (Shaler). Trenton-Lorraine (Ord.). 
Orthisina diversa Shaler, Bull. Mus. Comp. ZooJ., 4, 1865, p. 67. 
Orthisina veneuili Billings (non Eichwald), Catalogue Sil. Foss. Anticosti, 1866,

pp. 43, 74.
Hemiprouites americanus Whitfield, Ann. Rep. Geol. Survey Wisconsin, 1877, 

p. 72; Geol. Wisconsin, IV, 1882, p. 243, pi. 10, figs. 15-17.
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Clitambonites diversus (Shaler) Continued.
Streptorhyncbus americanus Miller, N. American Geol. Pal., 1889, p. 378. 
Clitambonites americanns Hall and Clarkc, Pal. New York, VIII, Pt. I, 1892,

p. 239, pi. 15A, figs. 1-8. 
ClitarnboniteS di versa Wincbell and Scbucbert, Minnesota Geol. Survey, III,

1893, p. 378, pi. 30, figs. 11-17. Wbiteaves, Pal. Fos., Ill, Pt. TIT, 1897, p. 166. 
LOG. Auticosti; Cannon Falls, Kenyon, etc., Minnesota; Osbkosb, Wisconsin;

Ottawa and Lake Winnipeg, Canada. 
01>s. See C. borealis.

Clitambonites diversus altissimus Wiucliell and Schuehert. Trenton (Ord.). 
Clitambonites americanns var. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892,

pi. 15A, figs. 7, 8. 
Clitambouites diversa var. altissima Wincbell arid Scbucbert, Minnesota Geol.

Survey, III, 1893, p. 381, pi. 30, figs 18, 19. 
LOG. Near Cannon Falls, Minnesota.

Clitambonites (?) johannensis Matthew. Upper Cambrian.
Ortbisina jobannensis Mattbew, Trails. Royal Soc. Canada, IX, 1892, p. 49, pi. 12,

figs. 13a-13c. 
LOG. Near St. Jobu, New Brunswick.

Clitambonites planus retroflexus (de Verneuil). Lower Ordovician.
Gouaiubonites plana var. retroflexa de Verneuil,- Beitrage zur Geoguosie des

Russischen Reicbes, 1830, p. 77, pi. 25, figs. 1, 2. 
Clitambouites (Gonambonites) plana var. retroflexa Mattbew, Trans. Roy. Soc.

Canada, 2d ser., I, 1896, p. 266, pi. 2, figs, la-lc. 
Loc. Me. Feei, Cape Breton, Nova Scotia.

CLOEINDA Barrande. Genotype C. armata Barrande.
Clorinda Barrande, Systeme Silurien Boheme, V, 1879.
Barrandella Hall and Clarke, Pal. New'York, VIII, Pt. II, 1893, pp. 241, 243;  

Tbirteentb Ann. Rep. New York State Geologist, 1895, p. 844.

Clorinda arcuosa (McChesney). Niagara (SilA
Pentamerus arcuosus McCbesney, Descriptions New Pal. Foss., 1861. p. 87. 
Loc. Milwaukee, Wisconsin. .

Clorinda areyi (Hall and Clarke). Clinton (Sil.).
Barrandella areyi Hall and Clarke, Pal. New York, VIII, Pt. II3 1895, pp. 242,

368, pi. 71, figs. 14-16. 
Loc. Rocbester, .New York.

Clorinda barrandei (Billings). Anticosti (Sil.). 
Pentamerus barrandi Billings, Geol. Survey Canada; Rep. Progress for 1856,

1857, p. 296; Geol. Canada, 1863, p. 316, fig. 327. 
Barraudella barrandii Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 243,

fig. 174; pi. 71, figs. 17-20. 
Loc. Anticosti. '

Clorinda fornicata (Hall). Clinton and Niagara (Sil.). 
Peutamerus fornicatus Hall, Pal. New York, II, 1852, p. 81, pi. 24, fig. 7. 
Pentamerus fornicatus var. Hall, Descrip., n. sp. Fossils, Waldron, Indiana, 1879,

p. 16; Eleventb Rep. State Geol. Indiana, 1882, p. 299, pi. 27, fig. 15; 
Trans. Albany Institute, X, 1883, p. 72. 

Barrandella fornicata'Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.243,
pi. 70, figs. 11-13. 

Loc. Lockport, New York; Waldrou, Indiana; Wisconsin.



INDEX AND BIBLIOGRAPHY. 185

Clorinda ventricosa (H;ill). Niagara (Sil.).
Pentanierus ventricosa Hall, Geol. Survey Wisconsin; Kep. Progress, 1860, p. 2. 

Whitfield, Geol. Wisconsin, IV, 1882, p. 291, pi. 17, figs. 11-13.  Nettelroth,
Kentucky Fossil Shells, Mem. Kentucky Survey, 1889, p. 64, pi. 33, figs. 12-14. 

Pentamerus chicagoensis Winchell and Marcy, Mem. Boston Soc. Nat. Hist., I,
1865, p. 94, pi. 2, iig. 11. Hall, Twentieth Rep. New York State°Cab. Nat.
Hist., 1868, p. 392. . 

Peutamerus (Pentanierella?) veutricosa Hall, Twentieth Rep. New York State
Cab. Nat. Hist., 1868, p. 374, pi. 13,*iigs. 18-21. 

Peutamerus (Peutamerella) ventricosus Hall and Whitfield, Pal. Ohio, II, 1875,
p. 138, pi. 7, figs. 7, 8. 

Barramlella ventricbsa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.
243, pi. 71, figs. 4-10; pi. 84, fig. 46. 

LOG. Waukesha, Wisconsin; Bridgeport, Illinois; Louisville, Kentucky; Ohio.

Ccelospira Hall=Auoplotheca.
Ccelospira concava Hall 1867 (not 1863)=Anoplotheca Camilla.
Ccelospira disparilis Hall=Atrypina disparilis.
CONCHIDIUM Linn6. Genotype 0. biloculare Linn6.

Conchidiuni Linn6, Museum Tessinianum, 1753, p. 90; SystemaNaturai, ed.xi,II,
1760, p. 163. CEhlert, Fischer's Manuel de Couchyliologie, 1887, p. 1311. Hall
and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 231; Thirteenth Ann. Rep.
New York State Geologist, 1895, p. 842.

Helmiutholitus Linn6, Systema Natural, ed. xii, IV, 1766, p. 163. 
Pentameros Sowerby (non Pentamera Dumeril, 1806), Mineral Conchology, I,

1813, p. 73.
Gypidia Dalman, Kongl. Svenska Vet.-Akad. Handl., for 1827, 1828, pp. 93, 100. 
Peutamerus Billings, Canadian Jour., VI, 1861, p. 269. Hall, Twentieth Rep.

Now York State Cab. Nat. Hist., 1867, p. 163; Pal. New York, IV, 1867, pp.
369, 373. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey,
1889, p. 52.

Antirhynchonella Quenstedt, Petref. Deutschlands, Brach., 1871, p. 231. 
Zdimir Barrande, Systkme Silurien Bohenie, VI, 1881, p. 171.

Conchidiuni biloculare Linn6. . Silurian.
Conchidiuni biloculare Limid, Systema Naturae, ed. xi, II, 1760, p. 163. Hall 

and Clarko, Pal. New York, VIII, Pt. II, 1893, p. 233, pi. 6, figs. 11-14.
Pentamerus concbidium Emuierson, Geol. Frobischer Bay; Nourses Narr. Hall's 

Arctic. Exped., 1879, p. 578.
Loc. Europe; Rescue Harbor, Arctic America.

Concbidium colletti (Miller). Waterlime (Sil.). 
Petamerus colletti Miller, Seventeenth Rep. State Geol. Indiana, 1891, p. 77, pi.

13, figs. 5, 6. 
Conchidiuni colletti Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 235,

pi. 66, figs. 16, 17. 
Loc. Kokonio, Indiana. 
Obs. Compare .with C. laqueatum Conrad.

Concbidium.crassiplica Hall aud Clarke. Niagara (Sil.).
Conchidiuni crassiplica Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp.

235, 369, pi. 66, figs. 24, 25. 
Loc. ?Near Louisville, Kentucky.

Concbidium crassiradiatum (McCbesney). Niagara (Sil.). 
Pentanierus crassoradius McChesney, Descriptions New Pal. Foss., 1861, p. 87. 
Loc. Milwaukee, Wisconsin.
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Conchidium decussatum (Whiteaves). Silurian.
Pentamerus decussatus Whiteaves, Canadian Record of Science, 1891, p. 295, pi.

3, figs. 3, 4. Calvin, Bull. Lab. Nat. Hist. State Univ. Iowa, XI, 1892, p.
164, pi. 11, figs. 1-3; pi. 12, fig. 2. 

Conchidium decussatum Hall and Clarke, Pal. New York, VIII, Pt. IT, 1893, p.
235, pi. 65, figs. 1, 2; pi. 66, fig. 15. 

LOG. Grand Rapids of the Saskatchewan, etc., Canada.

Conchidium exponeum Hall and Clarke. Niagara (Sil.). 
Conchidium exponeus Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 66,

figs. 6-9. 
LOG. Louisville, Kentucky.

Conchidium georgise Hall and Clarke. Clinton (Sil.). 
Conchidium georgue Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 369,

pi. 66, figs. 18, 19.     
LOG. Trenton, Georgia.

Conchidium greenei Hall and Clarke. . Niagara (Sil.).
Conchidium greenii Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 235,

368, pi. 66, figs. 20-22. 
LOG. Near Milwaukee, Wisconsin.

Conchidium knappi (Hall and Whitfield). Niagara (Sil.).
Pentamerus knappi Hall and Whitfield, Twenty-fourth Rep. New York State

Cab. Nat. Hist., 1872, p. 184.  Nettelroth, Kentucky Fossil Shells, Mem.
Kentucky Geol. Survey, 1889, p. 55, pi. 28, figs. 1-4. 

Pentamerus? knappi Hall and Whitfield, Twenty-seventh Rep. New York State
Cab. Nat. Hist., 1875, pi. 10, figs. 10-12. 

Conchidium knappi Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 235,
pi. 64, figs. 11-13. 

LOG. Louisville, Kentucky

Conchidium knighti (Nettelroth). ? Corniferous (Dev.).
Pentamerus knighti Nettelroth (nou Sowerby), Kentucky Fossil Shells, Mem.

Kentucky Geol. Survey, 1889, p. 57, pi. 29, figs. 1, 2, 17. 
Conchidium nettelrothi Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 234, pi. 64, figs. 14-16. 
Loc. Louisville, Kentucky.
Obs. This species is very much like C. nysius and may be identical with it (Ami 

says that C. knighti occurs in the Upper Silurian at Arisaig,' Nova Scotia).

Conchidium laqueatum (Conrad). Niagara (Sil.).
Pentamerus laqueatus Conrad, Proc. Acad. Nat. Sci. Philadelphia, VII, 1855,

p. 441.
Pentamerus nobilis Emmons, Manual of Geol., 1860, p. 107, figure. 
Conchidium laqueatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 232,

fig. 168; p. 234, pi. 65, figs. 3-9. 
Loc. Delphi, Indiana.

Conchidium littoni Hall. Niagara (Sil.).
Pentamerus littoni Hall, Pal. New York, III, 1859, p. 262. Hall and Whitfield, 

Twenty-fourth Rep. New York State Cab. Nat. Hist., 1872, p. 186; Twenty- 
seventh "Rep. Ibidem, 1875, pi. 10, figs. 8, 9. Nettelroth, Kentucky Fossil 
Shells, Mem. Kentucky Geol. Survey, 1889, p. 58, pi. 27, figs. 12, 13.

Conchidium littoni Hall an'd Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 64, 
figs. 9, 10.

Loc. Hardin County, Tennessee; Louisville, Kentucky.
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Concbidium multicostatum Hall. Niagara (Sil.).
Pentamerus multicostatus Hall, Geol. Survey Wisconsin; Rep. Progress, 1860, 

p. 1; Twentieth Rep. New York State Cab. Nat. Hist., 1867, p. 373, pi. 13, 
figs. 22-24.

Conchidium multicostatum Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, 
pi. 64, fig. 6; pi. 66, fig. 10.

Loc. Wauwatosa and Waukesha, Wisconsin.

Conchidium nettelrothi Hall and Clarke=C. knighti.

Conchidium nysius (Hall and Whitfield). Niagara (Sil.). 
Pentamerus nysius var. cvassicosta Hall and Whitfield, Twenty-fourth Rep. New

York State Cab. Nat. Hist., 1872, p. 184; Twenty-seventh Rep. Ibidem,
1875, pi. 10, figs, 4-7. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky
Geol. Survey, 1889, p. 60, pi. 28, figs. 5-8.

Pentamerus nysius var. tenuicostatus Nettelroth, Ibidej, 1889, p. 60. 
Conchidium nysius Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 235,

pi. 64, figs. 1, 8, 27. 
Loo. Louisville, Kentucky. 
Obs. See C. tenuicostatum.

Conchidium obsoletum Hall and Clarke. Niagara (Sil.). 
Conchidium obsoletum Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi.

67, figs. 8, 9. 
LOG. Genoa, Ottawa County, Ohio.

Conchidium occidentals Hall. Gruelph (Sil.). 
Pentamerus occidental Hall, Pal. New York, II, 1852, p. 341, pi. 79, figs. 1,2. 

Billings, Geol. Canada, 1863, p. 337, fig. 341. Nicholson, Pal. Prov. Ontario,
1875, p. 67, fig. 35. Whitfield, Geol. Wisconsin, IV, 1882, p. 314, pi. 17, fig. 10;
pi. 23, figs. 1, 2. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 239. 

Couchidium(?) occidentalis Hall and Clarke, Ibidem, 1895, pi. 67, figs. 1-5. 
Loo. Gault and Guelph, Ontario; Point St. Vital, Lake Huron; Williamstown,

Wisconsin.

ConchidiumC?) salinense (Swallow). "Base of Cheinung" (Dev.).
Pentamerus salinensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 652. 

Keyes, Geol. Survey Missouri, *V, 1895, p. 104. 
Loo. Moniteau County, Missouri. 
Obs. The geological horizon is probably Corniferous or Hamilton.

Conchidium scoparium Hall and Clarke.. Guelph (Sil.). 
Conchidium scoparium Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pU

67, figs. 6,°7. 
Loo. Durhain, Ontario.

Conchidium tenuicostatum (Hall and Whitfield). Niagara (Sil.).
Pentamerus nysius var. tenuicosta Hall and Whitfield, Twenty-fourth Rep. New 

York State Cab. Nat. Hist., 1872, p. 184; Twenty-seventh Rep. Ibidem, 
1875, pi. 10, figs. 1-3.

Pentamerus complanatus Nettelroth, Kentucky Fossil Shells, Mem. Kentucky 
Geol. Survey, 1889, p. 53, pi. 27, figs. 14-16.

Conchidium tenuicostatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, 
p. 235, pi. 64, figs. 3-5.

LOG. Louisville, Kentucky.
07*8. P. nysius is described as consisting of two varieties. If these varieties are 

species, as pointed out by Nettelroth, then P. nysius will be based upon and 
supplant variety crassicosta, while variety tenuicosta must be elevated to 
specific rank. P. complanatus Nettelroth, therefore, becomes a synonym for 
C.^tenuicostatum, as both are established upon the same specimens.
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Conchidium unguiforme (Ulricb). Niagara (Sil.).
Gypidia unguiformis Ulricb, Contrib. American Pal., 1886, p. 28, pi. 3, fig. 2. 
Gypidnla unguiformis Miller, N. American Geol. Pal., 1889, p. 346. 
Conchidium unguiforuiis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

235, pi. 66, iigs. 1-4. 
Loc. Louisville, Kentucky.

CQNOTRETA Walcott. Genotype 0. rusti Walcott.
Conotreta Walcott, Proc. U. S. Nat. Mns., XII, 1890, p. 365 (extract 1889).  

Hall and Clarko, Pal. New York, VIII, Pt. I, 1892, pp. 104, 167; Eleventh 
Ann. Rep. New York State Geologist, 1894, p. 250.

Conotreta rusti Walcott   Trenton (Ord.). 
Conotreta rusti Walcott, Proc. U. S. Nat. Mns., XII, 1890, p. 365, figs. 1-4 (extract

1889). Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 104, pi. 4K,
figs. 16-21. 

Loc. Trenton Falls, New York; Covington, Kentucky.

Couradia Hall and Clarke (uon Adams)=Dinobolus.
CRAN-32NA Hall and Clarke. Genotype Terebratula romingeri Hall. 

Crauseua Hall and Clarke, Pal. New York, ArIII, Pt. II, 1893, p. 297; Thirteenth 
Ann. Rep. New York State Geologist, 1895, p. 865.

Cransena iowensis (Calvin). Middle Devonian. 
Terebratula (Cryptonella) iowensis Calvin, Bull. Lab. Nat. Hist. Univ. Iowa,

I, 1890, p. 174, pi 3, fig. 4. 
CransBna iowensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 297, pi..

80, figs. 36-39; pi. 83, fig. 40. 
Loc, Fayette, Iowa; Fulton, Missouri.

Cransena romingeri Hall. Hamilton (Dev.). 
Terebratula rorniugeri Hall, Sixteenth Rep. New York State Cab. Nat. Hist.,

1863, p. 48, figs. 22, 23; Pal. New York, IV, 1867, p. 389, pi. 60, figs. 17-25,
66, 67. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey,
1889, p. 155, pi. 16, figs. 20-22. 

Cranaena romingeri Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 297,
fig. 215; pi. 80, figs. 13-19. 

Loo. Thunder Bay, Michigan; Waterloo, Iowa; York and Hamburg, New York;
Clarke County, Indiana.

CRANIA Ketzius. Genotype Anomia craniolaris Linne*. 
Crania Retzius, Schrift. Ges. Natucf. Freuude, Berlin, II, 1781, p. 72. Dall, Bull. 

Mus. Comp. Zool., III, 1871, p. 27; Bull. U. S. Nat. Mus., 8, 1877, p. 21.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
31. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 145,169. Winchell 
and Schnchert, Minnesota Geol. Survey, III, 1893, p. 372. Hall and Clarke, 
Eleventh Ann. Rep. New York State Geologist, 1894, p. 260.

Crania acadiensis H all. Ari saig (Sil.). 
Crania acadiensis Hall, Canadian Nat. Geol., V, 1860, p. 144, fig 1. Dawson,

Acadian Geol., 3d ed., 1878, p. 595, fig. 198. 
Loc. East River, Nova Scotia.

Crania agaricina Hall and Clarke. Lower Helderberg (Dev.).
Crania agaricina Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 180, pi.

4H,fig.2. 
Loc. Albany County, New York; Decatur County, Tennessee.

Crania albersi Miller and Faber. Utica (Ord.).
Crania albersi Miller and Faber, Jour. Cincinnati Soc. Nat. Hist., XVII, 1894,

p. 154, pi. 8, figs. 17-19. 
Loc. Cincinnati, Ohio.
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Crania alternata James=C. scabiosa.
Crania anna Spencer. Niagara (Sil.).

Crania anna Spencer, Bull. Univ. Missouri, I, 1884, p. 57; Trails. St. Louis 
' . Acacl. Sci., IV, 1886, p. 607, pi. 8, fig. 4. 

Loc. Hamilton, Ontario.

Crania asperula James=C. scabiosa.

Crania aurora Hall. Schoharie Grit (Dev.). 
Crania aurora Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p.

30; Pal. New York, IV, 1867, p. 27, pi. 3, fig. 12. 
LOG. Kiiox, Albany County, New York.

Crania bella Billings. No. 5 Gasp6 Series (*?Dev.).
Crania bella Billings, Pal. Fossils, II, 1874, p. 15, fig. 5. 
Loo. Cape Bon Ami, Gaspe", Canada.

Crania blairi Miller=C. rowleyi.
Crania bordeni Hall and Wkitfield=C. skeldoni.
Crania carbonaria Wliitfield=C, inodesta.
Crania centralis Hall. Portage (Dev.). 

Crania ceutralis Hall, Pal. New York, V, Pt. II, 1879, pi. 88, iig. 2. 
Loo. Watkins, New York.

Crania chesterensis Miller and Gurley. Kaskaskia (L. Garb.).
Crania chesterensis Miller and Gurley, Bull. Illinois State Mus. Nat. Hist., 12,

1897, p. 47, pi. 3, figs. 24-26. 
LOG. Chester, Illinois.

Crania(?) columbiana Walcott. Middle Cambrian.
Crania? columbiana Walcott, Proc. U. S. Nat. Mus., XI, 1888, p. 441. Hall and

Clarke, Pal. New York, VIII, Pt. I, 1892, p. 150. 
LOG. Mount Stephan, British Columbia. 
06s. Probably a species of Acrotreta.

Crania costata Jaines=C. scabiosa.

Crania crenistriata Hall. Corniferous and Hamilton (Dev.).
Crania crenistria Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860, 

p. 78, fig. 6, on p. 76; Pal. New York, IV, 1867, p. 28, pi. 3, figs. 13-16. Hall 
and Clarke, Ibidem, VIII, Pt. I, 1892, pi. 4H, figs. 6-12.

LOG. Alexander, etc., New York; Columbus, Ohio; Louisville, Kentucky; 
Alpena, Michigan.

Ofcs. See C. sheldoni White.

Crania(?) deformata (Hall). . Chazy (Ord.). 
Orbicula? deformata Hall, Pal. New York, I, 1847, p. 23, pi. 4 bis, fig. 10. 
Crania? deformata Miller, N. American Geol. Pal., 1889, p. 341. Hall and Clarke,

Pal. New York, VIII, Pt. I, 1892, p. 150. 
LOG. Chazy, New York. 
Ol>8. This species is not well established and had better be dropped since the

type specimen does not preserve the generic or specific characters.

Crania dentata Bingueberg. Niagara (Sil.). 
Crania deutata Ringueberg, Bull. Buffalo Soc. Nat. Sci., V, 1886, p. 16, pi. 2, fig. 6. 
LOG. .Lockport, New York.

?Crania dubia Foerste. Clinton (Sil.). 
? Crania dubia Foerste, Geol. Ohio, VII, 1895, p. 565, pi. 37, fig. 17. 
LOG. Dayton, Ohio. 
01)8. May not be a brachiopod.
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Crania dyeri Miller. Utica (Ord.). 
Crania dyeri Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 13, fig. 3. 
Loc. Cincinnati, Ohio.

Crania famelica Hall and Whitfield. Hamilton (Dev.).
Crania famelica Hall and Whitfield, Descriptions n. sp. Fossils, 1872, p. 17, pi.

II, figs. 6, 7; Twenty-third Rep. New York State Cab. Nat. Hist., 1873,
p. 236, pi. 11, figs. 6, 7.

Loc. Cerro Gordo, Iowa; Callaway County, Missouri. 
01)8. Compare with Craniella hamiltoniae Hall.

Crania favincola Hall and Clarke. Middle Devonian.
Crania favincola Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 180, pi. 4H,

fig. 33. 
Loc. Crab Orchard, Kentucky.

Crania gracilis Bingueberg. Niagara (SiL).
Crania gracilis Ringueberg, Bull. Buffalo Soc. Nat. Sci. V, 1886, p. 17, pi. 2, fig. 7. 
Crania pannosa Ringueberg, Ibidem, 1886, p. 17, pi. 2, fig. 8. 
Loc. Lockport, New York.
01)8. Species of Crania are very variable in shape, and since both forms are attached 

to one Orthoceras, it is probable that but a single species is here represented.

Crania granosa Hall and Clarke. Hamilton (Dev.). 
Crania granosa Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 180, pi. 4H,

figs. 19, 20. 
Loc. Centerfield, New York.

Crania granulosa "N". H. Winchell. Trenton (Ord.).
Crania granulosa N. H. Winchell, Eighth Ann. Rep. Geol. Nat. Hist. Survey

Minnesota, 1880, p. 63. Wiuchell and Schuchert, Minnesota Geol. Survey,
III, 1893, p. 373, pi. 29, figs. 34, 35. 

Loc. Minneapolis, Minnesota.

Crania gregaria Hall=Craniella hamiltoniae.
Crania greenei Miller. Upper Helderberg (Dev.).

Crania greenii Miller, Eighteenth Ann. Rep. Geol. Survey Indiana, 1894, p. 310, 
pi. 9, fig. 7.

Loc. Falls of Ohio.
06s. Probably the same as Craniella hamiltonise. 

Crania halli Sardeson=Craniella ulrichi. 
Crania hamiltoniae Hall=Crauiella hamiltonise. 
Crania laelia Hall. Utica and Lorraine (Ord.).

Crania laelia Hall, Descriptions n. sp. Crinoidea and other Fossils, 1866, p. 13;  
Twenty-fourth Rep. New York State Cab. Nat. Hist., 1872, p. 220, pi. 7, fig. 
16. Miller, Cincinnati Quart. Jour. Sci.,-II, 1875. p. 12. Hall and Whitfield, 
Pal. Ohio, II, 1875, p. 75, pi. 1, fig. 16. Hall and Clarke, Pal. New York, 
VIII, Pt. 1,1892, pi. 4H, fig. 1.

Loc. Cincinnati and Oxford, Ohio; Richmond, Indiana.

Crania laevis Keyes. Chouteau (L. Garb.). 
Crania laevis Keyes, Geol. Survey Missouri, V, 1895, p. 40. 
Loc. Louisiana, Missouri.

Crania leoni Hall. Portage and Chemung (Dev.).
Crania leoni Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860, p. 78, 

figs. 7, 8 on p. 76; Pal. New York, IV, 1867, p. 30, pi. 3, figs. 27-30, (?25,26).  
Hall and Clarke, Ibidem, VIII, Pt. I, 1892, pi. 4H, figs. 34, 35.

Loc. Leon, New York. Portage of Ontario County, New York (Clarke).
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Crania modesta White and St. John. Upper Carboniferous. 
Crania modesta White and St. John, Trans. Chicago Acad. Sci., 1,1868, p. 118. 

White, Thirteenth Rep. State Geol. Indiana, 1884, p. 121, pi. 35, fig. 9; pi. 36,
fig. 5. 

Crania carbonaria Whitfield, Annals New York Acad. Sci., II, 1882, p. 229; 
Ibidem, V, 1891, p. 599, pi. 15, figs. 11,12; Geol. Ohio, VII, 1895, p. 484, pi.
11, figs. 11, 12. 

Loc. Fremont County, Iowa; Vermilion and Sullivan counties, Indiana; Carbon
Hill, Ohio; Manhattan, Kansas.

Crania nmltipimctata Miller=C. scabiosa.
Crania pannosa Kingueberg=±C. gracilis.
Crania parallela Ulrich=C. scabiosa.
Crania percarinata Ulrich=C. scabiosa.
Crania(?) permiana Shuinard. Upper Carboniferous.

Crania permiana Shumard, Trans. St. Louis Acad. Sci., I, 1859, p. 395. 
Loc. Gnadalupe Mountains, New Mexico. 
Ols. Probably not a Crania.

Crania pulchella Hall and Clarke. Lower Helderberg (Dev.). 
Crania pulchella Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 180, pi.

4H,fig. 3. 
Loo. Albany County, New York.

Crania radicans A. Winchell=Strophalosia radicans.
Crania reposita White. Burlington (L. Garb.).

Crania reposita White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 30, 
LOG. Burlington, Iowa.

Crania reticularis Miller=Treinatis reticularis.
Crania(?) reversa Sardeson. St. Peter (Ord.).

Crania(?) reversa Sardeson, Bull. Minnesota Acad. Nat. Sci., IV, 1896, p. 77, pi.
3, figs. 6, 7. 

Loo. St. Paul, Minnesota.

Crania rowleyi Gurley. Chouteau (L. Carb.).
Crania rowleyi Gurley, New Carb. Fossils, 1, 1883, p. 3. Hall and Clarke, Pal.

New York, VIII, Pt. I, 1892, pi. 4H, fig. 13. 
Crania blairi Miller, Eighteenth Ann. Eep. Geol. Survey Indiana, 1894, p. 310,

pi. 9, figs. 5, 6. 
Loc. Pike County and Sedalia, Missouri.

Crania scabiosa Hall. Utica and Lorraine (Ord.).
Crania scabiosa Hall, Descriptions n. sp. Crinoidea and other Foss., 1866, p. 13;  

Twenty-fourth Rep. New York State Cab. Nat. Hist., 1872, p. 220, pi. 7, fig. 
15. Hall and Whitfield, Pal. Ohio, II, 1875, p. 74, pi. 1, fig. 17. Miller, Cin 
cinnati Quart. Jour. Sci., II, 1875, p. 12. Hall and Clarke, Pal. New York, 
VIII, Pt. I, 1892, p. 148, pi. 4H, figs. 23-28, 30, 31.

Crania multipunctata Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 13, fig. 4.
Crania percarinata Ulrich, Jour. Cincinnati Soc. Nat. Hist., I, 1878, p. 98, pi. 4, 

fig. 12.
Crania parallela Ulrich, Ibidem, 1878, p. 98, pi. 4, fig. 13.
Crania asperula James, The Palaeontologist, 3, 1879, p. 22.
Crania costata James, Ibidem, 1879, p. 22.
Crania alternata James, Ibidem, 1879, p. 23.
Loc. Cincinnati, etc., Ohio; Indiana; Illinois; Wisconsin.
01)8. Theshells of Crania are adapted to the objects upon which they are cemented.
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Crania scabiosa Hall Continued.
C. scabiosa has been found growing on Kafinesquina, Strophomena, Rhyn- 
chonella, Pleurotomaria, and Monticulipora. In nearly all cases this species 
partakes more or less of the ornamentation of its host. The variation pointed 
out by authors is accidental and has no specific value.

Crania setifera Hall. Niagara (Sil.).
Crania setifera Hall, Trans. Albany Institute, IV, 1863, p. 209 (nou Hall, 1866) ; 

Twenty-eighth Rep. New York State Mus. Nat. Hist., Doc. ed., 1876, pi. 21, figs.
8-10; Ibidem, 1879, p. 148, pi. 21, figs. 8-10; Eleventh Rep. State Geol.
Indiana, 1882, p. 283, pi. 21, figs. 8-10. Hall and Clarke, Pal. New York,
VIII, Pt. I, 1892, pi. 4H, fig. 18. 

LOG. Waldrou, Indiana.

Crania setigera Hall. Trenton and Lorraine (Ord.). 
Crania setigera Hall, Descriptions u. sp. Crinoidea and other Fossils, 1866, p. 

12; Twenty-fourth Rep. New York State Cab. Nat. Hist., 1872, p. 220, pi. 7, 
fig. 15. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 4H, figs. 
14-16. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 372, 
pi. 29, figs. 32, 33.

Loc. Mineral Point and Beloit, Wisconsin; Deeorah, Iowa; Minneapolis, Cannon 
Falls, etc., Minnesota; Wilmington, Illinois.

Crania sheldoni White. . Hamilton (Dev.).
Crania sheldoni White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 29.
Crania bordeni Hall and Whitfield, Twenty-fourth Rep. New York State Cab.

Nat. Hist., 1872, p. 187; Twenty-seventh Rep. Ibidem, 1875, pi. 9, figs. 36, 
* 37. Netlelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889,

p. 32, pi. 2, fig. 14. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pi. 4H,
figs. 4, 5.

Loc. New Buffalo and Iowa City, Iowa; Falls of Ohio. 
01)8. This species may not be distinct from C. crenistria.

Crania siluriana Hall. Niagara (Sil.).
Crania siluriana Hall, Trans. Albany Institute, IV, 1863, p. 208; Twenty-eighth 

Rep. New York State Mus. Nat. Hist., 1879, p. 148, pi. 21, figs. 3-7; Eleventh 
Rep. State Geol. Indiana, 1882, p. 282, pi. 21, figs. 3-7. Beecher and Clarke, 
Mem. New York State Mus., 1,1889, p. 13, pi. 1, figs. 1, 2.

Loc. Waldron, Indiana.

Crania socialis Ulrich. Utica (Ord.). 
Crania socialis Ulrich, Jour. Cincinnati Soc. Nat. Hist., I, 1878, p. 98, pi. 4, fig.

14. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 4H, fig. 29. 
Loc. Cincinnati, Ohio.

Crania spinigera Hall. Niagara (Sil.).
Crania spinigera Hall, Descriptions n. sp. Foss. Waldron, Indiana, 1879, p. 13;  

Eleventh Rep. State Geol. Indiana, 1882, p. 283, pi. 27, fig. 1; Trans. Albany 
Institute, X, 1883, p. 69. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 
pi. 4H, fig. 17.

Loc. Waldron, Indiana.

Crania trentonensis Hall. Trenton (Ord.).
Crania trentonensis Hall, Descriptions n. sp. Criuoidea and other Fossils, 1866, 

p. 12; Twenty-fourth Rep. New York State Cab. Nat. Hist., 1872, p. 219, 
pi. 7, figs. 11, 12. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pl.4H, 
figs. 21, 22. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 
374, pi. 29, figs. 36, 37.

Loc. Middleville, New York; Cannon Falls, Minnesota; Janesville, Wisconsin; 
Dixon, Illinois.
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CRANIELLA QEhlert. Genotype C. mednanensis GEhlert.
Craniella GEhlert, Bull. Soc. titudes Scientif. d'Angers, 1888, p. 37. Hall and 

Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 153,170. Winchell and Schuchert, 
Minnesota Geol. Survey, III, 1893, p. 374. Hall and Clarke, Eleventh Ann. 
Rep. New York State Geologist, 1894, p. 262.

Craniella(') clintonensis Foerste. Clinton (Sil.). 
Craniella? clintonensis Foeriste, Geol. Ohio, VII, 1895, p. 565, pi. 37,'figs. 3a, 3b. 
Loo. Todds Fork, Ohio.

Craniella hamiltonise Hall. Hamilton (Dev.). 
Crania hamiltoniaj Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860,

p. 77, figs. 4, 5, on p. 76; Pal. New York, IV, 1867, p. 27, pi. 3, figs. 17-23. 
Whiteaves, Cont. Canadian Pal., I, 1891, p. 214.

fCrania haniiltouiiB? Herrick, Bull. Deiiison Univ., Ill, 1888, p. 31, pi. 12, fig. 10. 
Crania gregaria Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p.

31; Pal. New York, IV, 1867, p. 29, pi. 3, fig. 24. 
Craniella harailtonite Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 148,

153, pi. 41, figs. 3-16. 
Loo. Cazenovia, Hamilton, etc., New York; Hay and Athabasca rivers, Canada.

(Waverly group, Moote Run, Licking County, Ohio, according to Herrick.) 
Obs. See Crania greenei Miller.

Craniella(?) ulricbi Hall and Clarke. Trenton (Ord.).
Craniella ulrichi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 153,181,

pi. 4, figs. 1, 2. 
Crania halli Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p. 328, pi. 4,

figs. 8-10. 
Crauiella? ulrichi Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p.

375, pi. 29, figs. 38, 39. 
Loo. Minneapolis, St. Paul, and Fountain, Minnesota.

Craniops Hall=Pholidops. 
CRYPTACANTHIA White and St. John.

Genotype Waldheimia? compacta White and St. John.
Cryptacanthia White and St. John, Trans. Chicago Acad. Sci., 1,1868, p. 119.  

Dall, American Jour. Conch., VI, 1870, p. 114. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1893, p. 300; Thirteenth Ann. Rep. New York State Geol 
ogist, 1895, p. 867.

Cryptacanthia compacta White and St. John. Upper Carboniferous.
Waldheiinia? (Cryptacanthia) compacta White and St. John, Trans. Chicago

Acad. Sci., I, 1868, p. 119, fig. 3. 
Cryptacanthia compacta Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

301, fig. 225. 
Loo. Madison County, Missouri.

CRYPTONELLA Hall, 1867. Genotype Terebratula rectirostra Hall.
? Cryptonella Hall, Fourteenth Rep. NOAV York State Cab. Nat. Hist., 1861, pp. 

101, 102; Fifteenth Rep. Ibidem, 1862, p. 160, pi. 3, figs. 8, 9. Billings, 
Canadian Nat. Geol.,VII, 1862, p. 392. Hall, Sixteenth Rep. New York State 
Cab. Nat. Hist., 1863, p. 43, figs. 1-7 on p. 42; American Jour. Sci., 2d eer., 
XXXV, 1863, p. 396. Billings, Ibidem, XXXVI, 1863, p. 238. Hall, Trans. 
Albany Institute, IV, 1863, pp. 132, 148.

Centronella (partim) A. Winchell, Proc. Acad. Nat. Sci. Philadelphia., 1865, p. 123.
Cryptonella Hall, Twentieth Rep. New York State Cab. Nat. Hist., 1867, p. 164 ;  

Pal. New York, IV, 1867, p. 392. Hall and Clarke, Pal. New York, VIII, JPt. 
II, 1893, p. 286; Thirteenth Ann. Rep. New'York State Geologist, 1895, p. 860,

Obs. This genus can not be considered as established before 1867,
Bull. 87  13
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Cryptonella calvini Hall and Whitfield^Dielasina calvini.
Cryptonella(?) circulus Walcott. Devonian.

Cryptouella? circnla Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 163, pi. 15,
fig. 2.

Loc. Lone Mountain, Nevada. 
Oba. Additional material shows that this species attained a length of 1 inch.

Oryptouella eudora Hall and Whitfield, 1873=Dielasma calvini. 
Cryptonella(?) eudora Hall. Chemung-Waverly (Dev.-L. Garb.).

Cryptouella (Terebratula) eudora Hall, Pal. New York, IV, 1867, p. 398, pi. 61,
figs. 31-41. 

Cryptonella eudora Herrick, Bull. Denison Univ., Ill, 1888, p. 48, pi. 5, fig. 10; 
Geol. Ohio, VII, 1895, pi. 21, fig. 10. 

Loc. Ithaca, New York; Licking County, Ohio.

Cryptonella(?) eximia Hall. Lower Helderberg (Dev.).
Cryptonella eximia Hall, Fifteenth Rep. New York State Cab. Nat. Hist., 1862, 

p. 160, pi. 3, figs. 6, 7; Sixteenth Rep. Ibidem, 1863, p. 43, figs. 10,11. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 80, figs. 11, 12.

Loc. Not given.

Cryptonella(?) inconstans (Herrick). Waverly (L. Garb.). 
Terebratula? inconstans Herrick, Bull. Denison Univ., IV, 1888, p. 24, pi. 3,

figs. 8, 9; pi. 11, fig. 18. 
Cryptonella(?) inconstans Hall and Clarke, Pal. New York, VIII, Pt. II, 1895,

pi. 79, figs. 31, 32.
Terebratula inconstans Herrick, Geol. Ohio, VII, 1895, pi. 23, fig. 17. 
Loc. Ashland County and Lodi, Ohio.

Cryptonella iowensis Calvin=Cransena iowaeusis.
Cryptonella iphis Hall. Coruiferous (Dev.). 

Cryptonella iphis Hall, Pal. New York, IV, 1867, p. 396, pi. 61, tigs. 26-28. 
Loc. Cayuga, Ontario.

Cryptonella lens Hall. Corniferous (Dev.). 
Terebratula lens Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860,

p. 89; Pal. New York, IV, 1867, p. 386, pi. 60, figs. 1-4. 
Cryptonella lens Hall and Whitfield, Twenty-fourth Rep. New York State Cab.

Nat. Hist., 1872, p. 199. 
Loc. Clarence Hollow, New York; Falls of Ohio.

Cryptonella lincklaBni Hall=Euuella liucklseni.
Cryptonella ovalis Miller. Hamilton (Dev.).

Cryptonella ovalis Miller, Seventeenth Rep. State Geol. Indiana, 1891, p. 76, pi.
13, figs. 1, 2. 

Loc. Bunker Hill, Indiana.

Cryptonella pinonensis Walcott. Upper Devonian.
Cryptonella pinonensis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 163, pi.

4, fig. 4. . 
Loc. Pinon Range, Nevada.

Cryptonella planirostris Hall. Marcellus, Hamilton (Dev.). 
Terebratula planirostra Hall, Thirteenth Rep. New York State Cab. Nat. Hist.,

1860. p. 89. 
Cryptonella planirostra Hall, Fourteenth Rep. New York State Cab. Nat. Hist,.,

1861. p. 101; Sixteenth Rep. Ibidem, 1863, p. 44; Pal. New York, IV, 1867, 
p. 395, pi. 61, figs. 9-27. Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 287, 
fig. 208; pi. 80, figs. 5-10. 

Loc. Seneca and Canandaigua lakes, New York.
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Cryptonella rectirostris Hall. Hamilton (Dev.). 
Terebratula rectirostra Hall, Thirteenth Kep. New York State Cab. Nat. Hist.,

1860. p. 88. 
Cryptonella rectirostra Hall, Fourteenth Rop. New York State Cab. Nat. Hist.,

1861. p. 101; Sixteenth Rep. Ibidem, 1863, p. 44; Pal. New York, IV, 1867, 
p. 394, pi. 61, figs. 1-8. Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 286, 
pi. 80, figs. 1-4. 

Loc. Bellona, York, Moscow, etc., New York; Falls of Ohio.

Cryptonella subelliptica Hall and Clarke. Waverly (L. Garb.).
Cryptonella subelliptica Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi.

81, figs. 41-43. 
Loo. Sciotoville, Ohio.

CYCLORHINA Hall and Clarke. Genotype Bhynchospira nobilis Hall.
Cyclorhina Hall and Clarke, Pal. New York, VIII, Pt.JI, 1893, p. 206; Thir 

teenth Ann. Rep. New York State Geologist, 1895, p. 830.

Cyclorhina nobilis Hall. Hamilton (Dev.). 
Rhynchospira nobilis Hall, Thirteenth Kep. New York State Cab. Nat. Hist.,

1860, p. 83. 
Rhynchospira and Trematospira? nobilis Hall, Pal. New York, IV, 1867, pp.277,

412, pi. 63, figs. 33-36.
Retzia (Trematospira) uobilis Whiteaves, Coat. Canadian Pal., I, 1889, p. 116. 
Cyclorhina nobilis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 207,

pi. 61, figs. 1-12. 
Loc. Darieu, New York; Thedford, Ontario.

CYCLOSPIRA Hall and Clarke. Genotype Ortbis bisulcata Eminons.
Cyclospira Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 146. Wincholl 

and Schuchert, Minnesota Geol. Survey, III, 1893, p. 469. Hall and Clarke, 
Thirteenth Ann. Rep. New York State Geologist, 1895, p. 808.

Cyclospira bisulcata (Emmons). Trenton (Ord.). 
Orthis bisulcata Emmons, Geol. New York; Rep. Second Dist., 1842, p. 396, fig. 4. 
Atrypa bisulcata Hall, Pal. New York, I, 1847, p. 139, pi. 33, fig. 3. 
Genus? bisulcata Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859, p. 65. 
Camarella bisulcata Miller, American Pal. Foss., 1877, p. 107. 
Camarella owatonnensis Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p.

328, pi. 4, figs. 1-3. ; 
Cyclospira bisulcata? Winchell and Schuchert, Minnesota Geol. Survey, III,

1893, p. 470, pi. 34, figs. 49-54. 
Cyclospira bisulcata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 147,

figs. 133-136; pi. 54, figs. 38-40; Whiteaves, Pal. FOBS., Ill, Pt. Ill, 1897,
p. 180. 

Loc. Adams, Jefferson County, New York; Ottawa, Canada; Cannon Falls, etc.,
Minnesota; Lake Winnipeg, Manitoba.

Cyclospira(?) sparsiplica Foerste. Clinton (Sil.).
Cyclospira? sparsiplica Foerste, Geol. Ohio, VII, 1895, p. 593, pi. 37A, fig. 18.
Loc. Dayton, Ohio.
OT)S. May be a species of Parastrophia or a rhynchonelloid.

CYRTIA Dalman. Genotype Anomites exporrectus Wahlenberg.
Cyrtia Dalman, Kongl. Sveuska Vet.-Akad. Handl., for 1827, 1828, pp. 93, 97.  

Billings, Canadian Jour., VI, 1861, p. 262. Nettelroth, Kentucky Fossil 
Shells, Mem. Kentucky Geol. Survey, 1889, p. 93. Hall and Clarke, Pal. Now 
York, VIII, Pt. II, 1893, p. 40; Thirteenth Anu. Rep. New York State Geolo 
gist, 1895, p. 759.

Cyrtia acutirostris Snumard=Cyrtina acutirostris.
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Cyrtia alta Hall. Waverly (L. Garb.).
Spirifer alta Hall, Proc. American Phil. Soc., X, 1866, p. 246; Pal. New York,

IV, 1867, p. 248, pi. 43, figs. 1-7.
Syringothyris alta Schuchert, Ninth Ann. Eep. New York State Geol., 1890, p. 35. 
Cyrtia alta Hall and Clarke, Pal. New York, VIII, Ft. II, 1893, p. 42, pi. 26, figs.

1-5; pi. 39, figs. 37, 38. 
LOG. Meadville, Pennsylvania; Bedford, Ohio.

Cyrtia biplicata Hall=Cyrtina biplicata. 
Cyrtia cnrvilineata White=Cyrtina curvilineata.
Cyrtia cyrtiniformis (Hall and Whitfield). Chemung (Dev.).

Spirifera cyrtinaformis Hall and Whitfield, Twenty-third Eep. New York State 
Cab. Nat. Hist., 1872, p. 238, pi. 11, figs. 21-24; Extract, 1872, p. 19, pi. 11, 
figs. 21-24. Whiteaves, Cont. to Canadian Pal., I, 1891, p. 222.

Cyrtia cyrtiniformis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 42, 
pi. 25, figs. 26-32.

LOG. Eockford, Iowa; Hay Eiver, Canada.
O&s. Compare with C. norwoodi Meek.

Cyrtia dalmani Hall=Gyrtina dalmani.
Cyrtia exporrecta (Wahlenberg). Niagara (Sil,).

Anomites exporrectus Wahlenberg, Nova Acta Eegias Soc. Scient. Upsal, VIII, 
1821, p. 64.

Spirifera (Cyrtia) trapezoidalis Hall and Whitfield, Twenty-fourth Eep. New 
York State Cab. Nat. Hist., 1872, p. 183.

Cyrtia trapezoidalis Hall and Whitfield, Twenty-seventh" Eep. Ibidem, 1875, pi. 
9, figs. 19-21.

Cyrtia exporrecta Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Sur 
vey, 1889, p. 93, pi. 27, figs. 6-8, 20. Hall and Clarke, Pal. New York, VIII, 
Pt. II, 1893, p. 42, pi. 28, figs. 1, 48, 49, 51.

LOG. Europe; Louisville, Kentucky.

Cyrtia exporrecta arrecta Hall and Whitfield=C. myrtea.
Cyrtia gigas Troost=Syriugothyris gigas.
Cyrtia hamiltonensis Hall=Cyrtina hamiltonensis.
Cyrtia meta (Hall). Clinton and Niagara (Sil.).

Spirifer radiatus (pars) Hall, Pal. New York, II,' 1852, p. 66, pi. 22, figs. 2a-2c, 2t. 
Spirifera meta Hall, Twentieth Eep. New York State Cab. Nat. Hist., 1867, p. 372,

pi. 13, figs. 12, 13. 
Cyrtia radians Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 42, 362,

pi. 28, figs. 4, 5, 50, 52; pi. 39, fig. 33. 
LOG. Lockport and Eochester, New York; Milwaukee, Wisconsin.

Cyrtia missouriensis Swallow=Cyrtina missouriensis.
Cyrtia myrtia Billings. Anticosti and Niagara (Sil.). 

Cyrtia myrtia Billings, Pal. Fossils, I, 1862, p. 165, fig. 149. Hall and Clarke,
Pal. New York, VIII, Pt. II, 1893, p. 42. 

Cyrtia trapezoidalis var. arrecta Hall and Whitfield, Twenty-fourth Eep. New
York State Cab. Nat. Hist., 1872, p. 183. 

Cyrtia exporrecta Hall and Whitfield, Twenty-seventh Eep. Ibidem, 1875, pi. 9,
figs. 22, 23. 

Cyrtia exporrecta var. arrecta Nettelroth, Kentucky Fossil Shells, Mem. Kentucky
Geol. Survey, 1889, p. 94, pi. 27, fig. 21; pi. 34, fig. 35; pi. 37, figs. 60, 61. 
Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 28, figs. 2, 3; pi. 39,
fig. 32. 

LOG. Anticosti.; Louisville, Kentucky.
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Cyrtia norwoodi (Meek). Middle Devonian.
Spirifera norwoodi Meek, Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 308. 
Spirifera utahensis Meek, note appended to extra copies of the above-cited

paper, 3860; Simpson's Rep. Expl. Great Basin Terr. Utah, 1876, p. 345, pi.
1, fig. 4; King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 39, pi, 3, fig. 1. 

LOG. Buell Valley, Utah. 
01)8. Compare with C. crytiniformis Hall and Whitfield.

Cyrtia occidentalis Swallow=0yrtiua occidentalis.
Cyrtia radians Hall and Clarke=G. nieta.
Cyrtia rostrata Hall=Cyrtina rostrata.
Cyrtia trapezoidalis Hismger=G. exporrecta.
Cyrtia trapezoidalis arrecta Hall and Wnitfield=C. myrtia.
Cyrtia triquetra Hall=Cyrtina triquetra.
Cyrtia umbonata Hall=Cyrtina umbonata.
CYRTINA Davidson. Genotype Cyrtia lieteroclita Defrance. 

Cyrtina Davidsou, Mon. British Garb. Brachiopoda, Pal. Soc., 1858, p. 66. Hall, 
Pal. New York, IV, 1867, p. 263; Twentieth Rep. New York State Cab. Nat. 
Hist., 1867,p. 251. Herrick, Bull. DenuisonUniv.,IV, 1888,p. 14. Nettelroth, 
Kentucky Fossil Shells, Mein. Kentucky Geol. Survey, 1889, p. 95. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 43; Thirteenth Ann. Rep. New 
York State Geologist, 1895, p. 763.

Cyrtina acutirostris (Shuinard). Chouteau (L. Garb.). 
Cyrtia acutirostris Shumard, Geol. Rep. Missouri, 1855, p. 204, pi. C, fig. 3. 
Cyrtina acutirostris Miller, N. American Geol. Pal., 1889, p. 342. Hall and

Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 28, figa. 38-42, 44, 54. Keyes
Geol. Survey Missouri, V, 1895, p. 89, pi. 39, fig. 10. 

Loc. Hannibal and Louisiana, Missouri.

Cyrtina affinis Billings. Oriskany (Dev.)
Cyrtina dalmani Billings, Canadian Nat. Geol., VIII, 1863, p. 37. 
Cyrtina affiuis Billings, Pal. Fossils, II, 1874, p. 49, pi. 3A, fig. 6. 
Loo. Grand Grove, Gasp6.

Cyrtina billingsi Meek. Hamilton (Dev.). 
Cyrtina billingsi Meek, Trans. Chicago Acad. Sci., I, 1868, p. 97, pi. 14, fig. 6. 

Whiteaves, Cont. to Canadian Pal., I, 1891, p. 227. 
LOG. Clearwater and Athabasca rivers, British America.

Cyrtina biplicata Hall. Upper Helderberg (Dev.). 
Cyrtia biplicata Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 165. 
Cyrtina biplicata Hall, Pal. New York, IV, 1867, p. 266, pi. 27, figs. 5-10. Hall

and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 28, figs. 7-10. 
Loc. Albany and Schoharie counties, etc., New York; Michigan.

Cyrtina burlingtonensis Eowley. Burlington (L. Garb.).
Cyrtina burlingtonensis Rowley, American Geologist, XII, 1893, p. 308, pi. 14,

figs. 15-17.
Loo. Louisiana, Missouri. 
Obs. Compare with C. neogenes.

Cyrtina crassa Hall. Corniferous (Dev.). 
Cyrtina crassa Hall, Pal. New York, IV, 1867, p. 267, pi. 27, figs. 11, 12. Hall

and Whitfield, Twenty-seventh Rep. New York State Cab. Nat. Hist., 1875,
pi. 9, figs. 14-16. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.
Survey, 1889, p. 95, pi. 13, figs. 21-24. Hall and Clarke, Pal. New York, VIII,
Pt. II, 1895, pi. 28, figs. 13-15. 

Loo. Vienna, New York; Falls of Ohio.
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Cyrtina(?) curupira Rathbun. Middle Devonian.
Cyrtina(?) curupira Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 242, pi. 10,

figs 1, 6. 
Loc. Erere, Province of Para, Brazil.

Cyrtina curvilineata White. Hamilton (Dev.). 
Cyrtia curvilineata White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 25. 
Cyrtiua curvilineata? Hall, Pal. New York, IV, 1867, p. 270, pi. 44, figs. 53-55. 
Cyrtina curvilineata Hall and Clarke, Ibidem, VIII, Pt. II, 1895, pi. 28, figs. 11,12 
Loc. Iowa City, Iowa.

Cyrtiua dalinani Billings (non Hall)=:C. affinis.
Cyrtina dalmani (Hall). Lower Helderberg (Dev.).

Cyrtia dalmani Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 64; 
Pal. New York, III, 1859, p. 206, pi. 24, fig. 1. 

Cyrtiua dalmani Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 383, pi.
7, fig. 3. 

Loc. Albany and Schoharie counties, New York; Perry County, Missouri; Deca-
tur County, Tennessee; Dalhousie, New Brunswick.

Cyrtina davidsoni Walcott. Middle and Upper Devonian.
Cyrtiua davidsoni Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 146, pi. 3,

fig. 2. 
Loc. White Pine district, Nevada.

Cyrtina hamiltonensis Hall. Up. Helderberg, Ham., and Port. (Dev.).
Cyrtia hamiltonensis Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 

166. Billings, Canadian Jour., VI, 1861, p. 262, figs. 80-82; Geol. Canada, 
1863, p. 384, fig. 415.

Cyrtina hamiltoneusis Hall, Pal. New York, IV, 1867, p. 268, pi. 27, figs. 1-4; 
pi. 44, figs. 26-33, 38-52. Meek, Trans. Chicago Acad. Sci., I, 1868, p. 99, 
pi. 14, figs. 5, 7, 10. Nicholson, Pal. Prov. Ontario, 1874, p. 83. Walcott, 
Mon. U. S. Geol. Survey, VIII, 1884, p. 147. Nettelroth, Kentucky Fossil 
Shells, Mem. Kentucky Geol. Survey, 1889, p. 96, pi. 13, figs. 4-12. Whit- 
eaves, Cont. to Canadian Pal!, I, 1891, pp. 226, 288. Hall and Clarke, Pal. 
New York, VIII, Pt. II, 1895, pi. 28, figs. 23-33, 43, 45, 46, 53. Kindle, 
Bull. American Pal., 6, 1896, p. 35.

Cyrtina panda Meek, Trans. Chicago Acad. Sci., 1,1868, p. 100, pi. 14, fig. 8.
Loc. New York; Pennsylvania; Maryland; Cayuga and Thedford, Ontario; Louis 

ville, Kentucky; Independence, Iowa; Eureka district, Nevada; Mackenzie 
and Athabasca rivers, and lakes Manitoba and Winnipegosis, British America.

Obs. C. panda is a variation of this species with a higher ventral area.

Cyrtina hamiltonensis recta Hall. Hamilton and Chemung (Dev.).
Cyrtina hamiltonensis var. recta Hall, Pal. New York, IV, 1867, p. 270, pi. 44, 

figs. 34-37. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Sur 
vey, 1889, p. 97, pi. 13, figs. 13-16. Hall and. Clarke, Pal. New York, VIII, 
Pt. II, 1895, pi. 28, figs. 21, 22.

Loc. Allegany County, New York; Falls of Ohio.

Cyrtina lachrymosa Hall and Clarke. Waverly (L. Garb.).
Cyrtina lachrymosa Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 46,

362, pi. 28, figs. 36, 37, 47. 
Loc. Richfield, Ohio.

Cyrtina missouriensis (Swallow). Hamilton (Dev.). 
Cyrtia missouriensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 647. 
Cyrtina missouriensis Miller, N. American Geol. Pal., 1889, p. 343. 
Loc. Callaway County, Missouri. 
Obs. Regarded by Keyes as a synonym for C. umbonata.
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Cyrtina neogenes Hall and Clarke. Burlington (L. Garb.).
Cyrtina neogeues Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 84, fig. 41.
Loc. Burlington, Iowa.
Oba. Compare with C. burlingtonensis.

Cyrtina(?) occidentalis (Swallow). Hamilton (Dev.).
Cyrtia occidentalis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 648. 
Cyrtiua? occidentalis Miller, N. American Geol. Pal., 1889, p. 343. 
Syriugothyris occidentalis Keyes, Geol. Survey Missouri, V, 1889, p. 86. 
Loc. Callaway County, Missouri.
Obs. This is probably a Spirifer with a high area as in S. asperns, or it is a 

Cyrtia.

Cyrtina panda Meek=C. hainiltoneiisis.

Cyrtina pyramidalis (Hall). Niagara (Sil.).
Spirifer pyramidalis Hall, Pal. New York, II, 1852. p. 266, pi. 54, fig. 7. 
Cyrtina pyramidalis Miller, N. American Geol. Pal., 1889, p. 343. 
Loc. Lewiston, New York.

Cyrtina rostrata Hall. Oriskany and Corniferous (Dev.). 
Cyrtia rostrata Hall, Tenth Eep. New York State Cab. Nat. Hist., 1857, p. 64;  

Pal. New York, III, 1859, p. 429, pi. 96, figs. 1-6; pi. 98, fig. 8. Billings, 
  . Canadian Jour., VI, 1861, p. 263.

Cyrtina rostrata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 25, figs.
1-8; pi. 28, fig. 6. 

Loc. Albany County, New York; Cumberland, Maryland; Cayuga, Ontario.

Cyrtina triplicata Simpson. Waverly (L. Garb.). 
Cyrtina triplicata Simpson, Trans. American Phil. Soc., u. ser., XVI, 1889, p. 439,

fig. 4. 
Loc. Warren, Pennsylvania.

Cyrtiua triquetra (Hall). Hamilton (Dev.).
Cyrtia triquetra Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 513.
Cyrtina triquetra Meek, Trans. Chicago Acad. Sci., I, 1868, p. 99. Meek and 

Worthen, Geol. Survey Illinois, III, 1868, p. 436, pi. 13, fig. 4. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 28, figs. 14, 35.

Loc. Eock Island, Illinois.

Cyrtina umbonata (Hall). Hamilton (Dev.).
Cyrtia nmbonata Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 512, pi. 5, fig. 2. 
Cyrtina umbonata Miller, N. American Geol. Pal., 1889, p. 343. Keyes, Geol.

Survey Missouri, V, 1895, p. 90.
Loc. Buffalo, Iowa; Eock Island, Illinois; Callaway County, Missouri. 
Obs. See C. missouriensis.

Cyrtina umbonata alpenaensis Hall and Clarke. Hamilton (Dev.).
Cyrtina umbonata var. alpenensis Hall and Clarke, Pal. New York, VIII, Pt. II,

1895, p. 362, pi. 28, figs. 16-20. 
Loc. Alpena, Michigan.

DALMANELLA Hall and Clarke.
Genotype Orthis testudinaria Dalman.

Orthis (group of 0. testudinaria) Hall, Bull. Geol. Soc. America, I, 1889, p. 21.
Dalmanella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 205, 223.  

Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 439. Hall 
and Clarke, Eleventh Ann. Eep. New York State Geologist, 1894, p. 170.
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Dalmanella amoena JST. H. Wiuchell. Trenton (Ord.). 
Orthis ainoena Winchell, Eighth Ann. Rep. Geol. Nat. Hist. Survey Minnesota,

1880, p. 65. -     
Orthis (D.) aincena Winchell and Schuchert, Minnesota Geol. Survey, III, 1893,

p. 453, pi. 33, figs. 48-50. 
LOG. Spring Valley, Minnesota.

Dalmanella arcuaria Hall and Clarke. Niagara (Sil.).
Dalinanella arcuaria Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 224,

341, pi. 5C, figs. 20, 21. . 
Loc. Perry County, Tennessee.

Dalmanella bellula (Meek). Lorraine (Ord.). 
Orthis bellula (James MS.) Meek, Pal. Ohio, I, 1873, p. 103, pi. 8, fig. 5; Miller,

Cincinnati Quart. Jour. Sci., II, 1875, p. 31.
Dalmanella bellula Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 224. 
Loc. Cincinnati, Ohio.

Dalmanella concinna Hall. Lower Helderberg (Dev.).
Orthis concinna Hall, Pal. New York, III, 1859, p. 172, pi. 13, figs.,1-3. 
Dalmanella concinna Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

207,224. 
Loc. Cumberland, Maryland.

Dalmanella crispata (Emmons). - Lorraine (Ord.).
Orthis crispata Emmons, Geol. New York; Rep. Second Dist., 1842, p. 404, fig. 5. 
Dalmanella crispata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 224. 
Loc. Lorraine, New York.

Dalmanella devonica (Walcott). Lower Devonian.
Skenidium devonicum Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 116, pi.

13, fig. 4.
Loc. Eureka district, Nevada. 
Obs. The type specimen has no spondylium and therefore is no Scenidium.

Dalmanella electra (Billings). Calciferous (Ord.).
Orthis electra Billings, Pal. Fossils, I, 1862, p. 79, fig. 72; p. 217; Geol. Canada,

1863, p. 231, fig. 246. 
Orthis electra? White, Wheeler's Rep. Geol. Geogr. Expl. west 100 Merid., IV,

1875, p. 55.
Dalmanella electra Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 223. 
Loc. Point Levis and St. John, Canada; Newfoundland; House Range, Utah.

Dalmanella electra major (Matthew). Calciferous (Ord.).
Orthis electra var. major Matthew, Trans. Royal Soc. Canada, X, 1893, p. 100,

pi. 7, fig. 3. 
Loc. Near St. John, New Brunswick.

Dalmanella electra laevis (Matthew). Calciferous (Ord.).
Orthis electra var. laevis Matthew, Trans. Royal Soc. Canada, X, 1893, p. 100. 
Loc. Near St. John, New Brunswick.

Dalmanella elegantula (Dalman). Clinton and Niagara (Sil.). 
Orthis elegantula Dalman, Kongl. Svenska Vet.-Akad. Handl., for 1827, 1828, 

p. 117, pi. 2, fig. 6. Hall, Pal. New York, II, 1852, p. 252, pi. 52, fig. 3.  
Billings, Canadian Nat. Geol., I, 1856, p. 136, pi. 2, fig. 5. Roemer, Sil. 
Fauna west. Tennessee, 1860, p. 62, pi. 5, fig. 7. Billings, Geol. Canada, 
1863, p. 312, fig. 320. Hall, Twenty-eighth Rep. New York State Mus. Nat. 
Hist., 1879, p. 150, pi. 21, figs. 11-17; Eleventh Rep. State Geol. Indiana, 
1882, p. 285, pi. 21, figs. 11-17; Second Ann. Rep. New York State Geol., 1883,
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Dalmanella elegantula (Dalman) Continued.
pi. 35, figs. 34-37. Foerste, Bull. Denison Univ., I, 1885, p. 84, pi. 13, fig.
1. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889,
p. 37, pi. 32, figs. 52-57. Beecher and Clarke, Mem. New York State Mus.,
I, 1889, p. 14,'pi. 1, figs. 3-12. Foerste, Proc. Boston Soc. Nat. Hist., XXIV,
1890, p. 307.

Orthis canalis Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 105, fig. 6. 
Orthis elegantula? var. Hall, Pal. New York, II, 1852, p. 57, pi. 20, fig. 7. 
Dalmanella elegantula Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

207, 224, pi. 5C, figs. 15-19. 
Orthis (Dalmanella) elegantula Foerste, Geol. Ohio, VII, 1895, p. 581, pi. 25,

figs. 11, 17. 
Loc. Europe; New York; Ohio; Indiana; Kentucky; Tennessee; Missouri;

Ontario and Nova Scotia, Canada; Collinsville, Alabama.

Dalmanella elegantula parva (Foerste). Clinton (Sil.). 
Orthis elegantula var. parva Foerste, Bull. Deniaou Univ., I, 1885, p. 85, pi. 13,

fig. 17. 
Dalmanella elegantula var. parva Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, p. 224. 
Loc. Dayton, Ohio.

Dalmanella(?) evadne (Billings). Calciferous (Ord.). 
Orthis evadne Billings, Pal. Fossils, 1,1862, p. 81, fig. 74; p. 79. Whitfield, Bull.

American Mus. Nat. Hist., I, 1886, p. 300, pi. 24, fig. 8. 
Dalmanella? evadne Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 223,

pi. 5B, figs. 25, 26. 
Loc. Point Levis, Canada; Fort Cassin, Vermont.

Dalmanella hamburgensis (Walcott). Pogonip and Trenton (Ord.).
Orthis hamburgensis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 73, pi. 2, 

fig. 5.
Orthis (Dalmanella) hamburgensis? Winchell and Schuchert, Minnesota Geol. 

Survey, III, 1893, p. 440, pi. 33, figs. 14-16.
Loc. Pogonip group, Eureka district, Nevada. In the Trenton at St. Paul, Can 

non Falls, etc., Minnesota; Highbridge, Kentucky.

Dalmanella infera (Calvin). - Chemung (Dev.).
Orthis infera Calvin, Bull. U. S. Geol. Survey Terr., IV, 1878, p. 728. 
Dalmanella infera Hall and Clarke, Pal. New. York, VIII, Pt. I, 1892, p. 224. 
Loc. Independence, Iowa; Naples, New York.

Dalmanella lenticularis (Vanuxem). CorDiferous (Dev.).
Orthis lenticularis Vanuxem (non Wahlenberg), Geol. New York; Rep. Third 

Dist., 1842, p. 139, fig. 4. Hall, Pal. New York, IV, 1867, p. 35, pi. 5, figs. 1,2.
Orthis lenticularis and 0. lentiformis Hall, Geol. New York; Rep. Fourth Dist., 

1843, p. 175, fig. 4.
Orthis eboraceusis Miller, N. American Geol. Pal., 1889, p. 357.
Dalmanella leuticularis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 

207, 224, pi. 5C, figs. 36-41.
Loc. Leroy, Caledonia, etc., New York.

Dalmanella lepida Hall. Hamilton (Dev.).
' Orthis lepidus Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860, p.

78; Pal. New York, IV, 1867, p. 46, pi. 6, fig. 1.
Dalmanella lepida Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 207,224. 
Loc. Ontario County, New York.
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Dalmanella macleodi (Wliitfield). Calciferous (Ord.). 
Orthis macleodi Whitfield, Bull. American Mus. Nat. Hist., II, 1889, p. 43, pi. 7,

figs. 1-4.
Dalmanella macleodi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 224. 
LOG. Beekmantown, New York.

Dalmanella melita (Hall and Whltfield). Upper Cambrian.
Lepttena melita Hall and Whitfield, King's U. S. Geol. Survey, 40th Parl., IV, 

1877, p. 208, pi. 1, figs. 13, 14. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, 
p. 22.

Loc. Eureka district, Nevada.
06s. This species is related to D. evadne (Billings).

Dalmanella(?) nettoana (Bathbun). Middle Devonian.
Orthis nettoana Rathbun, Bull. Buffalo Soc. Nat. Sci., 1,1874, p. 247, pi. 10, figs.

7, 10, 13; Proc. Boston Soc. Nat. Hist., XX, 1879, p. 22. 
Loc. Province of Para, Brazil.

Dalmanella parva (de Verneuil). Anticosti (Sil.). 
Orthis parva (Pander) de Verneuil, Geology of Russia and the Ural Mountains,

1845, p. 188, pi. 13, fig. 3. Billings, Cat. Sil. Foss. Anticosti, 1866, p. 41. 
Loc. Europe; Anticosti.

Dalmanella perelegans Hall. Lower Helderberg (Dev.).
Orthis perelegans Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 44, 

fig. 1; Pal. New York, III, 1859, p. 171, pi. 13, figs. 4-12; Second Ann. Rep. 
New York State Geol., 1883, pi. 35, figs. 32, 33.

Dalmanella perelegans Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 207, 
224, pi. 5C, figs. 34, 35.

Loc. Albany and Schoharie counties, New York; Decatur County, Tennessee.

Dalmanella planiconvexa Hall. Lower Helderberg and Oriskany (Dev.).
Orthis planoconvexa Hall, Pal. New York, III, 1859, p. 168, pi. 12, figs. 1-6. 
Dalmanella planoconvexa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

207, 224. 
Loc. Albany County, New York; Cumberland, Maryland.

Dalmanella(?) plicifera (Hall). Chazy (Ord.).
Leptsena plicifera Hall, Pal. New York, I, 1847, p. 19, pi. 4 bis, fig. 1. 
Strophomena plicifera Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859,

p. 70. 
Loc. Chazy, New York.

Dalmanella pogonipensis (Hall and Whitfield). Pogonip (Ord.). 
Orthis pogonipensis Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., IV,

1877, p. 232, pi. 1, figs. 9, 10. 
Strophomena nemea B. and W., Ibidem, 1877, p. 233, pi. 1, fig. 15. Walcott, Mon.

U. S. Geol. Survey, VIII, 1884, p. 71. 
Loc. White Pine and Eureka districts, Nevada. 
Obs. These are shells of the D. perveta group. S. nemea is based on a dorsal

valve of O. pogonipensis.

Dalmanella quadrans Hall. Lower Helderberg (Dev.). 
Orthis quadrans Hall, Pal. New York, III; Corrigenda in vol. with plates, 1861,

pi. 12, figs. 9-12.
Dalmanella quadrans Hall and Clarke, Ibidem, VIII, Pt. I, 1892, p. 224. 
Loc. Catskill and Schoharie, New York.
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Dalmanella stonensis (Safford). Trenton (Ord.). 
Orthis stonensis Safford, Geol. Tennessee, 1869, p. 286. 
Dalmanella stonensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 224,

pi. 5C, figs. 4, 5. 
Loo. Near Nashville, Tennessee.

Dalmanella subaequata (Conrad). Trenton (Ord.). 
Orthis subajquata Conrad, Proc. Acad. Nat. Sci. Philadelphia, I, 1843, p. 333. 

Hall, Pal. New York, I, 1847, p. 118, pi. 32, fig. 2; Geol AVisconsin, I, 1862,
p. 42, figs. 1-3, and p. 436; Second Ann. Rep. New York State Geol., 1883,
pi. 34, figs. 19-24. 

Orthis ininneapolis N. H. Winchell, Eighth Ann. Rep. Geol. Nat. Hist. Survey
Minnesota, 1880, p. 63. 

Orthis perveta Hall, Second Ann. Rep. New York State Geol., 1883, pi. 34, figs.
17, 18(?16). 

'Dalmauella suhtequata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.
194, 207, 224, pi. 5C, figs. 6-11.

Dalmanella perveta Hall and Clarke, Ibidem, 1892, p. 224, pi. 5C, figs. 13, 14. 
Orthis (D.) subtequata Winchell and Sckuchert, Minnesota Geol. Survey, III,

1893, p. 446, pi. 33, figs. 30-36. 
Loc. Mineral Point, Wisconsin; Minneapolis, St. Paul, Cannon Falls, Fountain,

etc., Minnesota; Decorah and McGregor, Iowa; Auburn, Lincoln County,
Missouri; Montreal, Canada.

Dalmanella subaequata circularis N. H. Winchell. Trenton (Ord.).
Orthis circularis N. H. Wiiichell, Eighth Ann. Rep. Geol. Nat. Hist. Survey Min 

nesota, 1880, p. 66.
Orthis (D.) subjequata var circularis Winchell and Schuchert, Minnesota Geol. 

Survey, III, 1893, p. 452, pi. 33, figs. 46, 47.
Loc. Minneapolis, Cannon Falls, etc., Minnesota; Highbridge, Kentucky; Leb 

anon, Tennessee.

Dalmanella subaequata conradi ~N. H. Winchell. Trenton (Ord.).
Orthis conradi N. H. Winchell, Eighth Ann. Rep. Geol. Nat. Hist. Survey Min 

nesota, 1880, p. 68.
Orthis (D.) subiequata var. conradi Winchell and Schuchert, Minnesota Geol. 

Survey, III, 1893, p. 449, pi. 33, figs. 37-39.
Loc. Minneapolis, Minnesota; Decorah, Iowa; Janesville and Beloit, Wiscon 

sin; Montreal, Canada; ?Eureka district, Nevada.

Dalmanella subsequata gibbosa (Billings). Chazy-Trenton (Ord.).
Orthis gibbosa Billings, Geol. Survey Canada; Rep. Progress for 1856, 1857, p. 

296; Canadian Nat. Geol., IV., 1859, p. 434.
Dalmanella gibbosa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 224.
Orthis (D.) subtequafca var. gibbosa Winchell and Schuchert, Minnesota Geol. 

Survey, III, 1893, p. 451, pi. 33, figs. 43-45.
LOG. Near Ottawa and Bellville, Canada; Minneapolis, Cannon Falls, etc., Min 

nesota; Decorah, Iowa; Mineral Point, Wisconsin; in the Ghazy, Island of 
Montreal, and Pallideau Islands, Lake Huron.

Dalmanella subaequata pervetus (Conrad). Trenton (Ord.).
Orthis perveta Conrad, Proc. Acad. Nat. Sci. Philadelphia, I, 1843, p. 333.  

Hall, Pal. New York, I, 1847, p. 120, pi. 32, fig. 5. Billings, Canadian Nat. 
Geol., IV, 1859, p. 434, fig. 10. Hall, Geol. Wisconsin, I, 1862, p. 42, fig. 7.  
Billings, Geol. Canada, 1863, p. 130, fig. 57.

Orthis media N. H. Wiiichell, Eighth Ann. Rep. Geol. Nat. Hist. Survey Minne 
sota, 1880, p. 64.



204 SYNOPSIS OF AMEEICAN FOSSIL BRACHIOPODA. [BULL. 87.

Dalmanella subaequata pervetus (Conrad) Continued. 
Orthis kassubte N. H. Winchell, Ibidem, 1880, p. 65.
?0rtliis perveta Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 72, pi. 11, fig. 3. 
Dalmanella perveta Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 5C,

fig. 12. 
Orthis (D.) subsequata var. perveta Wincliell and Schuchert, Minnesota Geol.

Survey, III, 1893, p. 450, pi. 33, figs. 40-42. 
LOG. Mineral Point, Beloit, etc., Wisconsin; Minneapolis, St. Paul, Cannon Falls,

etc., Minnesota; Decorah, Iowa; Dixon, Illinois; Tennessee.

Dalmanella subcarinata Hall. Lower Helderberg (Dev.).
Orthis subcarinata Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 43,

figs. 1, 2; Pal. New York, III, 1859, p. 169, pi. 12, figs. 7, 8, 13-21 (not figs.
9-12=D. quadraus). Meek and Worthen, Geol. Survey Illinois, III, 1868,
p. 373, pi. 7, fig. 6. Whitfield, Geol. Wisconsin, IV, 1882, p. 320, pi. 25, figs.
3, 4. Hall, Second Ana. Rep. New York State Geol., 1883, pi. 35, figs. 23-31. 

?0rthis subcarinata Tscherneyschew, Fauna Untern Devon des Urals, M6m. Corn.
Ge"ol., Russia, IV, 1885, p. 57, pi. 7, fig. 97. 

Dalmanella subcarinata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.
207, 224, pi. 50, figs. 25-33. 

Loc. Catskill, Schoharie, etc., New York; Perry and Pike counties, Missouri;
Decatur County, Tennessee; Waubakee, Wisconsin; Arisaig, Nova Scotia
(Ami); Russia.

Dalmanella superstes Hall and Clarke. Chemuug (Dev.). 
Dalruanella superstes Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.207,

224, 342, pi. 5C, figs. 44-47. 
Loc. Near Howard, Steuben County, New York.

Dalmanella tenuilineata (Hall). Chemung (Dev.).
Atrypa? tenuilineata Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 271,

fig. 4.
Orthis leonensis Hall, Pal. New York, IV, 1867, p. 62, pi. 8, figs. 3-8. 
Dalmanella leonensis Hall and Clarke, Ibidem, VIII, Pt. I, 1892, p. 224, pi. 5C,

figs. 42, 43. 
LOG. Leon, Conewango, etc., New York.

Dalmanella tersa (Sardeson). Lorraine (Ord.). 
Orthis tersus Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p. 331, pi. 5,

figs. 11-13; American Geol., XIX, 1897, p. 100, pi. 5, figs. 8-13. 
Loc. Wilmington, Illinois; Nye, Wisconsin.

Dalmanella testudinaria (Dalmau). Cnazy-Lorraine (Ord.).
Orthis testudinaria Dalman, Kougl. Svenska Vet.-Akad. Handl., for 1827, 1828, 

p. 115, pi. 2, fig. 4. Conrad, Ann. Rep. Geol. Survey New York, 1839, p. 63.  
Hall, Pal. New York, I, 1847, p. 117, pi. 32, fig. 1; p. 288, pi. 79, fig. 4. Bil 
lings, Canadian Nat. Geol., 1,1856, p. 40, fig. 1. Rogers, Geol. Pennsylvania, 
II, Pt. II, 1858, p. 818, fig. 601. Billings, Geol. Canada, 1863, p. 165, fig. 
144. Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 20. Whitfield, Geol. 
Wisconsin, IV, 1882, p. 258, pi. 12, figs. 5-7. Hall, Second Ann. Rep. New 
York State Geol., 1883, pi. 34, figs. 1-4, 6-13. Walcott, Mon. U. S. Geol. Sur 
vey, VIII, 1884, p. 72, pi. 11, fig. 10. Sardeson, American Geol., XIX, 1897, 
p. 92.

Orthis striatula Emmons, Geol. New York; Rep. Second Dist., 1842, p. 394, fig. 3.
Orthis testudinaria? Einmous, Ibidem, 1842, p. 404, fig. 4. White, Wheeler's 

Expl. Survey west 100 Merid., IV, 1875, p. 72.
Orthis disparilis Owen (non Conrad), Geol. Survey Wisconsin, Iowa, Minnesota, 

1852, pi, 2B, fig. 23 (see specimens U. S. Nat. Mus., Cat. Invert. FOBS., 17887).
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Dalmanella testudinaria (Dalraan) Continued.
Dalmanella testudinaria Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 

190, 206, 218, 224, pi. 5B, figs. 27-39.
Orthis rogata Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p. 331, pi. 5, 

figs. 1-4; American Geol., XIX, 1897, p. 95, pi. 4, figs. 1-10.
Orthis (Dalmanella) testudinaria Winchell and Schuchert, Minnesota Geol. Sur 

vey, III, 1893, p. 441, pi. 33, figs. 17-22. Whiteaves, Pal. Foss., Ill, Pt. Ill, 
1897, pp. 177, 241.

Loc. Europe; throughout the extent of the formations in America.

Dalmanella testudinaria emacerata Hall.   Utica (Ord.).
Orthis emacerata Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860, 

p. 121; Fifteenth Rep. Ibidem, 1862, pi. 2, figs. 1-3. Billings, Canadian 
Nat. Geol., VII, 1862, p. 393. Miller, Cincinnati Quart. Jour. Sci., II, 1&75, 
p. 24. Hall, Second Ann. Rep. New York State Geol., 1883, pi. 34, figs. 14, 
15. Keyes, Geol. Survey Missouri, V, 1895, p. 58. Sardeson, American Geol., 
XIX, 1897, p. 102, pi. 5, figs. 14, 18, 28.

Orthia cyclus James, Cincinnati Quart. Jour. Sci., I, 1874, p. 19.
Dalmanella emacerata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 

207, 224, pi. 5C, figs. 1, 2.
Orthis macrior Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p. 330, pi. 5, 

figs. 5-7.
Orthis (D.) testudinariavar. emacerata Winchell and Schuchert, Minnesota Geol. 

' Survey, III, 1893, p. 445, pi. 33, figs. 23, 24.
Loo. Cincinnati, Ohio; Spring Valley and Granger, Minnesota; Cape Girardeau, 

Missouri; St. Croix, Quebec, Canada.

Dalmanella testudinaria futilis (Sardeson). Trentou (Ord.).
Orthis futilis Sardesou, American Geol., XIX, 1897, p. 104, pi. 5, figs. 25-27. 
LOG. Near Grauger and Wykoff, Minnesota.

Dalmanella testudinaria ignota (Sardeson). Lorraine (Ord.).
Orthis ignota Sardesou, American Geol., XIX, 1897, p. 99, pi. 5, figs. 1-7. 
LOG. Near Spring Valley, Minnesota.

Dalmanella testudinaria meeki (Miller). Lorraine (Ord.). 
Orthis emacerata Meek (non Hall), Pal. Ohio, I, 1873, p. 109, pi. 8, figs. 1, 2 
Orthis meeki Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 20. Sardeson,

American Geol., XIX, 1897, p. 98, pi. 4, figs. 24-29. 
Orthis jugosa James, The Palaeontologist, 4, 1879, p. 31. 
Dalmanella meeki Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 206,

224, pi. 5C, fig. 3. 
Orthis corpulenta Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p. 330,

pi. 5, figs. 8-10; American Geol., XIX, 1897, p. 101, pi. 4, figs. 11-19. 
Orthis (D.) testudiuaria var. meeki Wiuchell and Schuchert, Minnesota Geol.

Survey, III, 1893, p. 445, pi. 33, figs. 25-29. 
Loc. Oxford, etc., Ohio; Spring Valley, Minnesota.

Dalmanella testudinaria multisecta (Meek). ' Utica (Ord.).
Orthis emacerata var. multisecta (James MS.) Meek, Pal. Ohio, I, 1873, p. 112, 

pi. 8, fig. 3. Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 22.
Orthis multisecta Sardeson, American Geol., XIX, 1897, p. 97, pi. 4, figs. 20-23.
Dalmanella multisecta Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 

207, 224.
LOG. Cincinnati, Ohio.

Dalmanella testudinaria porrecta (Sardeson). Trentou (Ord.).
Orthis porrecta Sardeson, American Geol., XIX, 1897, p. 104, pi. 5, figs. 19-24. 
Loc. Near Granger, Minnesota.
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DELTHYEIS Dalman. Genotype Deltliyris elevata Dalman.
Delthyris Dalman, Kongl. Svenska Vet.-Akad. Handl., for 1827,1828, pp. 93,99.  

Dall, American Jour. Conch., VI, 1870, p. 116. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1893, pp. 9 and 16 under caption Septati (non p. 19).

Spirifera " lamellosa" Hall, Ninth Ann. Rep. New York State Geol., 1890, p. 11.
Obs. Specimens of D. elevata examined by the writer show a distinct median 

septum in the ventral valve.

Delthyris acanthoptera Conrad=Spirifer acanthopterus.
Deltliyris acanthota Hall=Spirifer disjunctus.
Delthyris acuminata Conrad=Spirifer acuminatus.
Delthyris acuminata Hall (non Conrad)=D. mesicostalis.
Delthyris acutilirata Conrad=Platystrophia acutilirata.
Delthyris arenaria Variuxem=Spirifer aretiosus.
Delthyris arenosa Conrad=Spirifer arenosus.
Delthyris audacula Conrad=Spirifer audaculus.
Delthyris bialveata Conrad=Spirifer radiatus.
Delthyris biloba Conrad=Bilobites varicus.
Delthyris brachynota Hall=Platystrophia biforata.
Delthyris chemungensis Conrad=Spirifer disjunctus.
Delthyris congesta Hall=Spirifer granulosus.
Delthyris consobrina (d'Orbigny). Hamilton (Dev.).

Delthyris ziczac Hall (non Roemer), Geol. New York; Rep. Fourth Dist., 1843, 
p. 200, fig. 5.

Spirifera consobrina d'Orbigny, Prodrome Pal., 1,1850, p. 98. Miller, N. Ameri 
can Geol. Pal., 1889, p. 372.

Spirifer clio Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860, p. 94.
Spirifera ziczac Hall, Pal. New York, IV, 1867, p. 222, pi. 35, figs. 15-23; Second , 

Ann. Rep. New York State Geol., 1883, pi. 59, fig. 9; pi. 60, fig. 18. Whit- 
field, Anuals New York Acad. Sci., V, 1891, p. 554, pi. 11, fig. 13; Geol. 
Ohio, VII, 1895, p. 448, pi. 7, fig. 13.

Spiriferina? ziczac Whitfield, Geol. Wisconsin, IV, 1882, p. 332, pi. 25, figs. 23,24.
Spirifer consobrinus Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 34, 

figs. 9, 18; pi. 37, figs. 9, 10.
Loc. Moscow, York, Darien, etc., New York; Columbus, Ohio; Milwaukee, Wis 

consin; Louisville, Kentucky.

Delthyris cuspidata Hall=Spirifer disjunctus. 
Delthyris decemplicatusHall=D. sulcata. 
Delthyris disjuncta Hall=Spirifer disjunctus. 
Delthyris duodenaria Hall=Spirifer duodenarius. 
Delthyris duplicata Conrad=Spirifer duplicatus. 
Delthyris euruteiues Owen=Spirifer euruteiues. 
Delthyris expausa Owen=Pterotheca expansa, a Pteropod. 
Delthyris fimbriata Conrad=Beticularia fiuibriata. 
Delthyris granulifera Hall=Spirifer granulosus. 
Delthyris granulosa Conrad=Spirifer granulosus. 
Delthyris inermis Hall=Spirifer disjunctus. 
Delthyris Isevis Hall=Beticularia Isevis. 
Delthyris lynx Hall=Platystrophia lynx and biforata. 
Delthyris macronota Hall=Spirifer macronotus.
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Delthyris macropleura Conrad=Spirifer macropleura. 
Delthyris medialis Hall--=Spirifer audaculus.
Delthyris mesicostalis Hall. Ithaca and Chemung (Dev.). 

Delthyris inesacostalis Hall, Geol. New York; Eep. Fourth Dist., 1843, p. 269,
fig. 9.

Delthyris acuminata Hall (uon Conrad), Ibidem, 1843, p. 270, fig. 5. 
Spirifera raesacostalis Hall, Pal. New York, IV, 1867, p. 240, pi. 40, figs. 1-3. 
Spirifera mesacostalis? Hall, Second Ann. Rep. New York State Geol., 1883, pi. 59,

figs. 32-34.
Spirifera mesacostalis var. acuminata Hall, Ibidem, 1883, figs. 27-31. 
Spirifer mesacostalis Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 34,

figs. 32-34. Kindle, Bull. American Pal., 6,1896, p. 35. 
LOG. Ithaca, Philipsburg, Olean, etc., New York.

Delthyris mesastrialis Hall=Spirifer mesistrialis. 
Delthyris inucronata Conrad=Spirifer pennatus. 
Delthyris niagarensis Conrad=Spirifer uiagaraensis.
Delthyris perlamellosa (Hall). Lower Helderberg (Dev.).

Spirifer perlamellosa Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p.
57, figs. 1-5 on p. 58; Pal. New York, III, 1859, p. 201, pi. 26, figs. 1, 2. 
Billings, Geol. Canada, 1863, p. 957, fig. 455. Hall and Clarke, Pal. New
York, VIII, Pt. II, 1895, pi. 35, figs. 7-13. 

Delthyris macropleura Rogers (non Conrad), Geol. Pennsylvania, II, Pt. II, 1858,
p. 825, fig. 643. 

Spirifera perlamellosa Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 384,
pi. 7, fig. 9. Hall, Second Ann. Rep. New York State Geol., 1883, pi. 60,
figs. 5-13.

Spirifera perlamellosa? Keyes, Geol. Survey Missouri, V, 1895, p. 77. 
Loo. Schoharie, Carlisle, etc., New York; Cumberland, Maryland; Pennsylvania;

Square Lake, Maine; Perry County, Missouri; Decatur County, Tennessee.

Delthyris perlatus Conrad=Spirifer disjunctus.
Delthyris prolata Vanuxein=Spirifer disjunctus.
Delthyris prora Conr ad=Spirifer acuminatus.
Delthyris radiatus Hall=Spirifer radiatus.
Delthyris raricosta Conrad. Upper Helderberg (Dev.).

Delthyris raricosta Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 262,
pi. 14, fig. 18. 

Delthyris undulatus Vanuxem, Geol. New York; Rep. Third Dist., 1842, p. 132,
fig. 3. 

Spirifer raricosta Billings, Canadian Jour., VI, 1861, p. 258, figs. 71-73 on p. 259; 
Geol. Canada, 1863, p. 372, fig. 392. Walcott, Mon. U. S. Geol. Survey, VITI,
1884, p. 135, pi. 4, fig. 2; pi. 14, fig. 12.-Hall and Clarke, Pal. New York,
VIII, Pt. II, 1895, pi. 35, figs. 5, 6, 14-17. 

?Spirifer hesione Billings, Proc. Portland Soc. Nat. Hist., 1863, p. 117, pi. 3,
fig. 17. 

Spirifera raricosta Hall, Pal. New York, IV, 1867, p. 192, pi. 27, figs. 30-34;
pi. 30, figs. 1-9. Nicholson, Pal. Prov. Ontario, 1873, p. 82. Billings, Pal.
.Fossils, II, 1874, p. 47, pi. 3A, fig. 5. Hall, Second Ann. Rep. New York
State Geol., 1883, pi. 60, figs. 14-17. Nettelroth, Kentucky Fossil Shells,
Mem. Kentucky Geol. Survey, 1889, p. 128, pi. 17, figs. 38-42. 

Loc. Schoharie, Caledonia, etc., New York; Columbus, Ohio; Falls of Ohio;
Eureka district, Nevada; Port Colborne, Ontario; Square Lake, Maine;
Grand Greve, Gasp6.
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Delthyris rugatina Conrad=D. sulcata.

Delthyris(?) rugicosta (Hall). Arisaig (Sil.). 
Spirifera rugaecosta Hall, Canadian Nat. Geol., V, 1860, p. 145. Dawson, Acadian

Geol., 3d ed., 1878, p. 596. 
Loc. Arisaig, Nova Scotia.

Delthyris sculptilis Hall. Hamilton (Dev.).
Delthyris sculptilis Hall, Geol. New York; Eep. Fourth Dist., 1843, p. 202. 
Spirifera sculptilis? Billings, Canadian Jour., VI, 1861, p. 262, fig. 79. 
Spirifera sculptilis Billings, Geol. Canada, 1863, p. 386, fig. 423. Hall, Pal. New

York, IV, 1867, p. 221, pi. 35, figs. 10-14.  Nettelroth, Kentucky Fossil Shells,
Mem. Kentucky Geol. Survey, 1889, p. 132, pi. 31, fig. 13. 

Spirifer sculptilis Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 37,
fig. 8. 

Loc. Ludlowville, York, etc., New York; Monroe County, Pennsylvania; Bosan-
quet, Ontario; Falls of Ohio.

Delthyris sinuatus Hall=Bilobites bilobus. 
Delthyris staminea Hall=Spirifer crispus.

Delthyris sulcata Hisinger. Niagara (Sil.).
Delthyris sulcata Hisinger, Petref. Suecica, 1837, p. 73, pi. 21, fig. 8.
Delthyris rugatina Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 261.
Delthyris decemplicatus Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 105, 

fig. 4.
Spirifer sulcatus Hall, American Jour. Sci., XX, 1849, p. 228; Pal. New York, 

II, 1852, p. 261, pi. 54, fig. 2. Billings, Canadian Nat. Geol., I, 1856, p. 137, 
pi. 2, fig. 7. Hall, Second Ann. Rep. New York State Geol., 1883, pi. 60, 
figs. 1-4. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 35, figs. 1-4.

LOG. Europe; Lockport, Rochester, etc., New York; Hamilton, Ontario.
01)8. Davidson regards this species as synonymous with D. elevata Dalman, 1828.

Delthyris undulatus Vanuxem=D. raricosta. 
Delthyris varica Conrad=Bilobites various. 
Delthyris ziczac Hall=D. consobrina.

DERBYA Waagen. Genotype Derbya regularis Waagen.
Derbyia Waagen, Palseontologica Indica, Ser. XIII, I, 1884, pp. 576, 591. 
Derbya Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 261; Eleventh 

Ann. Rep. New York State Geologist, 1894, p. 286.

Derbya affinis Hall and Clarke. Upper Carboniferous. 
Derbya affinis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 349, pi. 11B,

figs. 4, 5. 
LOG. Near Kansas City, Missouri.

Derbya bennetti Hall and Clarke. Upper Carboniferous. 
Derbya bennetti Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 263,348,

pi. 11A, figs. 34-39. 
LOG. Near Kansas City, Missouri.

Derbya biloba Hall. Upper Carboniferous.
Streptorhynchus biloba Hall, Second Ann. Rep. New York State Geol., 1883, pi.

41, figs. 4, 5. 
Derbya biloba Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 350, pi. 11,

figs. 4, 5. 
LOG. Winterset, Iowa.
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Derbya broadheadi Hall and Clarke. Upper Carboniferous. 
Derbya broadheadi.Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 263,

347, pi. 11 A, tigs. 23,24. 
Loc. Near Kansas City, Missouri.

Derbya correanus (Derby). Upper Carboniferous.
Streptorhyiichus correanus Derby, Bull. Cornell Uuiv., I, 1874, p. 32, pi. G, fig.

11; pi. 7, iigs. 1-4, 8, 10, 11-14, 17. Hall, Second Ann. Kep. New York State
Geol., 1883, pi. 41, iigs. 18-22.

Derbya correanus Waagen, Palajoutologica Indica, Ser. XIII, I, 1884, p. 592. 
Derbya correana Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 262, pi.

11, tigs. 18-22; pi. 20, figs. 10, 11. 
Loc. Itaituba, Brazil.

Derbya(?) costatula Hall and Clarke. Kaskaskia (L. Caul).). 
Derbya? costatula Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 346, pi.

11B, Iigs. 16, 17. 
Loc. Crittenden County, Kentucky.

Derbya crassa (Meek and Haydeii), Upper Carboniferous.
Orthis arachuoides Roomer (nou Phillips), Kreitlebilclung Texas, 1852, p. 89, pi.

11, lig. 9. Hall, Mexican Bound. Survey, 1857, pi. 20, fig. 3. 
Orthisina crassa Meek and Haydeu, Proc. Acatl. Nat. Sci. Philadelphia, 1858,

p. 261. 
Orthis lasallensis McChcsuey, Descriptions New Pal. Fossils, 1860, p. 32; 

Ibidem, 1865, pi. 1, fig. 6. 
Orthis richmoucla McChesney, Descriptions New Pal. Foss., 1860, p. 32; Ibidem,

1865, pi. 1, lig. 5. 
Hemipronites crassus Meek and Hayden, Pal. Upper Missouri, Smithsoniau

Cont. Know!., XIV, 172, 1864, p. 26, pi. 1, lig. 7. Meek, Final Rep. U. S.
Gcol. Survey Nebraska, 1872, p. 174, pi. 5, fig. 10; pi. 8, fig. 1. Meek and
Wortheu, Geol. Survey Illinois, V, 1873, p. 570, pi. 23, tig. 12. Herrick,
Bull. Denisoii Univ., II, 1887, p. 50, pi. 2, fig. 19. 

Orthis crenistriii, Geiuitz (11011 Phillips), Carbon u. Dyas in Nebraska, 1866, p. 46,
pi. 3, figs. 20, 21. 

Hemipronites lasalleusis McChesney, Trails. Chicago Acad. Sci., I, 1868, p. 28,
pi. 1, fig. 6. 

Hemiprouites richmouda McChesney, Trans. Chicago Acad. Sci., I, 1868, p. 28,
pi. 1. fig. 5. 

Hemiprouites creuistria White, Wheeler's Expl. Survey west 100 Merid., IV,
187f', p. 124, pi. 10, lig. 9. 

Streptorhyuchus richruoudi Hall, Second Ann. Rep. New York State Geol., 1883,
pi. 40, figs. 10, 11. 

Hetuiprouites crassa White, Thirteenth Rep. State Geol. Indiana, 188<J, p. 129,
pi. 26, figs. 4-11. 

Derbyia crassa Waageu, PaLuontologica ludica, Ser. XIII, I, 1884, p. 592. Hall
and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 262, pi. 10, figs. 10, 11; pi.
11A, figs. 28-33; pi. 11B, Jigs. 23, 21; pi. 20, figs. 12, 13. Smith, Proc. Ameri 
can Phil. Soc., XXXV, 1897, p. 28 (extract). 

Streptorhyuchns crenistria Keyes,'Proc. Acad. Nat. Sci. Philadelphia, 1888, p.
229; Geol. Survey Missouri, V, 1895, p. 67, pi. 38, fig. 8. 

Streptorhyuchus crassum Miller, N. American Geol. Pal., 1889, p. 378. 
fStreptorhynchus crassum Whitfield, Annals New York Acad. Sci., V, 1891, p.

580, pi. 13, figs. 11, 12; Geol. Ohio, VII, 1893, p. 468, pi. 9, figs. 11, 12. 
Loc. Leavenworth, Kansas; Nebraska City, Nebraska; Illinois; Missouri; Iowa,;

Ohio; Arkansas; Utah; Nevada; northern New Mexico; San. Saba Valley,
Texas.
Bull. 87  14
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Derbya cymbula Hall and Glarke. . Upper Carboniferous. 
Derbya cymbula Hall arid Clarke, Pal. New York, VIIJ, Pt. I, 1892, p. 348, pi.

11B, figs. 2, 3. 
Lou. Near Kansas City, Missouri.

Derbya kaskaskiaensis (McCbesuey). Kaskaskia (L. Garb.).
Orthis kaskaskieusis McChesuey, Descriptions New Pal. Foss., 1860, p. 31. 
Derbya kaskaskiensis Hall aud Clarke, Pal. Now York, VIII, Pt. I, 1892, pi.

11B, fig. 6. 
LOG, Kaskaskia, Chester, aud Crittendeu, Illinois.

Derbya keokuk Hall. Knobstone-Keokuk (L. Garb.).
Ortbis crenistria Yaudell and Sliumard, Cout. Geol. Kentucky, 1847, pp. 19, 21. 
Orthis keokuk Hall, Geol. Survey Iowa, I, Pt. II, 1858/p. 640, pi. 19, fig. 5. 

Keyes, Geol. Survey Missouri, V, 1895, p. 63. 
Streptorbynchus keokuk Hall, Second Ann. Rep. New York State Geol., 1883, pi.

41, figs. 1-3. 
Streptorhyncbus crenistria Walcott, Mou. U. S. Geol. Survey, VIII, 1884, p. 279,

pi. 18, fig. 14. 
  Derbya keokuk Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 262, pi. 11,

figs. 1-3. 
Loc. Keokuk, Iowa; Warsaw aud Nauvoo, Illinois; New Providence, Indiana;

Clark County, Missouri; Nevada.

Derbya pratteni (McChesney). Upper Carboniferous.
Ortbis pratteui McCbesuey, Descriptions New Pal. Foss., 1860, p. 33. 
Loc. Cbarbouier, Missouri.

Derbya robusta (Hall). Upper Carboniferous.
Ortbis umbraculuin? Owen (non Scblotb.), Geol. Survey Wisconsin, Iowa, Min 

nesota, 1852, pi. 5, tig. 11 (see specimens in U. S. Nat. Mtis., Cat. Invert. 
Foss., 17945).

Ortbis robusta Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 743, pi. 28, fig. 5.
Streptorbyucbus robusta Hall, Second Ann. Rep. Now York State Geol., 1883, 

pi. 40, figs. 12-17.
Derbyia robusta Waagen, PaLeontologica Inclica, Ser. XIII, 1,1884, p. 592. Hall 

and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 262, pi. 10, ligs. .12-17; pi. 
11B, figs. 7, 8.

Loc. St. Clair County, Illinois.

Derbya ruginosa Hall and Clarke. Keokuk (L. Carb.). 
Derbya rugiuosa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 346, pi.

11A, figs. 25-27. 
Loc. New Providence, Indiana.

Dicellomus Hall=Obolella. 
Dicellonms crassa Hall=Obolella crassa. 
Dicellomus polita Hall=Obolella polita. 
Diccelosia King=Bilobites. 
Dicraniscus Meek=Triplecia. 
Dicraniscus ortoni Meek=Tripled a ortoni.

DICTYONELLA Hall. Genotype Bhynchonella? reticulata Hall.
Dictyonella Hall, Twentieth Rep. New York State Cab. Nat. Hist., 1867, p. 274.
Eicbwalclia Hall, Ibidem, 1867, pp. 274-277, witb figs. Dall, American Jour. 

Conch., VI, 1870, p. 98. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, 
p. 307; Thirteenth Ann. Rep. New York State Geologist, 1895, p. 903.
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Dictyonella anticostiensis (Billings). Anticosti (Sil.). 
Eichwaldia anticostiensis Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 10. 
Loc. Anticosti.

Dictyonella concinna Hall. ^Niagara (Sil.). 
Eichwaldia concinna Hall, Twentieth Eep. New York State Cab. Nat. Hist., 1867,

p. 278. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 83, fig. 5. 
Loc. Perry and Decatur counties, Tennessee.

Dictyonella corallifera Hall. ' . Niagara (Sil.). 
Atrypa corallifera Hall, Pal. New York, II, 1852, p. 281, pi. 58, fig. 5. 
Eichwaldia corallifera Hall, Twentieth Rep. New York State Cab. Nat. Hist.,

1867, p. 278. 
Loc. Lockport and Eochester, New York.

Dictyonella gibbosa Hall.   Niagara (Sil.). 
Eichwaldia gibbosa Hall, Twentieth Eep. New York State Cab. Nat. Hist., 1867, 

p. 278. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895^ pi. 83, figs. 6, 7. 
Loc. Perry and Decatur counties, Tennessee.

Dictyonella reticulata Hall. . Niagara (Sil.).
Ehynchonella? reticulata Hall, Trans. Albany Institute, IV, 1863, p. 217.
Eichwaldia reticulata Hall, Twentieth Rep. New York State Cab. Nat. Hist., 

1867, pp. 275-277, figs. 1-7; Twenty-eighth Eep. Ibidem, 1879, p. 169, pi. 26, 
figs. 50-54; Eleventh Rep.' State Geol. Indiana, 1882, p. 312, pi. 26, figs. 
50-54. Foerste, Bull. Deuison Univ., I, 1885, p. 91, pi. 13, fig. 4. Beecher 
and Clarko, Mein. New York State Mus., 1,1889, p. 31, pi. 3, figs. 11 -13. Hall 
and Clarke, Pal. Now York, VIII, Pt. II, 1893, p. 308, figs. 229-235; pi. 83, figs. 
8-13. Foerste, Geol. Ohio, VII, 1895, p. 594, pi. 25, fig. 4.

Loc. Waldron, Indiana; Dayton, Ohio; Wisconsin.

DIELASMA King. Genotype Terebratulites elongatus Schlotheim.
Epithyris King (uou Phillips), Mou. Permian Foss., Pal. Soc., 1850, p. 46. Dall,

American Jour. Couch., VI, 1870, p. 103. 
Dielasma King, Proc. Dublin Univ. Zool. Bot. Assoc., I, 1859, p. 260. Beecher

and Schuchert, Biol. % Soc. Washington, 'VIII, 1893, pp. 71-82. Hall and
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 293; Thirteenth Ann. Rep. New
York State Geologist, 1895, p. 863.

Dielasma bovidens (Morton). Upper Carboniferous. 
Terebratula bovidens Morton; American Jour. Sci., XXIX, 1836, p. 150, pi. 2, lig.

4. Meek, Final Rep. U. S. Geol. Survey, Nebraska, 1872, p. 187, pi. 1, fig. 7;
pi. 2, fig. 4. Meek and Worthen, Geol. Survey Illinois, V, 1873, p. 572, pi. 25,
fig. 15. White, Thirteenth Rep. State Geol. Indiana, 1884, p. 137, pi. 32, figs.
17-19. Keyes, Geol. Survey Missouri, Ar , 1895, p. 105. 

Terebratula bovideus? Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 711. McChes-
noy, Trans. Chicago Acad. Sci., I, 1869, p. 37, pi. 1, lig. 2. 

Terebratula millipunctata Hall, Expl. Surveys R. E. Eoute Miss. Eiver, Pacific
Ocean, III, 1856, p. 101, pi. 2, figs. 1, 2; Trans. Albany Institute, IV, 1858,
p. 35. Meek aud Haydeu, Proc. Acad. Nat. Sci. Philadelphia, 1859, p. 26. 
White and St. John, Trans. Chicago Acad. Sci., I, 1868, p. 119. 

Terebratula elongata Shumard (nou Schlotheim), Trails. St. Louis Acad. Sci., I,
1859, p. 392. 

Terebratula geuioulosa McChesney, Descriptions New Pal. Foss., 1861, p. 82; 
Ibidem, 1865, pi. 1, fig. 2. 

Dielasma? bovidens White, Wheeler's Expl. Survey west 100 Merid., Prel. Rep.,
1874, p. 21.
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Dielasma bovidens (Morton) Continued.
Terebratula (Dielasma) bovidens White, Ibidem, Final Rep., IV, 1875, p. 144, 

pi. 11, fig. 10.
Terebratula hastata Walcott (uou Sowerby), Mon. U. S. Geol. Survey, VIII, 

1884, p. 224. Smith, Proc. American Phil. Soc., XXXV, 1897, p. 30.
Dielasma bovidens Hall aud Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 295, 

296, fig. 213; pi. 81, figs. 29-35.
Loc. Putnam Hill, Ohio; Indiana; Illinois; Missouri; Iowa; Nebraska; Arkan 

sas; New Mexico; Eureka district, Nevada; Guadalupe Mountains, Texas.

Dielasma burlingtonense White. Kind.erb.ook (L. Garb.).
Terebratula burlingtonensa White, Jour. Boston Soc. Nat. 'Hist., VII, 1860,

p. 228. 
Terebratula (Dielasma) burliugtonensis White, Wheeler's Expl. Survey west

100 Merid., IV; 1875, p. 93. 
Dielasrna burltngtonensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

296, pi. 81, figs. 9-11. 
LOG. Burlington, Iowa; Mountain Spring, Nevada.

Dielasma'calvini (Hall and Whitfleld). Chemung (Dev.). 
Crpytouella eudora Hall and Whitfield (non Hall, 1867), Twenty-third Rep. New

York State Cab. Nat. Hist., 1873, p. 225. 
Cryptonella calvini Hall and Whitfield, Ibidem, 1873, p. 239. 
?Cryptonella calvini Whiteaves, Coiit. Canadian Pal., I, 1891, p. 235. 
Dielasrna calvini Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 296, pi.

80. figs. 20-22. 
Loc. Hackberry Grove, Iowa; Mackenzie and Peace rivers, Canada.

Dielasma formosum Hall.   Warsaw (L. Garb.).
Terebratula formosa Hall, Trans. Albany Institute, IV, 1858, p. 7. Whittield, 

Bull. American Mus. Nat. Hist., I, 1882, p. 55, pi. 6, figs. 59-64. White, 
Eleventh Rep. State Geol. Indiana, 1882, p. 361, pi. 39, figs. 6-8. Hall, 
Twelfth Rep. Ibidem, 1883, p. 337, pi. 29, figs. 59-64.

Dielasma formosa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 296, pi.
81. figs. 12-26.

LOG. Bloomington and Spergen Hill, Indiana; Alton and Warsaw, Illinois; Cald- 
well County, Kentucky.

Dielasma gorbyi (Miller). Keokuk (L. Garb.). 
Terebratula gorbyi Miller, Seventeenth Rep. State Geol. Indiana, 1891, p. 77,

pi. 13, figs. 3, 4. 
LOG. Edwardsville and Crawfordsville, Indiana.

Dielasma hochstetteri (Toula), Upper Carboniferous. 
Terebratula hochstetteri Toula, Sitzb. der k. k. Akad. der Wissensch. zu Wieu,

LIX, 1869, p. 1, pi. 1, fig. 1. Derby, Bull. Cornell Univ., 1,1874, p. 63. 
LOG. Near Cochabamba, Bolivia. 
01)8. Probably synonymous with D. bovidens (Morton).

Dielasma itaitubaense (Derby). Upper Carboniferous.
Terebratula itaitnbeusis Derby, Bull. Cornell Univ., I, 1874, p. 1, pi. 2, figs. 1,3,

8, 16; pi. 3, fig. 24; pi. 6, fig. 15. 
Dielasma itaitubeusis Waagen, Palteontologica Indica, Ser. XIII, I, 1882, p.

348. de Kouinck, Annales du Muse"e Royal d'Histoire Naturelle do Belgiquo,
XIV, 1887, p. 26, pi. 5, figs. 1-10, 45, 50. 

LOG. Beach at Itaituba, Brazil; Belgium.
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Dielasma obovatum Hall mid Clarke. HUpper Carboniferous. 
Bielasma obovata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 81,

figs. 38-40. 
Loc. Kentucky.

Dielasma occidentale (Miller). . Cbouteau (L. Garb.).
. Terebratula occiflentalis Miller, Eighteenth Ann. Eep. Geol. Survey Indiana,

1894, p. 313, pi. 9, figs. 10-13. 
Loc. Sodalia, Missouri.

Dielasma(?) rowleyi (Worthen). Burlington (L. Garb.).
Terebratula rowleyi Worthen, Bull. Illinois State Mas. Nat. Hist., 2,1884, p. 23;  

Geol. Survey Illinois, VIII, 1890, p. 102, pi. 11, tig. 6. Keyes, Geol. Survey 
Missouri, V, 1895, p. 105, pi. 40, fig. 15.

Dielasma rowleyi Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 296, 
pi. 81, figs. 27, 28.

Loc. Pike County, Missouri.

Dielasma sacculus (Martin). Upper Carboniferous. 
Conchyliolithus anomitos sacculus Martin, Petrel'. Derbesiana, 1809 tab 46

figs. 1,2. 
Tevebratnla sacculus Dawson, Acadian Geol., 1855, p. 219, fig. 27. Davidson,

Quart. Jour. Geol. Soc. London, XIX, 1863, p. 169, pi. 9, tigs. 1-3. Dawson,
Acadian Geol., 3d ed., 1878, p. 289, fig. 87. 

Loc. Europe; Windsor. Nova Scotia.

Dielasma shumardianum (Miller). Kaskaskia (L. Garb.).
Terebratula arcuata Swallow (nou Roeraer, 1840), Trans. St. Louis Acad. Sci., II, 

1863, p. 83. Meek, Sixth Ann. Rep. U. S. Geol. Survey Terr., 1872, p. 470.
Terebratula shuraardaua Miller, American Pal. Foss., 2d ed., 1883, p. 299.
Loc. St. Genevieve County, Missouri; Chester, Illinois; near Virginia City, 

Montana.
Ols. Regarded by Meek and White as probably synonymous with D.bovidens 

(Morton).

Dielasma turgidum (Hall). Warsaw and St. Louis (L. Garb.). 
Terebratula turgida Hall, Trails. Albany Institute, IV, 1858, p. 6. Whittield,

Bull. American Mus. Nat. Hist., I, 1882, p. 54, pi. 6, figs. 53-58. Hall, Twelfth
Rep. State Geol. Indiana, 1883, p. 336, pi. 29, figs. 53-58. Whitfield, Annals
New York Acad. Sci., V, 1891, p. 586, pi. 13, figs. 21, 22; Geol. Ohio.. VII, 1895,
p. 473, pi. 9, figs. 21, 22. 

Dielasma turgida Beecher and Schuchert, Proc. Biol. Soc. Washington, VIII,
1893, p. 73, pi. 10, figs. 1-6. Hall and Clarke, Pal. New York, VIII, Pt. II,
1893, p. 296, pi. 81, figs. 1-8. 

Loc. Bloomington and Spergen Hill, Indiana; Critteuden County, Kentucky;
Maxville and Newtonville, Ohio; Alton and Warsaw, Illinois; Pella, Iowa;
Boonville, Missouri.

DIGNOMIA Hall. Genotype Lingula alveata Hall. 
Dignomia Hall, Notes on some New or Imperfectly Known Forms among the 

Brach., 1872, p. 2, pi. 13, fig. 3; Twenty-third Rep. New York State Cab. 
Nat. Hist., 1873, p. 245, pi. 13, fig. 3. Hall and Clarke, Pal. New York, VIII, 
Pt. I, 1892, pp. 14, 163; Eleventh Ann. Rep. New York State Geologist, 1894, 
p. 230.

Dignomia alveata Hall. Hamilton (Dev.). 
Lingula alveata Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 

23; Pal. New York, IV, 1867, p. 12, pi. 2, tigs. 14,15.
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Dignomia alveata Hall Continued.
Dignomia alveata Kail, Notes on some New or Imperfectly Kuown Forms among 

the Brach., 1812, p. 2, pi. 13, fig. 3; Twenty-third Rep. New York State 
Cab. Nat. Hist., 1873, pL 13, fig. 3. Hall and Clarke, Pal. New York, VIII, 
Pt. I, 1892, p. 14, pi. 1, figs. 24, 25. Clarke, Thirteenth Ann. Rep. New York 
State Geologist, 1895, p. 187, pi. 4, fig. 1.

Lo-". Canandaigna Lake, etc., New York.

DINOBOLUS Hall. Genotype Obolus conradi Hall.
Dinobolus Hall, Notes on some New or Imperfectly Known Forms among the 

Brach., (March) 1871, p. 4; Ibidem, 1872, p. 4; Twenty-third Rep. 
New York State Cab. Nat. Hist., 1873, p. 247. Hall and Whitfield, Pal. 
Ohio, II, 1873, p. 130. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 
pp. 36,46,164; Eleventh Ann. Rep. New York State Geologist, 1894, p. 237.

Obolellina Billings, Canadian Nat. Geol., VI (December) 1871, p. 222; Ibidem, 
VI, 1872, p. 326, figs. 1,2; American Jour. Sci., 3d ser. ; HI, 1872, p. 270.

Conradia Hall (non Adams), Twenty-third Rep. New York State Cab. Nat. Hist.,
1873. p. 250. Davidson and King, Quart. Jonr. Geol. Soc. London, XXX,
1874. p. 159.

Dinobolus canadaensis (Billings). Black River and Trenton (Ord.). 
Obolus cauadensis Billings, Canadian Nat. Geol., Ill, 1858, p. 441, fig. 20-23 (nou

fig. 19 = D. maguificus); Geol. Survey Canada; Rep. Prog, for 1857,1858, p.
189, figs. 20-23 (non fig. 19); Geol. Canada, 1863. p. 142, figs. 75. 

Obolellina canadensis Billings, Canadian Nat. Geol., VI, 1871, p. 222; Ibidem.
1872, p. 326, fig. 15; fig. 6, p. 329. 

Dinobolus canadensis Davidson and King, Quart. Jonr. Geol. Soc. London, XXX,
1874, p. 162,.pi. 19, fig. 7. 

Loc. Pauquette Rapids, etc., Canada.

Dinobolus conradi Hall. Niagara (Sil.).
Obolus conradi Hall, Twentieth Rep. New York State Cab. Nat. Hist., 1868, p.

368, pi. 13, figs. 1, 2. 
Obolus (Trimerella?) conradi Meek and Worthen, Geol. Survey Illinois, III, 1868,

p. 351, pi. 5, fig. 7.
Trimerella conradi Ball, American Jour. Conch., VII, 1871, p. 83. 
Diuoholus conradi Hall, Twenty-third Rep. New York State Cab. Nat. Hist.,

1873. p. 247 (also extracts 1871, 1872). Davidson and King, Quart. Jour. 
Geol. Soc. London, XXX, 1874, p. 160, pi. 18, figs. 1-5. Hall and AVhittield, 
Pal. Ohio, II, 1875, p. 130, pi..7, figs. 3, 4. Hall and Clarke, Pal. New York, 
VIII, Pt. I, 1892, p. 38, pi. 4B, figs. 13-24,

LOG. Port Byron, Illinois; Leclaire, Iowa; Racine and Grafton, Wisconsin; 
Crawford, Ohio; England; Gotland.

Dinobolus magriificus (Billings). Black River-Trenton (Ord.). 
Obolus canadensis Billings (partira), Geol. Surv. Canada, Rep. Prog, for 1857,1858,

p. 189, fig. 19 (lion 20-23); Canadian Nat. Geol., Ill, 1858, p. 441, fig. 19 (uou
figs. 20-23 = D. canadensis).

Obolelliua magnificns Billings, Ibidem, n. ser., VI, 1872, p. 329, fig. 7. 
Dinobolus raagniiicus Davidson and King, Quart. Jour. Geol. Soc. London, XXX,

1874. p. 164, pi. 19, fig. 8. Nicholsou, Pal. Prov. Ontario, 1875, p. 17, fig. 6. 
Loc. Pauquette Rapids, etc., Canada.

Dinobolus(?) parvus Whitfield. Galena (Ord.). 
Dinobolus? parvus Whitfield, Geol. Wisconsin, IV, 1882, p. 347, pi. 27, figs. 

8-10. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 356, 
fig. 27. Whiteaves, Pal. Fdss., Ill, Pt. HI, 1897, p. 166. 

Loc. Whitewater, "Wisconsin; Wykoff, Minnesota; Lake AVinuipeg, Canada.
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DINORTHIS Hall and Olarko. Genotype Orthis pectinella Ernmons.
Dinorthis Hall: and Clarko, Pal. New York, VIII, Pt. I, 1892, pp. 195, 222. Win- 

chell and Sehncbert, Minnesota Geol. Survey, III, 1893, p. 420.
PLesiomys Hall and Clarice, Pal. New York, VIII, Pt. 1,1892, p. 196.
Diuorthis and Phcsiomys Hall and Clarke, Eleventh Ann. Rep. New York State 

Geologist, 1894, pi 266.

Dinorthis deflecta (Conrad.) Trenton (Ord.). 
Strophomena deflecta Conrad, Proc. Acad. Nat Sci. Philadelphia, I, 1843, p.

332. Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859, p. 70. 
Stroph omen a recta Conrad, Proc. Acad. Nat. Sci. Philadelphia, I, 1843, p. 332. 

Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859, p. 70. 
Leptiena deflecta Hall, Pal. New York, I, 1847, p. 113, pi. 31B, fig. 5. 
Lepta;na recta Hall, Ibidem, 1847, p. 113, pi. 31B, fig. 6. 
Streptorhynchns rcctns Miller, American Pal. Foss., 1877, p. 134. 
Streptorhync 1ms dellectnm Miller, N. American Geol. and Pal., 1889, p. 378. 
Plaisiomys deflecta Hall and Clarice, Pal. New York, VIII, Pt. 1,1892, pp. 197, 222,

pi. 5A, figs. 28-34. 
PUesiomys recta Hall and Clarke, Ibidem, 1892, pp. 197,222.
Plicsiomys loricula Hall and Clarko, Ibidem, 1892, pp. 197, 341, pi. 5A, figs. 31-34. 
Orthis (Dinorthis) deflocta Winchell and Schnchert, Minnesota Geol. Survey,

III, 1893, p. 422, pi. 32, figs. 24-30.
LOG. Mineral Point, Beloit, Jauesville, Wisconsin; Dixou, Illinois; Minneapolis, 

St. Paul, etc., Minnesota; McGregor, Iowa; central Tennessee; High- 
bridge, ^Kentucky.

Dinorthis fontinalis (White). Calciferous (Ord.).
Strophomena fontiualis White, Wheeler's Expl. and Survey west 100th Merid.,

IV, 1875, p. 54, pi. 3, fig. 4; Prelim. Rep., p. 10,1874. 
Loc. Fish Spring, House Range, Utah. 
01>8. Related to D. deflecta (Conrad).

Dinorthis iphigenia (Billings). Trenton (Ord.).
Orthis iphigenia Billings, Pal. Fossils, I, 1862, p. 133, pi. 110.
Pliesiomys iphigenia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 222.
Loo. Ottawa, Canada.

Dinorthis meedsi Winchell and Scliucuert. Trenton (Ord.). 
Orthis meedsi Winchell and Schnchert, American Geol., IX, April 1, 1892,

p. 289. 
Orthis minnesotensis Sardeson, Bull. Minnesota' Acad. Nat. Sci., Ill, April 9,

1892, p. 332, pi. 5, figs. 14-17. ' 
Orthis (Dinorthis) meedsi Winchell and Schnchert, Minnesota Geol. Survey,

III, 1893, p. 427, pi. 32, figs. 39-42. 
Loc. Cannon Falls, Kenyon, Preston, etc., Minnesota; Decorah and McGregor,

Iowa; Ne«nah and Oshkosh, AVisconsin.

Dinorthis meedsi germana Wincliell and Sclmcliert. Trenton (Ord.).
Orthis meedsi var. germana Winchell and Schuchert, American Geol., IX, 1892, 

p. 290.
Orthis (D.) meedsi var. germana Winchell and Schnchert, Minnesota Geol. Sur 

vey, III, 1893, p. 428, pi. 32, figs. 43-45.
Loc. Cannon Falls, Kenyon, and Fountain, Minnesota.

Dinorthis pectinella (Eniinons). Trenton (Ord.).
Orthis pectinella Einmons, Geol. New York; Rep. Second Dist., 1842, p. 394, iig.

2 Hall, Pal. New York, I, 1847, p. 123, pi. 32, fig. 10. Billings0, Canadian
Nat. Geol., I, 1856, p. 205, fig. 5  Rogers, .Geol: Pennsylvania, II, Pt. II,
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Dinorthis pectiuella (Emraons) Continued.
1858, p. 81.8, fig. 602. Billings, Geol. Canada, 1863, p. J65, fig. 147. Hall, 
Second Auu Rep. New,York State Geol., 1883, pi. 34, tigs. 39, 40. 

Ortliis pectiuella Arar. semiovalis Hall, Pal. New York, I, 1847, p. 124, pi. 32, fig.
II. Miller, N. American Geol. Pal., 1889, p. 359. 

Ortbis charlotta', N. H. Wincbell, Eighth Rep. Geol. Nat. Hist. Survey Minnesota,
1880, p. 67. 

Dinorthis pectinella Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 195, 222,
228, pi. 5, figs. 27-33 

Orthis (Dinortbis) pectinella Wincliell and Sclnichert, Minnesota Geol. Survey,
III, 1893, p. 424, pi. 32, figs. 31-34,  Whiteaves, Pal. Foss., Ill, Pt. III. 1897, 
p. 175.

LOG. Middleville, Trenton Falls, etc.. New York; Pennsylvania; Mercer County, 
Kentucky; Ontario, Canada; Decorab, Iowa; St. Paul, Minneapolis, and 
Cannon Falls, Minnesota; Lake Winnipeg, Canada.

Dinorthis pectinella sweeneyi N. H. Wincbell. Trenton (Orel.). 
Ortbis sweoneyi N. H. Wincbell, Ninth Rep. Geol. Nat. Hist. Survey Minnesota,

1881, p. 117. 
Dinortbis sweeneyi Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 196,

222, 228, pi. 5, figs. 34-36. 
Ortbis (Dinortbis) pectinella, var. sweeneyi Wincliell and Scbucbert, Minnesota

Geol. Survey, III, 1893. p. 426, pi. 32, figs. 35-38. 
LOG. St. Paul, Cannon Falls, etc., Minnesota; Decorab and McGregor, Iowa.

Linorthis platys (Billings). °Chazy (Ord.). 
Orthis platys Billings, Canadian Nat. Geol., IV, 1859, p. 438, fig. !.">; Geol.

Canada, 1863, p. 129, fig. 54. Hall and Clarke, Pal. New York. VIII, Pt. I,
1892, p. 218. 

LOG. Island of Montreal, Canada.

Dinorthis porcata (McCoy). Trenton and Lorraine (Ord.).
Orthis porcata McCoy, Silurian Foss. of Ireland, 1846. p. 32, pi. 3, fig. 14. Bil 

lings, Pal. Fossils, 1,186.', p. 135, fig. Ill; Geol. Canada, 1863, p. 312, fig. 319.
Ortbis anticostiensis Sbaler, Fossil Brachiop.oda of the Ohio Valley, 1887, p. 19, 

pi. 6.
Plfesiorays porcata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 197, 222, 

pi. 5A, figs. 20,21.
LOG. Ireland; Ottawa, Canada; Anticosti.

Dinorthis proavita Wincbell and Scbucbert. Lorraine (Ord.).
Ortbis proavita Wincbell and Sclnichert, American Geol., IX, April 1,1892, p. 290. 
Ortbis petrai Sardcson, Bull. Minnesota Acad. Nat. Sci., Ill, April 9, 1892, p. 332,

pi. 5, figs. 18-21. 
Ortlvu (Dinortbis) proavita Wincbell and Scbuchert, Minnesota Geol. Surve3T ,

III, 1893, p. 431, pi. 32, figs. 51-57. ? Whiteaves, Pal. Foss., Ill, Pt. III.
1897, p. 176. 

LOG. Spring Valley, Minnesota; Wilmiugton, Illinois; Lake Winnipeg, Canada.

Dinorthis retrorsa (Salter). Trenton and Lorraine (Ord.). 
Ortbis retrorsa Salter, Mem. Geol. Survey Great Britain, II, 1858, p. 373, pi. 27,

figs. 3, 4. Billings, Pal. Fossils, I, 1862, p. 136, figs. 112, 113. Meek, Pal.
Ohio, I, 1873, p. 92, pi. 11, fig. 7. Miller, Cincinnati Quart. Jour. Sci., II,
1875, p. 3.7. 

Ortbis carleyi Hall, Thirteenth Rep. New York Sta,te Cab. Nat. Hist., 1860, p. 120,
fig. in text; Second Ann. Rep. New York State Geol., 1883, pi. 34, figs. 28, 29. 

Orthiifkeunicotti McChesney, New Pal. Fossils, 1861, p. 78.
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Dinorthis retrorsa (Salter) Continued.
Plajsiomys rotrorsa Hail and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 197,

222, pi. 5A, figs. 14-lfi. 
Loc. England; Oxford, etc., Ohio; Ottawa, Canada.

Dinorthis subquadrata (Hall). Lorraine {Ord.).
Orthis subqnadrata Hall, Pal. New York, I, 1847, p. 12G, pi. 32A, fig. 1; Geol. 

Wisconsin, I, 1862, p. 54, ligs. 1, 2. Meek, Pal. Ohio, I, 1873, p. 94, pi. 9, 
fig. 2. Miller, Cincinnati Quart. Jonr. Sci., II, 1875, p. 38. White, Second 
Ann. Rep. Indiana Bureau of Statistics and Geol., 1880, p. 484, pi. 1, figs. 
3-5; Tenth Rep. State Geol. Indiana, 1881, p. 116, pi. 1, figs. 3-5. Staler, 
Foss. Bracliiopoda of the Ohio Aralley, 1887, p. 22, pi. 7. Keyes, Geol. Sur 
vey Missouri, V, 1895, p. 60.

? Orthis snbqnadrata Billings, Geol. Canada, 1863, p. 165, fig. 146.
Phusiomys subqnadrata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 

194, 196, 222, pi. 5A, figs. 17-19.  
Orthis (Dinorthis) snbquaclrata Wiuchell and Schnchert, Minnesota Geol. Sur 

vey, III, 1893, p. 428, pi. 32, Jigs, 46-50. Whiteavcs, Pal. FOBS., Ill, Pt. Ill, 

1897, p. 176.
Loc. Ohio'Valley; Spring Valley, Minnesota; Wilraington, Illinois; Warren and 

Jefferson counties, Missouri; Lattners, Iowa; Iron Ridge, Wisconsin; Lake 
Winnipeg, Canada; Anticosti.

Discina of authors (non Lainarck-) = Orbiculoidea.
Discina acadica Hartt=Parmophorella acadica, a gastropod.
Discina alleghania Hall = Orbiculoidea alleghania.
Discina ampla Hall = Orbiculoidea ampla.
Discina capax White   Orbiculoidea capax.
Discina capuliforrais McCliesTiey= Orbiculoidea capuliformis.
Discina circe Billings = Orbiculoidea lamellosa.
Discina clara Spencer = Schizotreta tenuilainellata.
Discina concordensis Sardeson = Schizotreta pelopea.
Discina connata Walcott=Linguiorliscina connata.
Discina conradi Hall=Orbiculoidea conradi.
Discina convexa Sl.mmard=Orbiculoidea convexa.
Discina discus Hall=Orbicnloidea discus.
Discina doria Hall=Orbiculoidea doria.
Discina elinira Hall=Orbiculoidea elmira.
Discina forbesi Ni;-liolson = Schizotreta tenuilainellata.
Discina gallaheri Winchell=Orbicnloidea gallaheri.
Discina grandis Vamixem=B,03inerella grandis.
Discina grandis Hall=Orbiculoidea ampla.
Discina hurnilis Hall=Orbiculoiclea humilis.

?Discina inutilis Hall. Upper Cambrian.
Discina inntilis Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p.

130, pi. 6, fig. 11; Trans. Albany Institute, A7,1867, p. 108. 
Loc. Ma/omanie, Wisconsin. 
Ols. Undeterminable.

Discina illinoisensis Miller and Gurley Orbiculoidea illiuoisensis. 
Discina jerveusis Barret=Orbiculoideajervisensis.
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Discina keokuk Gurley=Orbiculoidea keokuk.
Discina lodensis Hall=Orbiculoidea lodiensis.
Discina magnifica Herrick=Orbiculoidea magnifica.
Discina manhattensis Meek and Hayden=Orbiculoidea manliattanensis.
Discina marginalis Whitfield=Orbiculoidea marginalis.
Discina media Hall=Orbiculoidea lodiensis media.
Discina meekana Whitfield=Orbiculoidea missouriensis.
Discina microscopica Sbumard^Acrotreta microscopica.
Discina miuuta Hall=Orbiculoidea minuta.
Discina missourieusis Shumard=Orbiculoidea missouriensis.
Discina nmnda Miller and Gurley=Orbiculoidea niunda.
Discina neglecta Hall=Orbiculoidea neglecta.
Discina newberryi Hall=Lingulodiscina newberryi.
Discina nitida Meek and Worthen=Orbiculoidea missouriensis.
Discina nitida=Orbiculoidea nitida.
Disciua patellaris Winchell=Orbiculoidea patellaris.
Discina pelopea Billings=Schizotreta pelopea.
Discina(?) pileolus Whiteaves. 1 Lower Cretaceous.

Discina pileolns Whiteaves, Cont. Canadian Pal., 1,1889, p. 159, pi. 21, fig. 3. 
Loc. Rink Rapids on Lewis River, British America.
01)8. "Professor Hyatt thinks that the fossils from tins' locality are Jurassic'1' 

(Stanton).

Discina pleurites Meek=Lmgulodiscina pleurites. 
Discina randalli Hall=Orbiculoidea randalli. 
Discina saffordi Winch ell=Orbiculoidea saffordi. 
Discina sampsoni Miller=Orbiculoidea sampsoni.

Discina(?) semipolita Whiteaves. - Cretaceous.
Discina semipolita Whiteaves, Mesozoic Fossils, I, Geol. Survey Canada, 1884,

p. 252, pi. 33, fig. 9. 
Loc. Queen Charlotte Island.

Discina seneca Hall=0rbiculoidea sencca.
Discina solitaria Bingueberg=Schizotreta teuuilamellata.

?Discina sublamellosa Ulrich. Lorraine (Ord.).
Disciua sublamellosa Ulrich, Jour. Cincinnati, Soc. Nat. Hist., 1,1878, p. 97, pi. 4,

fig. 11. Miller, N. American Geoi. Pal., 1889, p. 344. 
Loc. Coviugton, Kentucky. 
01)s. Probably not a hrachiopod.

Discina subtrigonalis McChesney==Orbiculoidea subtrigonalis. 
Discina tenuilamellata var. subplana Hali=Orbiculoidea subplana. 
Discina tenuilineata Meek and Hayden=Orbiculoidea tenuilineata. 
Discina tenuistriata Ulrich=Orbiculoidea tenuistriata. 
Discina trigonalis McChesney=Orbiculoidea subtrigoualis. 
Discina truncata Hall=Schizobolus concentricus. 
Discina truncata Bminons=Orbiculoidea lamellosa. 
Disciua tullia Hall=Orbiculoidea tnllia. 
Discina utahensis Meek=Orbiculoidea utahensis.
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Discina(?) vancouverensis Whiteaves. Cretaceous. 
Discina vancouverensis Whiteaves, Mesozoic Fossils, I, Geol. Survey Canada,

1879, p. 177, pi. 20, fig. 6. 
LOG. Admiralty Island.

Discina vanuxeini Hall=Orbiculoidea vanuxemi. 
Discina varsoviensis Worthen=Orbiculoidea varsaviensis. 
Discinella Hall=Opercuhnn of Pteropocl.
DISCINISCA Dall. Genotype Discina lamellosa Broderip. 

Discinisca Dall, Bull. Mus. Comp. Zoology, III. 1871, p. 37.
Discinisca lugubris (Conrad). Miocene and Pliocene.

Capulus lugubris Conrad, Jour. Acacl. Nat. Sci. Philadelphia, VII, 1834, p. 143. 
Orbicula lugubris Conrad, Fossils Medial Tertiary For. U. S., 1845, p. 75, pi. 43,

fig, 2. Tuoiuey and Holmes, Foss. South Carolina, 1855, p. 17, pi. 5, fig. 1. 
Dall, Repnblication of Conrad's Foss. Medial Tert. For. U. S., 1893, p. 101,
pi. 43, fig. 2. 

Discina lugubris, Whitfield, Mon. U. S. Geol. Survey, XXIV, 1894, p. 23, pi. 1, figs.
1-3. 

Loc. St. Marys County, Maryland; Petersburg, Virginia: Peedee River, South
Carolina; Atlantic City, Shiloh, and Bridgetou, New Jersey. 

Ols. Referred to Discinisca on authority of Dr. W. II. Dall.

Discinisca multilineata (Conrad). Miocene.
Orbicula multilineata Conrad, Fossils Medial Tertiary For. U. S., 1845, p. 75, pi. 

43, fig. 3. Tuomey and Holmes, Foss. South Carolina, 1855, p. 18, pi. 5, fig. 2.  
Dall, Republication of Conrad's Foss. Medial.Tert. For. U. S., 1893, p. 101, pi. 
43, fig. 3.

Loc. City Point, Virginia; Pedce River, South Carolina.
Ols. Probably a less worn variety of D. lugubris (Dall).

DISCINOPSIS Matthew. Genotype Acrqtreta? gulielmi Matthew.
Disciuopsis (MatthewMS.) Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 

105, 167; Eleventh Ann. Rep. New York State Geologist, 1894, p. 250.

Discinopsis gulielmi Matthew. Middle Cambrian.
Acrotreta? gulielmi Matthew, Trans. Royal Soc. Canada, 1886, p. 37, pi. 5, fig. 14. 
Discinopsis gnlielmi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 105,

pi. 3, figs. 20-24. . 
LOG. Portland, New Brunswick.

EATONIA Hall. Genotype Atrypa pecnliaris Conrad.
Eatonia Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 90; Twelfth 

Rep. Ibidem, 1859, p. 35; Pal. New York, III, 1859, p. 432. Billings, Proc. 
Portland Soc. Nat. Hist., 1863, p. 111. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, p. 205; Thirteenth Anii. Rep. New York State Geologist, 
1895, p. 829.

Eatonia coulteri Miller and Gurley. Oriskany (Dev.).
Eatonia coulteri Miller and Gurley, Bull. Illinois State Mus. Nat. Hist., 3, 1893,

p. 72, pi. 7, figs. 8-11. 
Loc. Jackson County, Illinois.

Eatonia eminens Hall. Lower Helderberg (Dev.).
Eatonia eminens Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 92;  

Pal. New York, III, 1859, p. 242, pi. 37, fig. 2. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1893, p. 206.

Loc. Decatur County, Tennessee.
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Eatonia medialis (Vannxem). Lower Helderberg (Dev.).
Atrypa medial is Vanuxeni, Geol. New York; Rep. Third Dist., 1842, p. 120, fig. 4. 
Eatonia medialis Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p. 90,

figs. 1-7; Pal. New York, III, 1859, p. 241, pi. 37, fig. 1. Billings, Proc.
Portland Soc. Nat. Hist., 1863, p. Ill, pi. 3, fig. 7. Hall-and Clarke, Pal. New
York, VIII, Pt. II, 1893, p. 206, pi. 61, figs. 29-35. 

Loc. Schoharie, Carlisle, Catskill, etc., New York; Square Lake, Maine.

Eatonia peculiaris (Conrad). Lower Helderberg aud Oriskany (Dev.).
Atrypa peculiaris Conrad, Fifth Ann. Rep. Geol. Survey New York, 1841, p. 56.  

Vannxem, Geol. New York; Rep. Third Dist., 1842, p. 123, fig. 3. Hall, 
Ibidem, Rep. Fourth Dist, 1843, p. 148, fig. 3. Rogers, Geol. Pennsylvania, 
II, Pt. II, 1858, p. 825, fig. 640.

Atrypa?,.nnstella Castelnau, Essai Syst. Sil. 1'Ame'riqne Septentriouale, 1843, p. 
39, pi. 14, fig. 3.

Eatonia pecnliaris Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859, p. 
37, figs. 1-7; Pal. New York, III, 1859, p. 244, pi. 38, figs. 21-26; pi. 51, fig. 
2; p. 436, pi. 101, fig. 2; pi. 101A, fig. 1; Fifteenth Rep. New York State 
Cab. Nat. Hist., 1862, pi. 11. Billings, Geol. Canada, 1863, p. 957, fig. 450.  
Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 395, pi. 8, fig. 2.  
Billings, Pal. Fossils, II, 1874, p. 40, pi. 3A, fig. 2. Hall and Clarke, Pal. 
New York, VIII, Pt. II, 1893, p. 206, pi. 61, figs. 17-26.

Eatouia peculiaris? Keyes, Geol. Survey Missouri, V, 1895, p. 104.
Loc. Schoharie, etc., New.York; Pennsylvania; Cumberland, Maryland; Jack 

son and Perry counties, Missouri; Gaspe".

Eatonia pumila Hall. . Oriskany (Dev.).
Eatonia pumila Hall, Pal. New York, III, 1859, p. 43T, pi. 101, fig. 1. Hall and

Clarke, Pal. New York, VIII, Pt. II, 1893, p. 206. 
Loc. Albany County, New York.

Eatonia singularis (Vannxem). Lower Helderberg (Dev.). 
Atrypa singularis Vauuxera, Geol. New York; Rep. Third Dist., 1842, p. 120, fig 3. 
Eatonia singularis Hall, Pal. New York, III, 1859, p. 242, pi. 38, figs. 14-20. 

Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 206, pi. 61, figs. 13-16. 
Loc. Schoharie, etc., New York.

Eatonia sinuata Hall, Oriskauy (Dev.).
Eatouia sinuata Hall, Tenth Rep. New York State Gab. Nat. Hist., 1857, p. 91 |  

Pal. New York, III, 1859, p. 438, pi. 101A, figs. 3-6. Hall and Clarke, Ibidem, 
VIII, Pfc. II, 1893, p. 206, pi. 61, figs. 36-38.

Loc. Cumberland, Maryland.

Eatonia(?) variabilis Whiteaves. Hamilton (Dev.).
Eatonia variabilis Whiteaves, Cont. to Canadian Pal., I, 1891, p. 233, pi. 29,

figs. 6-9. 
Loc. Hay River, Canada.

Eatonia whitfieldi Hall. Oriskany (Dev.).
Eatonia whitfieldi Hall, Pal. New York, III, 1859, p. 437, pi. 101A, fig. 2. Hall

and Clarke, Ibidem, VIII, Pt. II, 1893, p. 206, pi. 61, figs. 27, 28. 
Loc. Cumberland, Maryland.

EICHWALDIA Billings. Genotype Eichwaldia subtrigonalis Billings.
Eichwaldia Billings, Geol. Survey Canada; Rep. Progress for 1857,1858, p. 190;  

Canadian Nat. Geol., Ill, 1858, p. 442.

Eichwaldia of other authors=Dictyonella.
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Eichwaldia subtrigonalis Billings. Trenton (Orel.).
Eichwaldia subtrigonalis Billings, Geol. Survey Canada; Rep. Progress for 1857, 

1858, p. 192, fig. 24; Canadian Nat. Geol., Ill, 1858, p. 443, fig. 24; Geol. 
Canada, 1863, p. 142, fig. 76. Hall arid Clarke, Pal. New York, VIII, Pt. II, 
1893, p. 310, figs. 241, 242; pi. 83, figs. 1-4.

Loc. Panquette Rapids, Canada.

ELKANIA Ford. Genotype Obolella desiderata Billings.
Billiugsia Ford (uou de Ko°ninck, 1876), American Jour. Sci., 3d eer., XXXI, 1885,

p. 466. 
Elkania Ford, American Jour. Sci., 3d ser., XXXII, 188(3, p. 325. Hall and Clarke,

Pal. New York, VIII, Pt. I, 1892, pp. 75, 165; Eleventh Ann. Rep. New
York State Geologist, 1894, p. 241.

Elkania ambigua (Wakott). Pogouip (biife of Ord.). 
Obolella? auibigua Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 67, pi. 1, fig. 2. 
Elkania ambigua Hall and Clarko, Pal. Now York, VIII, Pt. I, 1892, p. 78. 
Loc. Eureka district, Nevada.

Elkania desiderata (Billings). Upper Cambrian.
Obolella desiderata Billings, Pal. Fossils, I, 1862, p. 69, Jig. 62 on p. 68. 

  Obolella? desiderata Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 111. . 
Billingsia desiderata Ford, American Jour. Sci., 3d ser., XXXI, 1886, p. 466,

figs. 1, 2. 
Elkania desiderata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 77, pi.

3, figs. 15-19. 
Loc. Point Levis, Canada.

ENTELETES Fischer de Waldheim. Genotype Orthis lamarcki JFisch.
Enteletes Fischer de Waldheiui, Oryct. Gouv. Moscou, 1830, p. 193, tab. 26, figs.

6, 7. Waagen, Palieontologica Indica, Ser. XIII, I, 1884, p. 550. Hall and
" Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 185, 214; Eleventh Ann. Rep.

New York State Geologist, 1894, p. 272.
Syntrielasma Meek and Wortheu, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 

277; Geol. Survey Illinois, II, 1866, p. 321, fig. 36.

Enteletes andii (d'Orbigiiy). Upper Carboniferous. 
Terebratula audii d'Orbigny, Voyage dans 1'Auierique M<5ridiouale, Pal., 1842,

p. 45, pi. 3, figs. 14,15. 
J 0rthia andii Salter, Quart. Jour. Geol. Soc. London, XVII, 1861, p. 64, pi. 4,

fig. 3.
Syutrielasma andii Derby, Bull. Cornell Univ., I, 1874, p. 62. 
Rhyiichonella audii Gabb, Jour. Acad. Nat. Sci. Philadelphia, 2d ser., VIII, 1881,

p. 302.
Enteletes andii Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 217. 

  Loc. Yarbichauibi and Lake Titicaca, Bolivia; Santa Crux.

Enteletes gaudryi (d'Orbigny). Upper Carboniferous. 
Terebratula gaudryi d'Orbigny, Voyage dans l'Aui6riquo Mdri.diouale, Pal.,

1842, p. 45.
Terebratula autissieusis d'Orbigny, Ibidem, 1842, pi. 3, fig. 16 (nou pi. 2). 
Syntrielasma gaudryi Derby, Bull. Cornell Univ., I, 1874, p. 62. 
Enteletes gandryi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 217. 
Loc. Yarbichambi, Bolivia.

Enteletes hemiplicata Hall. . Upper Carboniferous.
Spirifer hemiplicata Hall, Stausbury's Exped. Great Salt Lake, 1852, p. 409, pi. 

i, fig- 3.
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Enteletes hemiplicata Hall Continued.
Rhynchonella angulata Geinitz (non Linn<5), Carbon u. Dyas Nebraska, 1866, p. 

37, pi. 3, figs. 1-4.
Syntrielasma hemiplicata Meek anil Wortlicn, Geol. .Survey Illinois, II, 1866, p. 

323, fig. 36; p. 324, fig. 37. Meek, Final Eep. U. S. Geol. Survey Nebraska, 
1872, p. 177, pi. 6, fig. 1; pi. 8, fig. 12. Meek nud Wortheu, Geol. Survey Illi 
nois, V, 1873, p. 571, pi. 26, fig. 20. Kayser, Richthofens China, IV, 1883, 
p. 179, pi. 24, figs. 2, 3. White, Thirteenth Rep. State Geol. Indiana, 1884, 
p. 131, ,pl. 26, figs. 15-18. Keyes, Geol. Survey Missouri, V, p. 76, pi. 39, fig! 8.

Camerophoria gifibrdi Worlhen, Bull. Illinois State Mus., 1, 1882, p. 39; Geol. 
Survey Illinois, VII, 1883, p. 318, figs. a-c.

Enteletes hemiplicata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.215, 
226, pi. 7A', figs. 44-52.

Loc. We%ton, Platte County, Missouri; Vandalia anil Alta, Illinois; Steuuett, 
Iowa; Kansas City, Missouri; Nebraska City, Nebraska; Lo Ping, China.

EUMETRIA Hall.
Genotype Retzia verneiiiliana Hall=Terebratula inarcyi Shuuiard.

Eumetria Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 59.  
Waagen, Palteontologica Indica, Ser. XIII, 1,1883, p. 487. Hall and Clarke, 

. Pal." New York, VIII, Pt. II, 1893, p. 115, figs. 104, 105; Thirteenth Ann. 
Rep. New York State Geol., 1895, p. 795.

Eumetria(?) altirostris (White). Kinder-hook (L. Garb.).
Retzia (Acambona?) altirostris White, Proc. Boston Soc. Nat. Hist., IX, 1862,

p. 28. 
Loc. Burlington, Iowa.

Eumetria marcyi (Shuinard). St. Louis and Kaskaskia (L. Garb.). 
Terebrutula serpentina? Owen (non de Koninck), Geol. Survey Wisconsin,

Iowa, Minnesota, 1852, pi. 3A, fig. 13 (see specimens in U. S. Nat. Mus., Cat.
Invert. Foss., 17955). 

Terebratula niarcyi Shumard, Marcy;s Rep. U. S. Expl. Red River of Louisiana,
1854, p. 177, pi. 1, fig. 4. 

Retzia verneuiliana Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 657, pi. 23, fig.
1; Trans. Albany Institute, IV, 1858, p. 9.

Retzia vera Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 704, pi. 27, fig. 3. 
Eumetria vera Hall, Sixteenth Kep. New York State Cab. Nat. Hist., 1863, p.

5r>, figs. 1-3, and p. 59.
Eumetria vernouiliana Hall, Ibidem, 1863, p. 55, fig. 2. Whitfield, Bull. Amer 

ican Mus. Nat. Hist., 1882, p. 50, pi. 6, figs. 28-30. Hall, Twelfth Rep. State 
Geol. Indiana, 1883, p. 335, pi. 29, figs. 28-30.

Retzia railialis Walcott (11011 Phillips), Mou. U. S. Geol. Survey, VIII, 1884, p. 
220, pi. 7, figs.5, 5a(5b?).

Retzia marcyi Miller, N. American Geol. Pal., 1889, p. 366.
Eumetria verneuiliaua and Arera Hall and Clarke, Pal. New York, VIII, Pt. II, 

1893, p. 117, figs. 104, 105, pi. 50, figs. 13-26, 34, 37; pi. 83, figs. 26, 27.
Loc. Washington and Crawford counties, Arkansas; Floyd County and else 

where in Indiana; Alton, Illinois; Greene County, Missouri; Iowa; Cum 
berland Mountain, Tennessee.

06s. Hall and Clarke (1893), in treating of the American species of Eumetria (E. 
vera and var. costata, and E. verneuiliana), say they "are, perhaps, all repre 
sentatives of the same species." The writer regards them as one species, 
varying in different localities in size and number of striations. Owen was 
the first to observe this form and identified it provisionally with T. serpen 
tina de Koniuck. Shnmard, however, believed it to .be distinct from that 
species, and gave the name T. marcyi four years prior to that of Hall.
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Eumetria marcyi costata Hall. Kaskaskia (L. Garb.).
Retzia vera var. costata Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 704, pi. 27,

fig. 3. 
Eurnetria vera var. costata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895,

pi. 51, figs. 27-33. ' - 
Loc. Chester, Illinois; Critteudeu County, Kentucky.

Euinetria vera Hall = E. marcyi:
Eumetria verneuiliana Hall = E. inarcyi.
Eumetria woosteri (White). Clipper Carboniferous.

Retzia woosteri White, Bull. U. S. Geol. Survey Terr., V, 1879, p. 215; Twelfth
Aim. Rep. U. S. Geol. Survey Terr., 1883, p. 134, pi. 34, fig. 8. 

Loc. Near Greeley, Colorado. 
Obs. Closely related with E. inarcyi of the Lower Carboniferous.

EUNELLA Hall and Clarke. Genotype Terebratula sallivanti Hall. 
Euuella Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 290; Thirteenth 

Ann. Rep. New York State Geol., 1895, p. 861.
Eunella harmonia Hall. Corniferous (Dev.). 

Terebratula hanuouia Hall, Pal. New York, IV, 1867, p. 388, pi. 60, figs. 11-16. 
Nettelroth, Kentucky Fossil Shells. Mem. Kentucky Geol. Survey, 1889, p.
154, pi. 17, figs. 1-4. 

Euuella harmonia Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 290, pi.
80, figs. 33-35. 

Loc. Falls of Ohio; Ontario, Canada.

Eunella lincklseni Hall. Marcellus and Hamilton (Dev.).
Terebratula lincklteui Hall, Thirteenth Rep. Now York State Cab. Nat. Hist.,

1860. p. 88; Pal. New York, IV, 1867, corrigenda. Nettelroth, Kentucky 
Fossil Shells, Meiu. Kentucky Geol. Survey, 1889, p. 155, pi. 17, figs. 22-24. 

Cryptonella liucklieni Hall, Fourteenth Rep. New York State Cab. Nat. Hist.,
1861. p. 101; Sixteenth Rop. Ibidem, 1863, p. 44.

Cryptonella? liucklieni Hall, Pal. New York, IV, 1867, p. 397, pi. 60, figs. 49-65. 
Terebratula liucklieni var. Hall, Ibidem, 1867, p. 418, pi. 60, figs. 32-37. 
Euuella linckheni Hall aud Clarke, Pal. New York, VIII, Pt. II, 1893, p. 290,

pi. 80, figs. 28-32. 
Loc. Clarke County, Indiana; Hamilton and Canandaigua Lake, New York;

Thunder Bay, Michigan.

Eunella simulator Hall. " Hamilton (Dev.). 
Terebratula simulator Hall, Pal. New York, IV, 1867, p. 391, pi. 60, figs. 69, 70. 
Eunella simulator Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 290,

pi. 80, fig. 27. 
Loc. Thedford, Ontario.

Eunella sullivanti Hall. Corniferous (Dev.). 
Terebratula sullivanti Hall, Pah New York, IV, 1867, p. 387, pi. 60, figs. 5-10,

68. Whiteaves, Cout. Canadian Pal., I, 1892, p. 291, pi. 37, figs. 9, 10. 
Eunella sullivanti Hall and Clarke, Pal. N>w York, VIII, Pt. II, 1893, p. 290, fig.

210, pi. 80, figs. 23-26. 
Loc. Columbus and Sandusky, Ohio; nearCayuga, Ontario, and Lakes Manitoba,

and Winnipegosis, Canada.

GLASSIA Dav.idsou.. Genotype Atrypa obovata Sowerby.
Glassia Davidson, Geol. Mag., u. ser., VIII, 1881, p. 11; Sup. British Devonian

and Silurian Brach., Pal. Soc., 1882, p. 38. Hall and Clarke, Pal. New York,
VIII, Pt. II, 1893, p. 152, figs. 142-145; Thirteenth Ann. Rep. New York
State Geologist, 1895, p. 811.
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Glassia romingeri Hall and Clarke. Trenton (Ord.). 
Glassia romiugeri Hall aud Clarke, Pal. New York, VIII, Pt. II, 1893, p. 153, pi.

83, figs. 32-35. 
LOG. Drift near Aim Arbor, Michigan.

Glassia schucherti Ulrick=Gatazyga headi.
GLOSSINA Pliillips. Genotype Liugula atteimata Sowerby.

Glossina Phillips, Mem. Geol. Survey Great Britain, II, Pt. II, 1848, p. 370. Dall, 
Bull. U. S. Nat. Mus., 8. 1877, p. 29. Hall and Clarke, Pal. New York, VIII, 
Pt. 1,1892, pp. 15,164; Eleventh Ann. Rep. New York State Geologist, 1894, 
p. 230.

Glossina acuiniriata Hall and Clarke=LingTilepis actiminata.
Glossina crassa (Hall). Trenton (Ord.).

Lingula crassa Hall, Pal. New York, I, 1847, p. 98, pi. 30, fig. 8. 
LOG. Middleville and Lake Champlain, New York.

Glossina cyane (Billings). Calciferous (Ord.). 
Lingula cyane Billings, Pal. Fossils, I, 1865, p. 216, fig. 200. 
LOG. Near Portland Creek, Newfoundland.

Glossina deflecta Wiuchell aud Schuchert. Trenton and Lorraine (Orel.). 
Lingula (Glossina) deflecta Winchell and Schucherfc, American Geol., IX, 1892,

p. 284; Minnesota Geol. Survey, III. 1893, p. 348, pi. 29, lags. 15-18. 
Loc. Near Fountain and Spring Valley, Minnesota.

Glossina dubia (d'Orbiguy). Ordovician. 
Lingula dubia d'Orbigny, Voyage dans l'Am6rique M6ridionale, 1842, p. 29, pi.

2, fig. 7. 
Loc. Tacopaya, Bolivia.

Glossina flabellula Hall and Clarke. Waverly (L. Garb.). 
Lingula (Glossiua) flabellula Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

pp. 15, 172, pi. 1, figs. 33, 31. 
Loc. Sciotoville, Ohio.

Glossina hurlbuti N. H. Wincnell. Trenton (Ord.). 
Lingula hurlbuti N. H. Wiuchell, Eighth Ann. Rep. Geol. Nat. Hist., Survey

Minnesota, 1880, p. 62. 
Liugula (Glossina) hurlbuti Winchell arid Schuchert, Minnesota Geol. Survey,

III, 1893, p. 347, pi. 29, tigs. 13,14. ' 
Loc. Mantorville and near Spring Valley, Minnesota.

Glossina leana (Hall). Hamilton (Dev.).
Lingula leaua Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p.

20; Pal. New York, IV, 1867, p. 9, pi. 2, fig. 12. Walcott, Mon. U. S. Geol.
Survey, VIII, 1884, p. 106, pi. 13, fig. 2. 

Loc. Bristol, New York; Lone Mountain, Nevada.

Glossina nebraskaensis (Meek). Upper Carboniferous. 
Lingula scoticavar. nebraskeusis Meek, Final Rep. U. S. Geol. Survey Nebraska,

1872, p. 158, pi. 8, fig. 3.
Lingula nebraskeusis Miller, N. American Geol. Pal., 1889, p. 350. 
Loc. Nebraska City, Nebraska.

Glossina perovata (Hall). Clinton (Sil.).
Lingula perovata Hal], Pal. New York, II, 1852, p. 55, pi. 20, fig. 3. 
Loc. Rochester, New York.



INDEX AND BIBLIOGRAPHY. 225 

Glossina sedaliaensis (Miller). Ohouteau (L. Garb.).
Lingula sedaliensis Miller, Eighteenth Ann. Rep. Geol. Survey Indiana, 1894,

p. 308, pi. 9, fig. 2. 
LOG. Sedalia, Missouri. 
06s. This species is probably the same as G. w.averlyensis.

Glossina spatiosa (Hall). Lower Helderberg (Dev.). 
Liugula spatiosa Hall, Pal. New York, III, 1859, p. 158, pi. 9, fig. 10. 
J..oc. Near Hudson, New York.

Glossina trentonensis (Conrad). Trenton and TJtiua (Ord.).
Liugula treutoneiisis Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842,

p. 266, pi. 15, fig. 11. Vanuxem, Geol. New York; Eep. Third Dist., 1842,
p/'J8. 

Lingnla attenuata? Hall (uou Sowerby), Pal. New York, I, 1847, p. 94, pi. 30,
fig.].

Lingula daphne Billings, Pal. Fossils, I, 1862, p. 50. 
?Lingula attouuata A. Ulrich, N. Yahrb. f. Mineral, Beilagebaud, VIII, 1892, p. 7,

pi. 1, fig. 3.
LOG. Glens Falls, Trenton Falls, Middleville, Now York; Wisconsin; Montreal 

and Ottawa, Canada; ?near Vacas, Bolivia.

Glossina triangulata (Nettelrotb). Hamilton (Dev.).
Liugula triangulata Nettelroth, Kentucky Fossil Shells, Mciu. Kentucky Geol.

Survey, 1889, p. 34, pi. 26, fig. 1. 
LOG. Falls of Ohio.

Glossina waverlyensis (Herrick). Waverly (L. Garb.).
Lingula scotica?? Meek, Pal. Ohio, II, 1875, p. 276, pi. 14, fig. 9.
Lingula waverlyensis Herrick, Bull. Denison Univ., IV, 1888, pp. 12,18, pi. 3, fig.

1. Hall and Clarke. P;il. New York, VIII, Pt. I, 1892, p. 9, pi. 4K, fig. 7. 
Lingula (scotica var.) waverlyensis Herrick, Geol. Ohio, VII, 1895, pi. 22, fig. 1. 
LOG. Berea and Newark. Ohio; Oil City, Pennsylvania. 
01)8. See G. sedaliaeusis (Miller).

Goniocoelia Hall=Pentagoiiia.
Gouioccelia uniangulata Hall = Peutagonia nuisulcata.
Gotlandia Dall=Triinerella.
Gypidia Dalinau=Concliidinm.
Gypidia ungniformis Ulrich=Conobidiuni uuguiformis.
GYPIDULA Hall. Genotype Pentamerns occideutalis Hall.

Gypidula Hall, Twmtioth Eep. New York State Cab. Nat. Hist., 1867, p. 163;  
Pal. New York, IV, 1867, pp. 373, 380. Walcott, Mou. U. S. Geol. Survey, VIII, 
1884, p. 161.

Sieberella CEhlert, Fischer's Manuel de Couchyliologie, 1887, p. 1311.
Gypidula and Sioberella Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 

245; Thirteenth Ann. Eep. New York State Geol., 1895, pp. 845,846.

Gypidula comis (Owen). Middle Devonian.
Atrypa comis Owen, Geol. Eep. Wisconsin, Iowa, Minnesota, 1852, p. 583, pi. 3A, 

fig. 4 (see specimens in U. S. Nat. Mus., Cat. Invert. FOBS., 17928).
Peutamerus (n. sp. ?) Owen, Ibidem, 1852, pi. 3A, fig. 11 (Ibidem, Cat., 17929).
Peutamerus occideutalis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 514, pi. 6, fig. 2 

(non Pentamerus occidentals Hall, 1852).
Peutamerns galeatiformis Meek and WorthenJ Geol. Survey, Illinois, II, 1866, p. 

325.
Gypidula occidental!* Hall, Pal. Ne\v York, IV, 1867, p. 380, pi. 58A, figs. 1-8.

Bull. 87   15
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Gypidula comis (Owen)  Continued.
Peutamerus corals Meek and Worthen, Gool. Survey Illinois, III, 1868, p. 428, pi.

13, fig. 6. Whitoaves, Gout. Canadian Pal., 1,1892, p. 290. 
Pentameras (Gypidula) coiuis Walcott, Mou. U. S. Geol. Survey, VIII, 1884, p. 159,

pi. 3, figs. 4,7; pi. 14, fig. 15; pi. 15, fig. 5. 
Gypidnla comis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 247, fig. 177;

pi. 72, figs. 15-24. . 
Loc. Independence and Davonport, Iowa; Rock Island, Illinois; Eureka district,

Nevada; lakes Manitoba and Winnipegosis, Canada.

Gypidula coppingeri (Etheridge). Silurian. 
Pentamerus coppiugori Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,

p. 594, pi. 25, figs. 2, 3. . 
Loo. Offley Island, lat. 81° 16'.

Gypidula galeata (Dalman). Lower Helderberg and Middle Devonian.
Atrypa galeata Dalman, Kougl. Svenska, Vet.-Akad. Haudl., for 1827,1828, p. 46,

pi. 5, fig. 4. Troost, Sixth Geol. Rep. Tennessee, 1841, p. 15. Vauuxem, Geol.
New York; Rep. Third Dist., 1842, p. 117, fig. 1. Castelnau, Essai Syst. Si.l.
l'Am6rique Septentrionale, 1843, p. 39. pi. 14, fig. 4. 

Pentamerus galeatus Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857,
p. 105, figs. 1-3. Rogers, Geol. Pennsylvania, II, Pi. II, 1858, p. 825, fig. 646. 
Hall, Pal. New York, III, 1859, p. 257, pi. 46, fig. 1; pi. 47, fig. 1. Billings, 

' Geol. Canada, 1863, p. 957, fig. 454,
Pentamerns galeatus var. Whiteaves, Gout, to Canadian Pal., I, 1891, p.^234. 
Sieberella galeatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893*, p. 246,

fig. 175; pi. 72, figs. 7-13. 
Loc. Europe; Albany and Schoharie counties, New York; Cumberland, Maryland;

Pennsylvania; St. Blandine, New Brunswick; Mackenzie River, Canada.

Gypidula globulosa (Nettdroth). Niagara (Sil.). 
Pentamerus globulosus Nettelroth, Kentucky Fossil Shells, Meni. Kentucky Geol.

Survey, 1889, p. 54. 
Loo. Louisville, Kentucky.

Gypidula knotti (Nettelroth). Niagara (Sil.).
Pentamerus kuotti Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.

Survey, 1889, p. 56, pi. 32, figs. 9-12. 
LOG. Louisville, Kentucky.

Gypidula laeviuscula Hall. Middle Devonian. 
Gypidula fceviuscula Hall, Pal. New York, IV, 1867, p. 381, pi. 58, figs. 22, 23. 

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 218, pi. 72, figs. 25,26. 
Loo, Waterloo, Iowa.

Gypidula lotis (Walcott). Upper Devonian. 
Pentamerus lotis Walcott, Mou. U. S. Geol. Survey, VIII, 1884, p. 161, pi. 3, fig. LI. 

' Gypidula lotis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 248. 
Loo. White Pine mining district, Nevada.

Gypidula munda Calvin. Middle Devonian.
Gypidula munda Calvin, Bull. U. S. Geol. Geogr. Survey Terr., IV, 1878, p. 730. 
Gypidula mundula Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 248. 
Loo. Independence, Iowa.

Gypidula nucleus (Hall and Whitfield). 1 Clinton (Sil.).
Pentamerus galeatus Ha'll and Whitfield, Twenty-fourth Rep. New York State 

Cab. Nat. Hist., 1872, pp. 197, 200a.
Pentamerus nucleus Hall and Whitfield, Twenty-seventh Rep. New York State 

Cab. Nat. Hist., 1875, pi. 9, fig*. 30-32.  Nettelroth, Kentucky Fossil Shells, 
Mem. Kentucky Geol. Survey, 1889, p. 59, pi. 27, figs. 25-27; pi. 33, figs.27-33.
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Gypidula nucleus (Hall and Whitfielcl) Continued.
Sieberella nucleus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 247,

pi. 72, figs. 1-3. 
LOG. Louisville, Kentucky.

Gypidula occidentals Hall=G. coinis.
Gypidula pseudogaleata (Hall). Lower Helderberg (Dev.).

Peutanierus pseudogaleatns Hall, Tentli Eep. New York State Cab. Nat. Hist., 
18.V7, p. 106, figs. 1-6; Pal. Now York, HI, 1859, p. 259, pi. 46, fig. 2.

Sieberella pseudogaleata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 
242, pi. 72, fig. 14,

LOG. Schoharie and Carlisle, New York.

Gypidula roemeri (Hall and Clarke). Silurian. 
Pentamerus galeatus Eoenier (not Dalman), Sil. Fauna west. Tennessee, 1860, p.

73, pi. 5, fig. 14. 
Sieberella roemeri Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 247, pi.

72, fig. 6.
Loo. Decatur County, Tennessee.

Gypidula romingeri Hall and Clarke. Hamilton (Dev.). 
Gypidula romingeri Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 248,

pi. 72, figs. 27-33. 
Loo. Alpeua, Michigan.

Gypidula subglobosa (Meek and Worthen). Hamilton (Dev.). 
Pentamerns subglobosus Meek and Wortheu, Geol. Survey Illinois, III, 1868, p.

429, pi. 13, fig. 5.
Gypidula subglobosa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 248. 
Loc. Bock Island, Illinois.

Gypidula uniplicata (Nettelroth). Niagara (Sil.). 
Peutainerus uniplicatus Nettelroth, Kentucky Fossil Shells, Mein. Kentucky

Geol. Surrey, 1889, p. 63, pi. 33, figs. 25, 26.
Sieberella uniplicata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,'p. 247. 
LOG. Louisville, Kentucky.

HARTTINA Hall and Clarke. Genotype Centronella anna Hartt.
Harttina Hall and Clarke, Pal. New York, A'lII, Pt. II, 1893, p. 292; Thirteenth 

Ann. Eep. New York State Geologist, 1895, p. 862.

Harttina coutinhoana (Derby). Upper Carboniferous. 
Waldheimia coutiuhoana Derby, Bull. Cornell Univ., I, 1874, p. 3, pi. 3, fig. 22;

pi. 8, fig. 6; pi. 9, figs. 1,2.
Harttina coutinhonna Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 292. 
LOG. Borujardim, Brazil.

Harttina anna (Hartt). Upper Carboniferous. 
Centronella anna Hartt, Dawson's Acadian Geol., 3d ed., 1878, p. 300, fig. 99. 
Harttina anna Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 292, figs.

211,212; pi. 79, figs. 37-39. 
LOG. Windsor, Nova Scotia.

Halliua Winchell and Schuchert=Zygospira.

HEBERTELLA Hall and Clarke. Genotype Ortliis sinuata Hall.
Group of Orthis occidentalis Hall, Bull. Geol. Soc. America, I, 1889, p. 20.
Hebertella Hall and Clarke, Pal. New York, VIIF, Pt. I, 1892, pp. 198,222.  

Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 432. Hall 
and Clarke, Eleventh Ann. Eep. New York State Geologist, 1894, p. 266.
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Hebertella battis (Billings). "Calciferous (Ord.).
Orthis battis Billings, Pal. Fossils, I, 1865, p. 185.
Hebertella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 222.
LOG. Point Levis, Canada.

Hebertella bellirugosa (Conrad). Trenton (Ord.).
Orthis bellarugosa Conrad, Proc. Acad. Nat. Sci. Philadelphia, I, 1843, p. 333.  

Hall, Pal. New York, I, 1847, p. 118, pi. 32, fig. 3.
Hebertella bellarugosa Hall and Clarke, Pah New York, VIII, Pt. I, 1892, p. 222.
Orthis (Hebertella?) bellarugosa Winchell and Sohuchert, Minnesota Geol. Sur 

vey, III, 1803, p. 434, pi. 33, figs. 1-4.
LOG. Mineral Point, Janesville, Necnah, etc., Wisconsin; Minneapolis, St. Paul, 

Cannon Falls, etc., Minnesota; Decorah and McGregor, Iowa; Curdsville, 
Kentucky; Rutherford County, Tennessee.

Hebertella borealis (Billiogs). Chazy-Trenton (Ord.).
Orthis borealis Billiugs, Canadian Nat. Geol., IV, 1859, p. 436, fig. 14; Geol. 

Canada, 1863, p. 129, fig. 56- p. 167, fig. 148. Meek, Pal. Ohio, I, 1873, p. 101, 
pi. 8, fig. 4. Miller, Cincinnati Quart. Jour. Sci., II, .1875, p. 28. Nettelroth, 
Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 36, pi. 34, figs. 
14-20.

Hebertella borealis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 222. ,
Orthis (Hebertella) borealis Wincliell and Schuchert, Minnesota Geol. Survey, 

III, 1893, p. 433, fig. 33.
LOG. Canglmawaga, St. Genevieve, Isle Bizard, and Cornwall, Canada; Frank 

fort, Kentucky; Nashville, Tennessee; Cannon Falls, etc., Minnesota; Wis 
consin (Whith'eld).

Hebertella daytonensis (Foerste). Clinton (Sil.). 
Orthis'daytouensis Foerste, Bull. Denison Univ., I, 1885, p. 87, pi. 13, figs. 13,

20, 21. '
Hebertella daytouensis Hall and Clarke, Pal. New York, VIII, Pt. 1, 1892, p. 222. 
Orthis (Hebertella) daytonensis Foerste, Geol. Ohio, VII, 1895, p. 575, pi. 25,

figs. 13, 20, 21, 
LOG, Dayton, Ohio.

Hebertella fausta (Foerste). Clinton (Sil.). 
Ortlris faustca Foerste, Bull. Denison Uuiv., 1,1885, p. 85, pi. 13, ligs. 15,16.
Hebertella fausta Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 222. 
Orthis (Hebertella) fausta and var. squainosa Foerste, Geol. Ohio, VII, 1895, pp.

573, 574, pi. 25, figs. 15a-15d, 16a, 16b; pi. 37A, ligs. 19a, 19b. 
Loc. Dayton, Ohio.

Hebertella imperator (Billings). Chazy (Ord.). 
Orthis imperator Billings, Canadian Nat. Geol., IV, 1859, p. 435, figs. 11-13; 

Geol. Canada, 1863, p. 129, fig. 55.
Hebertella imperator Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 222. 
LOG. Hawkesbnry and Cornwall, Canada.

Hebertella insculpta Hall. .  Lorraine (Ord.).
Orthis insculpta Hall, Pal. New York, I, 1847, p. 125, pi. 32, fig. 12. Billings, 

Geol. Canada, 1863, p. 167, fig. 150. Meek, Pal. Ohio, I, 1873, p. 99, pi. 9, 
fig. 1. Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 40.

Orthis bellarugosa Hall (uon Conrad), Second Ann. Rep. New York State Geol., 
1883, pi. 35, fig. 22.

Hebertella iusculpta Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 222, 
pi. 5A, fig. 13.
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Hebertella insculpta Hall Continued.
Ortliis (Hebertella) inscnlpta Winchell and Schucbert, Minnesota Geol. Survey,

III, 1893, p. 435.
Loc. Oxford, etc., Ohio; Richmond, Indiana; Wihniugtoii, Illinois; Iron Ridge, 

Wisconsin; Lattners, Iowa.

Hebertella lonensis (Walcott). Pogouip (Ord.). 
Orthis loneusis Walcott, Mou. U. S. Geol. Survey, VIII, 1884, p. 7<l, pi. 11, fig. 6. 
Hebertella lonensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 222. 
Loc. Eureka district, Nevada.

Hebertella maria (Billings). Lorraine (Ord.). 
Orthis maria Billings, Pal. Fossils, I, 1862, p. 137, fig. 114. 
Hebertella sinuuta or maria? Hall and CMarke, Pal. New York, VIII, Pt. 1,1892,

p. 222, pi. 5A, figs. 9, 10. 
Loc. Anticosti; Colby, Kentucky.

Hebertella occidentalis Hall. Lorraine (Ord.).
Orthis occidentalis Hall, Pal. New York, I, 1847, p. 127, pi. 32A, fig. 2; pi. 32B,

fig. i; Twelfth Rep. New York State Cab. Nat. Hist., 1859, p.72. Billings,
Geol. Canada, 1863, p. 210, fig. 210. Meek, Pal. Ohio, J, 1873, p. 96, pi. 9, fig.
3. White, Wheeler's Expl. Survey west 100th Merit!., IV, 1875, p. 70, pi. 4, fig.
11. Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 34. White, Second Ann.
Rep. Indiana Bureau Statisticsand Geol., 1880, p. 485, pi. 2, figs: 10-12; Tenth
Rep. State Geol. Indiana, 1881, p. 117, pi. 2, figs. 10-12. Whitfield, Geol.
Wisconsin, IV, 1882, p. 260, pi. 12, figs. 17, 18. Hall, Second Aim. Rep. Now
York State Geol., 1883, pi. 34, figs. 31-34; pi. 35, figs. 16-21. 

Orthis subjugata Hall, Pal. New York, I, 1847, p. 129, pi. 32C, fig. 1. 
Orthis snbjugataC?) Owen, Geol. Survey Wisconsin, Iowa, Minnesota, 1852, pi.

2B, figs. 4, 5 (see specimens in U. S. Nat. Mns., Cat. Invert. Foss., 17885). - 
Hebertella occidentalis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 222,

pi. 5A, figs. 11, 12. 
Loc. Cincinnati, Oxford, etc., Ohio; Richmond, Indiana; Savanna, Illinois;

Cape Girardeau, Missouri; Delafield, Wisconsin; Silver City, New Mexico.

Hebertella occidentalis sinuata Hall. Lorraine (Ord.).
Orlbis sinuata Hall, Pal. New York, I, 1847', p. 128, pi. 32B, fig. 2. Miller, Cin 

cinnati Quart. Jour. Sci., II, 1875. p. 36. Shaler, Fossil Bracliiopoda Ohio 
Valley, 1887, pi. 8.

Orthis occidentals var. sinuata Meek, Pal. Ohio, I, 1873, p. 98.
Hebertella sinuata Hall and Clarke, Pal. NCAV York, VIII, Pt. I, 1892, p. 222, pi. 

5A, figs. 1-8.
Loc. Cincinnati, Ohio.

Hebertella scovilli (Miller). Lorr,aine (Ord.). 
Orthis scovilli Miller, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 40, pi. 1, fig. 5. 
Hebertella scovilli Hall and Clarke, Pal. New York, VIII, Pfc. I, 1892, p. 222. 
Loc. Lebanon, Ohio.

Hemipronites americanus Whitfield=Clitambonites diversus. 
Hemipronites apicalis Wh'itfield=Polyt03chi:i sipicalis. 
Hemipronites crassus McChesney=Derbya crassa. 
Hemipronites crenistria White (non Meek or Phillips)=Derbya crassa. 
Hemipronites crenistria Meek, and Herrick=Orthothetes crenistria. 
Hemipronites propinquus Meek and Worth en=Orthothetes subplanus.

HEMITHYBIS d'Orbiguy. . Genotype JMiyrielionella psittacea Gmel.
Hemithyris d'Orbigny, Ann. Sci. Nat., VIII, 1850, p. 246; X11I, 1850, p. 322.



230 SYNOPSIS OF AMERICAN FOSSIL BRAOHIOPODA. [BULL.87.

Hemithyris psittacea (Chemnitz). Pliocene and Kecent.
Anomia rostrum psittacea Chemnitz, Neues syst. Conch.-Cab., VIII, 1785, pi. 78,

fig- 713. 
EhyuchouellapsittaceaDavidson, Trans. Liuuieau Soc. London, IV, 1887, p. 163,

pi. 2-1, figs. 1-11. 
Loc. Fossil. Gulf of St. Lawrence, Canada.

HETERORTHIS Hall and Clarko. Genotype Ortliis clytie Hall.
Heterorthis Hall and Clarko, Pal. New York, VIII, Pt. I, 1892, pp. 207, 223;  

Eleventh Ann. Rep. New York State Geologist, 1894, p. 268.

Heterorthis clytie Hall. Trenton (Ord.).
Orthis clytiol-lall, Fourteenth Rep New York State Cab. Nat. Hist., 1861, p. 90; 

Fifteenth Rep., Ibidem, 1*62, pi. 2, figs. 4, 5. Miller, Cincinnati Quart. Jour.
ScL, II, 1875, p. 34. Hall and Whitfield, Pal. Ohio, II, 1875, p. 75, pi. 1,
figs. 18,19. 

Heterorthis clytie Hall and Clarice, Pal. New York, VIII, Pt. I, 1892, pp. 202,
223, pi. 5B, figs 20-24, 

LOG. Frankfort and Paris, Kentucky.

HINPELLA Davidsou. Genotype Atkyris uuibonata Billings.
Hiudella Davidson, Snppl. British Sil. Brach., Pal. Soc., 1882, p. 130. Hall and 

Clarke, Pal. New York, VIII, Pt. II, 1893, p. 63, ligs. 46-51; Thirteenth 
Ann. Rep. Now York State Geologist, 1895, p. 769.

Hindella prinstana (Billings). Anticosti (Sil.).
Athyris prinstana Billings, Pal. Fossils, 1,1862, p. 145, fig. 122.
Meristella priustana Miller, N. American Geol. Pal., 1889, p. 354.
Hindella prinstana Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 64, pi.

41, fig. 28; pi.49, fig. 1. 
LOG. Anticosti.

Hindella umbonata (Billings). Anticosti (Sil.).
Athyris umbonata Billings, Pal. Fossils, I, 1862, p. 144, fig. 121; Geol. Canada,

1863, p. 317, tig. 331. 
Hindella umbonata Davidson, Suppl. British Sil. Brach., Pal. Soc., 1882, p. 130,

fig. in text. Hall and Clarke, Pal. New York, VIII, Pt. IT, 1893, p. 64, figs.
46-51; pi. 41, figs. 26, 27, 29, 30. 

Meristella nnibomita. Focrsto, Bull. Denisou Univ., I, 1885, p. 88, pi. 13, fig. 2; 
Geol. Ohio, VII, 1895, p. 590, pi. 25, fig. 2. 

LOG. Auticosti; Dayton, Ohio (Foersto).

HIPPARIONYX Vanuxem.
Genotype Hipparionyx proxiinus Vanuxem.

Hipparfonyx Vauuxem, Gool. New York; Rep. Third Dist., 1842, p. 124, fig. 4.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 257; Eleventh Ann. 
Rep. New York State Geologist, 1894, p. 284.

Hipparionyx consimilaris Vaimxem=Atrypa rcticularis.
Hipparionyx proximuo Vannxem. Oriskany (Dev.).

Hipparionyx proxiinus Vauuxoui, Geol. New York; Rep. Third Dist., 1842, p. 124,
fig. 29, No. 4, Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 257,
pi. 9, figs. 33-36; pi. 15A, figs. 9-11. 

Atrypa unguiformis (Conrad) Hall, Geol. New York; Rep. Fourth Dist., 1843,
p. 149, fig. 4. Rogers, Geol. Pennsylvania, II, Pt. II-. 1858, p. 826, fig. 651 

Orthis conradi Castelnan, Essai Syst. Sil. I'Amerique Septentriouale, 1843, p. 37,
pi. 15, fig. 4. 

Orthis nugiiifbrunis Castelnan, Ibidem, 1843, p. 37, pi. 15, fig. 3. Etumous, Manual
Geol., I860, p. 129, fig. 115.
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Hipparionyx proximiis Vauuxem Continued.
Ortliis hipparionyx Hall, Pal. New York, III, 1859, p. 407, pi. 89, figs. 1-4; pi. 90,

figs. 1-7; pi. 91, figs. 4, 5; pi. 9-1, fig. 4. 
Strop hod on ta intermedia Ha]], Pal. New York, III; 1859, p. 482, pi. 95A, iigs.

13,14. 
Strepfcorhynchns hipparionyx Hall, Second, Ann. Eep. New York State Geol.,

1883, pi. 39, figs. 33-36. 
Loc. Schoharie and Albany comities, New York; Frankstown, Pennsylvania;

Cumberland, Maryland; Cayuga, Ontario. 
Ol>8. This species does not occur in Germany according to Kayser.

HOMffiOSPIRA Hall and Olarke. Genotype Khyneliospira evax Hall. 
Hornceospira Hall and Clarke, Pal. New York, VIII, Pfc. II, 1893, p. 112; Thir 

teenth Ann. Eep. New York State Geologist, 1895, p. 792.

Homceospira apriniformis Hall. Niagara (Sil.).
Atrypa aprinis Hall (non de Vernenil), Pal. New York, II, 1852, p. 280, pi. 57,

fig. 7. 
Rhynchospira? aprinis Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859,

p. 77.
Rhynchospira apriniformis Hall, Pal. New York, III, 1859, p. 485. 
Rhynchouella aprinis Miller, N. American Geol. Pal., 1889, p.'367. 
Homceospira apriniformis .Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. Ill, pi. 83, figs. 24, 25. 
Loc. Lockport, New York.

Homceospira evax Hall. Niagara (Sil.).
Rhynchospira evax Hall, Trails. Albany Institute, IV, 1863, p. 213.
Retzia evax Hull, Twenty-eighth Rep. New York State Mus. Nat. Hist., 1879,

p. 160, pi. 25, figs. 33-21; Eleventh Rep. State Geol. Indiana, 1882, p. 302,
pi. 25, figs. 13-21. Beecher and Clarke, Mem. New York State Mus., I, 1889,
p. 55, pi. 5, figs. 1-9. 

Homceospira evax Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 112, pi.
50, figs. 15-20 (?32-35). 

Loc. Waldron, Indiana; ?Perry County, Tennessee.

Homceospira sobrina (Beecher and Clarke). Niagara (Sil.). 
Retzia sobrina Beecher and Clarke, Mem. New York State Mus., I, 1889, p. 61,

pi. 5, figs. 10-16. 
HomcBospira sobrina Hall and Clarko, Pal. New York, VIII, Pt. II, 1893, p. 112,

pi. 50, figs. 26-28. 
Loc. Waldron, Indiana.

HUSTEDIA Hall and Clarke. Genotype Terebratula raormoni Marcou.
Hustedia Hall and Clarke, Pal. New York, VIII, Pfc. II, 1893, p. 120; Thirteenth 

Ann. Rep. New York State Geologist. 1895, p. 797.

Hustedia(?) meekana (Skuinard). Upper Carboniferous. 
Retzia(?) meekana Shumard, Trans. St. Louis Acad. Sci., I, 1858, p. 295, pi. 11,

fig. 7. 
Loc. Gnadalnpe Mountains, New Mexico.

Hustedia mormoni (Marcou). Upper Carboniferous.
Terebratula mormoni Marcon, Geol. N. America, February, 1858, p. 51, pi. 6,

fig. 11; Trans. St. Louis Acnd. Sci., Ill, 1875, p. 252. 
Retzia puuctulifera Shumard, Trans. St. Louis Acad. Sci., I, June, 1858, p. 220. 

McChesney, Trans. Chicago Acad. Sci., 1, 1868, p. 32, pi. 1, fig. 1. Meek,
Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 181, pi. 1, iig. 13; pi. 5,
fig. 7.
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Hustedia mormoni .(Marcou) Continued.
Retzia mormoni Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1859, p. 

27. Geinitz, Carb. n. Dyas Nebraska, 1866, p. 39, pi. 3, fig. 6. White, 
Wheeler's Expl. Survey Avest 100th Merid., IV, 1875, p. 141, pi. 10, fig. 7;  
Thirteenth Eep. State Geol. Indiana, 1884. p. 136, pi. 35, figs. 10-12. Keyes, 
Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 231; Geol. Survey Missouri, V, 
1895, p. 95, pi. 41, fig. 2.

Retzia subglobosaMcCbesney, Descriptions New Pal. Foss., 1860, p. 45; Ibidem, 
1865, pi. 1, fig. 1.

Retzia compressa Meek; Geol. Survey California, I, 1864, p. 14, pi. 2, fig. 7.  
Kayser, Richthofens China, IV, 1883, p. 176, pi. 22, figs. 1-4,

Eurnetria punctulifera Derby, Bull. Cornell Univ., I, 1874, p. 4, pi. 8, figs. 4, 5, 
7, 8, 10; pi. 9, fig. 3.

Retzia radialis Walcott (nou Phillips), Mon. U. S. Geol. Survey, VIII, 1884, p. 
220, pi. 7, tigs. 5d-5h. Smith, Proc. American Phil. Soc., XXXV, 1897, p. 31.

Hustedia mormoni Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 120, 
fig. 106; pi. 51, figs. 1-9.

Loc. Salt Lake City, Utah; Santa Fe, New Mexico; Nevada; Shasta County, 
California; Nebraska; Kansas; Arkansas; Missouri; loAva; Illinois; Indi 
ana; Bomjardim and Itaituba, Brazil; Lo Ping, China.

Hustedia(?) papillata (Shumard). Upper Carboniferous.
Retzia papillata Shumard, Trans. St. Louis Acad. Sci., 1,1858, p. 294, pi. 11, fig. 9. 
Loc. Guadalupe Mountains, New Mexico. 
Obs. Compare with H. mormoni.

Hustedia(?) triangalaris (Miller). Chouteau (L. Carb.). 
Retzia triangularis Miller, Eighteenth Ann. Rep. Geol. Survey Indiana, 1894, p.

315, pi. 9, figs. 25, 26. 
Loc. Sedalia, Missouri.

HYATTELLA Hall and Clarke. Genotype Atrypa congesta Conrad.
Hyattella Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 61, fig. 45»; Thir 

teenth Ann. Rep. New York State Geologist, 1895, p. 767.

Hyattella congesta (Conrad). Clinton (Sil.).
Atrypa congesta Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 265, 

pi. 16, fig. 18. Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 71, fig. 2;  
Pal. New York, II, 1852, p. 67, pi. 23, lig. 1.-Billings, Canadian Nat. Geol., 
I, 1856, p. 136, pi. 2, fig. 4. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 
823, fig. 632.

Atrypa quadricostata Hall, Pal. New York, II, 1852, p. 68, pi. 23, fig. 2.
Triplesia? congesta Hal], Twelfth Rep. New York State Cab. Nat. Hist., 1859, 

p. 77.
Triplesia? quadricostata Hall, Ibidem, 1859, p. 78.
Rhynchonella quadricostata Miller, N. American Geol. Pal., 1889, p. 369.
Camerella cougesta Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. 

Survey, 1889, p. 48.
Hyattella congesta Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 61, fig. 

45; pi. 40, figs. 23-28; pi. 81, figs. 26-28.
Loc. Rochester, Reynales Basin, etc., Now York; Flamborough Head, Ontario; 

Pennsylvania; Louisville, Kentucky.

Hyattella junia (Billings). Anticosti (Sil.).
Athyris junia Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 46.
Hyattella jnnia Hall and Clarke, Pal. NBAV York, VIII, Pt. II, 1893, p. 62, pi. 40,

figs. 29-31. 
Loc. Anticosti.
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HYPOTHYBIS King. Genotype Atrypa cuboides Sowerby.
Hypotliyris King (uon Phillips), Ann. Mag. Nat. Hist., XVIII, 1846, p. 28;  

Mon. Permian Foss., Pal. Soc., 1850, pp. 81, 100, 111. Hall and Clarke, Pal. 
New York, VIII, Pt. II, 1893, p. 200; Thirteenth Ann. Rep. New York State 
Geologist, 1895, p. 828.

Hypottiyris castanea (Meek). Middle Devonian.
Rhynchouella castauea Meek, Trans. Chicago Acad. Sci., I, 1868, p. 93, pi. 13,

Vig. 9.  Walcott, Mou. U. S. Geol. Survey, VIII, 1884, p. 153, pi. 15, figs. 1,
4. Whiteaves, Cent, to Canadian Pal., I, 1891, p. 232.

Liorhynchus castanens Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi.
59, figs. 28, 29. 

Loc. Lockhart and Mackenzie River, Canada; Eureka district, Nevada.

Hypothyris cuboides (Sowerby). Tally (Dev.).
Atrypa cuboides Sowerby, Traris. Geological Soc., 2d ser., V, 1840, pi." 6, fig. 24. 

Vauuxem, Geol. New York; Rep. Third Dist., 1842, p. 163, fig. 1. Hall, Ibidem,
Rep. Fourth Dist., 1843, pp. 215, 216, fig. 1. 

Rhynchouella vennstula Hall, Pal. New York, IV, 1867, p. 346, pi. 54A, figs. 24-
43.  Williams, Bull. Geol. Soc. America, I, 1890, p. 493, pi. 13, figs. 4, 8, 14,
23, 24, 27, 29, 31-34, 

Hypothyris cuboides and venustula Hall and Clarke, Pal. New York, VIII, Pt. II,
1893, p. 200, pi. 60, figs. 49-55. 

Loc. Europe; Tnlly, Ovid, Penu Yan, etc., New York.

Hypothyris emmonsi (Hall and Whitfield). Middle Devonian.
Rhyuchonella emrnousi Hall and Whitfield, King's U. S. Geol. Expl. 4.0th Parl.,

IV, 1877, p. 247, pi. 3, figs. 4-8. Walcott, Mon. U. S. Geol. Survey, VIII,
1884, p. 157. 

Rhyuchonella intermedia Barris, Proc. Davenport Acad. Nat. Sci., II, 1878, p.
285, pi. 11, figs. 5, 6.

Rhynchouella cuboides Whiteaves, Gout, to Canadian Pal., I, 1891, p. 231. 
Hypothyris emmonsi and intermedia Hall and Clarke, Pal. New York, VIII, Pt.

. IT, 1893, p. 200. 
Loc. White Pine district, Nevada; Davenport, Iowa; H:iy and Peace rivers,

Canada.

IPHIDEA Billings. Genotype Ipliidea bella Billings. 
Iphidea Billings, Canadian Nat. Geol., u. ser., VI, 1872, p. 477; Pal. Fossils, II,

1874, p. 76. Walcott, Bull. U. S. Geol. Survey, 30, 1886J p. 100. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 97, Ki6; Eleventh Aim. Rep.
New York State Geologist, 1894, p. 249. Walcott, Proc. U. S. National MUH.,
XIX, 1897, p. 707.

Micromitra Meek, Sixth Ann. Rep. U. S. Geol. Survey Terr., 1873, p. 479. 
Kutorgina (pars) Dall, Bull. U. S. National Mns., 8, 1877, p. 'SO. Walcott', Bull.

U. S. Geol. Survey, 30, 1886, p. 101. Hall and Clarke, Pal. New York, VIII,
Pt. I, 1892, p. 90. 

Pateriiia Beecher, American Jour. Science, 3d ser., XLI, 1891, p. 345. Hall and
Clarke, Eleventh Rep. N. Y. State Geologist, 1894, p. 247.

Iphidea alabamaensis Walcott. . Middle Cambrian.
Iphidea alabamnensis Walcott, Proc. U. S. National Mns., XIX, 1897, p. 713, pi.

59, figs. 5, 5a. 
Loc. Coosa Valley, Cherokeo County, Alabama; near Rogersville, Tennessee.

Iphidea bella Billings. Lower Cambrian.
Iphidea bella Billings, Canadian Nat. Geol., u. ser., VI, 1872, p. 447, fig. 33;  

Pal. Fossils, II, 1874, p. 76, fig. 44. Walcott, Bull, U. S. Geol. Survey, 30,1886,
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Iphidea bella Billings Continued.
p. 100, pi. 7, tig. 4; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 608, pi. 67, 
fig. 6. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 98, fig. 54, pi. 4, 
figs. 8, 9. 

Loc. Trois Pistoles, below Quebec, Canada; Anse an Loup, Labrador.

Iphidea crenistria Walcott. Middle Cambrian.
Iphidea crenistrhi Walcott, Proc. U. S. National Mus., XIX, 1897, p. 713, pi. 59, figs.

4-4b. 
LOG. Grand Canyon of the Colorado.

Iphidea labradorica (Billings). Lower Cambrian.
Obolus labradoricus Billings, Geol. Vermont, II, 1861, p. 946, fig. 345; Pal. Fos 

sils, I, 1861, p. 6, fig. 6; Geol. of Canada, 1863, p. 284, fig. 291.
Kutorgina labradorica Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 104, pJ. 9, 

fig. 2; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 609, pi. 69, fig. 3.
Paterina labradorica Beecher, American Jour. Sci., 3d ser., XLI, 1891, pp. 345, 

356, pi. 17, figs. 1, 2.
Loc. Anse au Loup, Straits of Belle Isle, Labrador; Conception Bay, New 

foundland.

Iphidea labradorica swantonensis Walcott. Lower Cambrian.
Kutorgina labradorica var. swautonensis Walcott, Proc. U. S. Nat. Mus., XII,

1889, p. 36; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 609,pi. 69, fig. 2. 
Loc. East of Swanton and Highgate Springs, Vermont.

Iphidea logani Walcott. Middle Cambrian.
Iphidea logaiii Walcott, Proc. U. S. National Mus., XIX, 1897, p. 711, pi. 59, figs.

2-2b. 
Loc. Trois Pistoles, Quebec, Canada.

Iphidea ornatella Hall and Clarke=I. superba.
Iphidea pannulus (White). Lower and Middle Cambrian. 

Trematis paunulus White, Wheeler's Expl. Survey west 100th Merid., Prel. Rep.,
1874, p. 6.

Trematis? pannulus White, Ibidem, Final Rep., IV, 1875, p. 36, pi. 1, fig. 4. 
Kutorgina paimula Walcott, Bull. U. S. Geol. Survey, 30,1886, p. 105, pi. 7; fig. 3;

pi. 8, fig. 2; American Jour. Sci., 3d ser., XXXIV, 1887, p. 190, pi. 1, fig. 14; 
Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 609, pi. 69, fig. 5. 

Loc. Pioche, Nevada; Wasatch Mountains, Utah; Mount Stephan and Castle
Mountain, British Columbia; Washington County, New York; Island of
Orleans in the Sillery conglomerate.

Iphidea pealei Walcott. Middle Cambrian.
Iphidea pealei Walcott, Proc. U. S. National Mus., XIX, 1897, p. 712, pi. 59, tigs.
  3-3c.
Loc. Near Hillsdale, Montana.

Iphidea prospectensis Walcott. Lower Cambrian. 
Kutorgina prospectensis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 19, pi. 9, 

fig. 1; Bull. U. S. Geol. Survey, 30, 1886, p. 106, pi. 9, fig. 3; Tenth Ann. 
Rep. U. S. Geol. Survey, 1891, p. 610, pi. 69, fig. 4. 

Loc. Eureka district, Nevada.
Iphidea sculptilis Meek. Upper Cambrian.

Iphidea (??) sculptilis Meek, Sixth Ann. Rep. U. S. Geol. Survey Territories.
1873, p. 479.

Micromitra sculptilia Meek, Ibidem, 1873, p. 479.
Kutorgina minutissima Hall and'Whitfield, King's U. S. Geol. Expl. 40th Parl., 

. IV, 1877, p. 207, pi. 1, tigs. 11, 12.
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Iphidea sculptilis Meek Continued.
Kutorgina sculptilis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 20, pi. 1, fig. 7;

pi. 9, fig. 7.
LOG. Gallatin City, Montana; Eureka district, Nevada. 
01>8. The ventral pedicle foramen in this species, the genotype of Micromitra, is

partially closed posteriorly, but otherwise does not seem to differ generically
from Iphidea.

Iphidea stissingensis (Dwight). Middle Cambrian. 
Kntorgina stissiugensia Dwight, American Jour. Sci., 3d ser., XXXVIII, 1889, p.

145, pi. 6, figs. 5-8; Traus. Vassar Brothers' Inst., V, 1891, p. 105, pi. 1, figs.
5-8. 

LOG. Stissing Mountain, Duchess County, New York.

Ipbidea superba Walcott. Middle Cambrian.
Iphidea cnf. ? ornatellu Hall and Clarice, Pal. New York, VIII, I't. I, 1802, pi. 4,

figs. 6, 7. 
Iphidea superba Walcott, Proc. U. S. National Mvis., XIX, 1897, p. 711, pi. 59,

flg'S. 1-1C. 
Loc. Grand Canyon of the Colorado.

Isogramina Meek and Worth en=Aulacorhynclms. 
Isogramina inillipuuctata Meek and Wortlien=Aulacorhynclnis inilli- 

punctatuiu.

KINGENA Davidson. Genotype Terebratula lima Defiance. 
Kingena Davidson, Mon. British Cret. Brach., Pal. Soc.. 1,1853, p. 42.

Kiiigena leonensis (Conrad). Washita (Lower Cret.). 
Terebratula leoneusis Conrad, Emory's Rep. U. S. and Mexican Bound. Survey,

I, 1857, p. 164, pi. 21, fig. 2. Gabb, Proc. Acad. Nat. Sci. Philadelphia, 1861,
p. 18. 

Loo. Leon Springs, Texas; also Denisou, Texas (Hill).

Kingena wacoensis (Roemer). Wasliita (Lower Cret.).
Terebratula sp. undet. Roemer, Texas, 1849, p. 408.
Terebratula wacoensis Roemer, Kreidebilduug van Texas, 1852, p. 81, pi. 6, fig. 2.  

Gabb, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 18.
Terebratula choctaweusis Shumard, Marcy's Rep. Red River Louisiana, 1854, p. 

195, pi. 2, fig. 3. Gabb, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 19.
? Terebratula wacoensis Whiteaves, MesozoicFoss., Geol. Surv. Canada, I, 1879, 

p. 177.
LOG. Near New Brauufels, Texas; Trent River, Vancouver Island. "I have 

traced its continuity from the Red River to the Rio Grando" (Hill).
Obs. Gabb is correct in regarding T. choctawensis as a synonym for T. wacoen 

sis. "The Vancouver specimens are doubtful" (Stanton).

Klitambonitea Pander=Clitauibonites.
Kouiiickiana americana Swallow=Productus swallovi.

 KUTORGINA Billings. Genotype Obolella cingulata Billings. 
Kutorgiua Billings (partim), Geol. Vermont, II, 1861, p. 948, figs. 347-349. Bil 

lings (partim), Pal. Fossils, 1,1861, p. 9, figs. 8-10.  Dall,Bull. U. S.Nat. Mus., 
8,1877, p. 40. Walcott (partim), Bull. U. S. Geol. Survey, 30, 1886, p. 101.  
Beecher, American Jour. Sci., 3d ser., XLI, 1891, p. 345. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, pp. 90, 166, 183; Eleventh Ann. Rep. New 
York State Geologist, 1894, p. 247.
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Kutorgina cingulata Billings. Lower Cambrian.
Obolella (Kutorgina) cingnlata Billings, Geol. Vermont, II, 1861, p. 948, figs. 

347-349; Pal. Fossils, 1, 1861, p. 8, figs. 8-10.
Obolella cingulata Billings, Geol. Canada, 1863, p. 284, fig. 287.
Kutorgina cingulata Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 102, pi. 9, 

fig. 1. Beecher, American Jour. Sci., 3d ser., XLI, 1891, p. 345. Walcott, 
Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 609, pi. 69, fig. 1. Hall and Clarke, 
Pal. Nc\v York, VIII, Pt. I, 1892, p. 92, figs. 47-49; pi. 4, figs. 10-17.

LOG. Ause an Loup, Labrador; Swan ton and Georgia, Vermont; Malvern Hills, 
England; Island of Boruholiu, Sweden.

Kutorgina labradorica Walcott:=Iphidea.labradorica. 
Kutorginalabraclorica var. swautonensis Walcott=Iphidea labradorica

s wau touen sis.
Kutorgina latourensis Matthew=Billingsel] a latourensis. 
Kutorgina minutissima Hall and Whitfield=Iphidea sculptilis. 
Kutorgina pannula White=Ipliidea pannulus. 
Kutorgiua prospectensis Walcott=Iphidea prospectensis.
?Kutorgina pterineoide? Matthew. Middle Cambrian.

Kutorgina ? pterineoides Matthew, Trans. Royal Soc. Canada, III, 1886, p. 43,
pi. 5, fig. 19.

LOG. Han ford Brook and. St. Martins, New Brunswick. 
01)8. It is not certain that this species is a brachiopod! May be the operculum

of a pteropod.

Kntorgina sculptilis Walcott=Iphidea sculptilis. 
Kutorgina.stissingensis Dwight=Ipbidea stissingeusis. 
Kutorgina whitfieldi Walcott=Billingsella whitfiekli.
LEIORHYNCHUS Hall. Genotype Orthis quadricostata Vanuxein.

Leiorhynclms Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860, p. 
75; Twentieth Rep. Ibidem, 1867, p. 272; Pal. New York, IV, 1867, p. 355.  
Waagen, Palajontologica Indica, Ser. XIII, I, 1883, p. 411.

Liorhynchus Hall ami Clarke, Pal. New York, VIII, Pt. II, 1893, p. 193;  
Thirteenth Ami. Rep. JSTow York State Geologist, 1895, p. 827.

Vis. A submenus of C;im.ir.)t;a3ckia, differing only in exterior ornamentation.
Leiorhynchus boonense (Sh.um.ard). Burlington (L. Garb.). 

Rbynchonella booneusis Shumard, Geol. Rep. Missouri, 1855, p. 205, pi. C, fig.
6. Keyes, Geol. Survey Missouri, V, 1895, p. 101. 

Liorhynchus booneusis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.
194, pi. 60, fig. 35. 

Loc. Columbia, Boone County, and Cooper County, Missouri.

Leiorhynchus duhium Hall. Marcellus (Dev.).
Leiorhynchus dubius Hall, Pal. New York, IV, 1867, p. 364, pi. 56, figs. 22-25.  

Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 59, figs. 6, 7.
Rhynchouella dubia Tscheruyschew, Me"m. Coinitt; Geologiqne de St. Peters 

burg, III, 3, 1887, p. 90, pi. 14, fig. 7.
Loc. New York; Urals of Russia.

Leiorhynchus glohuliforme (Vanuxem). Chemung (Dev.). 
Atrypa globuliformis Vannxeui, Geol. New York; Rep. Third Dist., 1842, p. 1S2,

fig. 2. 
Leiorhyuchus globuliformis Hall, Pal. New York, IV, 1867, p. 364, pi. 57, figs.

26-29. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 194, pi. 59,
figs. 23-27. 

Loc. Otaego County, New York.
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Leiorhynchus greeneanum (Ulrich). Waverly (L. Garb.). 
Rhynehouella green ami Ulricb, Cont;. American Pal., I, 1886, p. 26, pi. 3, fig. 1. 
Liorhynchus greeniauus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 194.
Pugnax greeniauns Hall and Clarke, Ibidem, 1895, pi. 60, figs. 36-38. 
Loo. Near New Albany, Indiana.

Leiorhynchus (?) hecate Olarke. Genesee (Dev.).
Leiorhynchu8(?) liecate Clarke, Bull. U. S. Geol. Survey, 16, 1885, p. 31, pi. 3,

fig. 4.
LOG. Ontario County, New York. 
Obs. Probably the same as Spirifer pluto Clarke.

Leiorhynchus iris Hall. Cherauug (Dev.).
Leiorliyuchus iris Hall, Pal. New York, IV, 1867, p. 360, pi. 56, figs. 4.1-43. 
Loc. Rockford, Iowa.

Leiorhynchus kelloggi Hall. Hamilton (Dev.).
Leiorhynchns kelloggi Hall, Pal. New York, IV, 1867, p. 361, pi. 57, figs. 1-12.  

Hall ami Clarke, Pal. New York, VIII, Pt. II, 1893, p. 194, pi. 59, figs. 
18-20, 32, 33.

Leiorhynchus kelloggi? \Vbitfiekl, Geol. Wisconsin, IV, 1882, p. 334, pi. 26, lig. 9.
Rhyncbouella kelloggi Tschcrnyschew, M/-IU. Covnitd Gtfologique do St. Peters 

burg, III, 3, 1887, p. 91, pi. 14, fig. 14.
Loc. Ohio; New York; Milwaukee, Wisconsin; Urals of Russia.

Leiorhynchus laura (Billings). Marcellus-Hainilton (Dev.). 
Rhynchonella? laura Billiugs, Canadian Jour., V, May, 1860, p. 273, iigs. 26-28; 

Geol. Canada, 1863, p. 384, lig. 418. 
Leiorhyncbtis multicosta Hall, Thirteenth Rep. New York State Cab. Nat. Hist.,

December, 1860, p. 85, figs. 14, 15, on p. 94; Pal. New York, IV, 1867, p. 358,
pi. 56, figs. 26-40.

Leiorbyncbus laura Billings, Canadian Nat. Gepl., n. ser., VII, 1874, p. 240. 
Rhynchonella (Leiorbynchns) lanra Walcott, Mon. U. S. Geol. Survey, VIII,

1884, p. 159. 
?Rhynchouella multicosta Tscbernyscbew, Devon, im Donetz Becken, 1886, pi.

15, figs. 1-3; M6m. Comit6 Gdologique de St. Petersburg, III, 3, 1887, p. 92. 
Liorbyncbus niulticosta and lanra Hall and Clarke, Pal. New York, VIII, Pt*

II, 1893, p. 194, pi. 59, figs. 8-10, 13-17. 
Loc. Thedford and Bosauquet, Ontario; New York; Eureka district, Nevada;

? Russia.

Leiorhynchus lesleyi Hall and Clarke. Upper Devonian. 
Liorhynchus lesleyi Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 368,

pi. 59, figs. 34-36. 
Loc. "Pennsylvania."

Leiorhynchus limitare (Vannxera). Marcellus (Dev.).
Ortbis limitaris Vanuxcm. Geol. New York; Rop. Third Diet., 1842, p. 146, fig. 3.
Atrypa liinitaris Hall, Ibidem, Rep. Fourth Diet., 1843, p. 182, fig. 11.
Leiorhynchus limitaris Hall, Thirteenth Rep. New York State Cab. Nat Hist., 

1860, p. 85; Pal. Now York, IV, 1867, p. 356, pi. 56, figs. 6-21. Wbitlield, 
Annals New York Acad. Sci., V, 1891, p. 550, pi. 11, fig. 11; Geol. Ohio, 
VII, 1895, p. 444, pi. 7, fig. 1.1.

Rhynchonella limitaris Tschernyschew, Mdmoires du Comit6 G6ologique de St. 
Petersburg, 1887, III, 3, pi. 14, lig. 5.

Liorhynchus limitaris Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 194, 
pi. 59, figs. 12, 35.

Loc. Schoharie, Marcellus, Avon, etc., New York; Delaware County, Ohio (Whit- 
field) ; Urals of Russia.
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Leiorhynchus mesicostale Hall. Portage-Oheniuug (DtJv.).
Atrypa mesacostalis Hall, Geol. New York; Rep. Fourth Dist., 1843, Tables

Organic Remains, 64, fig. 1. 
Leiorhynchus mesacostalis Hall, Thirteenth Rep. New York State Cab. Nat.

Hist., 1860, p. 86, tig. 1; Pal. New York, IV, 1867, p. 362, pi. 67, figs.
18-25. Kindle, Bull. American Pal., 6, 1896, p. 37. 

Rhynchonella mesacostalis Tschemyschew, M<Smoires clu Comite" Ge~ologique tie
St. Petersburg, 1887, p. 91, pi. 14, figs. 3, 4. 

Liorhynchus mesacostalis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.
194, pi. 59, figs. 11, 12. 

Loc. Ithaca, Elmira, Bath, etc., New York; Urals of Russia.

Leiorhynchus multicosta Hall=L. laura.
Leiorhynchus mysia Hall. Marcellus (Dev.). 

Leiorhynchus mysia Hall, Pal. New York, IV, 1867, p. 357, pi. 56, figs. 1-5. 
LOG. Schoharie, New York.

Leiorhynchus nevadaense Walcott. Middle Devonian.
Rhynohonella (Leiorhynchus) nevadensis Walcott, Mon. U. S. Geol. Survey,

VIII, 1884, p. 157, pi. 14, fig. 9. 
LOG. Eureka district, Nevada.

Leiorhynchus newberryi Hall. Waverly (L. Garb.).
Leiorhynchus newberryi Hall, Twenty-third Rep. New York State Cab. Nat.

Hist., 1873, p. 240, pi. 11, figs. 25-27. 
Liorhynchus newberryi Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

194, pi. 59, figs.'37, 38. ° 
LOG. Kelloggsville, Ashtabula County, Ohio.

Leiorhynchus quadricostatum (Vanuxein). Genesee (Dev.).
Orthis quadricostata Vanuxein, Geol. New York; Rep. Third Dist., 1842, p. 168, 

fig. 2.
Atrypa (Orthis) quadricostata Hall, Ibidem, Rep. Fourth Dist., 1843, p. 223, fig. 2.
Leiorhynchus quadricostata Hall, Thirteenth Rep. New York State Cab. Nat. 

HiBt., 1860, p. 86; Pal. New York, IV, 1867, p. 357, pi. 56, figs. 44-49.  
Clarke, Bull. U. S. Geol. Survey, 16, 1885, p. 24. Nettelroth, Kentucky Fos 
sil Shells, Mem. Kentucky Geol. Survey, 1889, p. 71.

° Leiorhynchus quadricostata? Meek, King's U. S. Geol. Espl. 40th Par!., IV, 1877, 
p. 79, pi. 3, fig. 9.

Liorhynchus quadricostatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, 
p. 193, pi. 59, figs. 21, 22.

LOG. Ithaca, Seneca Lake, Cayuga Lake, New York; Falls of Ohio; White Pine 
district, Nevada.

Leiorhynchus robustum Hall and Clarke. Cheinung (Dev.). 
Liorhynchus robustus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pi. 59,

figs. 30, 31. 
LOG. Steuben County, New York.

Leiorhynchus sesquiplicatum A. Wincliell. Hamilton (Dev.).
Leiorhynchus sesquiplicatus A. Winchell, Rep. Lower Peninsula Michigan, 1866,

p. 9-\ 
LOG. Grand Traverse district, Michigan.

Leiorhynchus sinuatum Hall. Chemung (Dev.). 
Leiorhynchus sinuatus Hall, Pal. New York, IV, 1867, p. 362, pi. 57, figs. 13-17. 
Rhynchouella (Leiorhynchus) sinuatus Walcott, Mon. U. S. Geol. Survey, VIII,

1884, p. 158, pi. 14, fig. 5.
Liorhynchus sinuatus Hall and Clarke, Pal. New York, VIII, Pt. II, 18P3, p. 194. 
LOG. Ithaca and Chemung Narrows, New York; Eureka district, Nevada.
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LEPTJENA Dalinan.
Genotype Productus rugosa Hisinger=Conchita rhomboidalis 

Wilckens.
Lepttena Dalman, Kongl. Svenska Vet.-Akad. Haiidl., for 1827, 1828, pp. 93, 94.  

King, Mon. Permian Foss., Pal. Soc., 1850, p. 104. Hall and Clarko, Pal. 
New York, VIII, Pt. I, 1892, p. 276. Winchell and Sclmchert, Minnesota 
Geol. Survey, III, 1893, p. 409. Hall and Clarke, Eleventh Ann. Rep. New- 
York State Geologist, 1894, p. 277.

Leptagonia McCoy, Garb. Foss. Ireland, 1844, p. 116.
Plectambonites CEhlert, Fischer's Maim el Conchyliologie, 1887, p. 1283.

Leptaina alternata Conrad=Rafinesquina alternata.
Leptaina alternistriata Hall=Bafinesquina alternata alternistriata.
Leptaina barabuensis Whitfield=Syntrophia barabueusis.
Leptaina bipartita Hall=Strophornena bipartita.
Leptaiua canierata Hall=Bafinesquina camerata.
Leptaena charlottse Winchell and Schuchert. Trenton (Ord.). 

Leptama chaiiottte Winchell and Schuchcrt, American Geol., IX, April 1,1892,
p. 288; Minnesota Geol. Survey, III, 1893, p. 410, pi. 32, figs. 1-5. 

Strophomena halli Sardeson, Bull. Minnesota Acad. Nat. ScL, III, April 9, 1892,
p. 334, pi. 4, figs. 36-3^. 

LOG. Minneapolis and St. Paul, Minnesota.

Leptena concava Hall=Lept8enisca concava.
Leptaiua corrugata Hall=Strophomena comigata.
Leptsena decipiens Billings=Leptella decipiens.
Leptsena deflecta Hall=Dinorthis deflecta.
Lepttena deltoidea=Eafinesquina deltoidea and K. minnesotaensis.
Leptsena depressa Hall=L. rhomboidalis.
Leptneua fasciata Hall=Eafinesquina fasciata.
Leptsena incrassata Hall=Eaflnesquina iucrassata.
Lepteena indeuta Conrad=Stropheodonta iudenta.
Leptsena julia Shaler=Strophomena julia.
Leptssna laticosta de Verneuil=Tropidoleptus carinatus.
Leptcena melita Hall and Whitneld=Dalmanella melita.
Lepteena mesacosta Shuinard=Eafinesquina mesicosta.
Leptcena minuesotensis Sardeson=Plectambonites sericeus.
Leptsena nucleata Hall=Anoplia nncleata.
Leptaina obscura Hall=Bafmesquma obscura.
Lepttena orthididea Hall=Strophonella orthididea.
Leptsiena patenta Hall=Strophonella patenta.
Leptaina planoconvexa Hall=Strophomena i^laniconvexa.
Leptlaena planumbona Hall=Strophomena rugosa.
Leptsena plicatella Ulrich=Plectambonites plicatellus.
Leptaina plicifera Hal^Dalmanella 1? plicifera.
Leptona prajcosis Sardeson=Plectambouites sericeus.
Leptaina proftmda Hall=Stropheodonta profunda.
Leptaina prolongata Foerste=Plectambonites transversalis prolong-

atus. 
Leptaina punctulifera Oourad=Strophonella punctulifera.
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Leptsena quadrilatera Shaler=L. rliomboidalis. 
Leptsena recedens Sardeson=Flectambonites sericeus. 
Lepfoena recta Hall=Dinorthis deflecta.    
Leptaena rhomboidalis (Wilukeus). Trentou-Waverly (Ord. L. Garb.).

Conchita rhoniboidalis Wilckeus, Nachrict von selten Versteinerungen, 1769, p. 
77, pi. 8, figs. 43, 44.

Strophomena undulosa Conrad, Fifth Ann. Rep. Geol. Survey New York, 1841, 
p. 54.

Strophomena depressa Van uxem, Geol. New York; Rep. Third Diet., 1842, p. 79, 
fig. 5. Hall, Ibidem, Rep. Fourth Diet., 1843, p. 77, fig. 5; p. 104, fig. 2.  
Billings, Canadian Nat. Geol., I, 1856, p. 59, pi. 1, fig. 5. Roemer, Sil- 
Fauna west. Tennessee, 1860, p. 65, pi. 5, fig. 2.

Strophomena undulatus Yauuxein, Geol. New York; Rep. Third Dist., 1842, p. 
139, fig. 3.

Strophomena undulata Hall, Ibidem, Rep. Fourth Dist., 1843, p. 175, fig. 3.  
Yandell and Shumard, Gout. Geol. Kentucky, 1847, p. 11.

Productus? snlcatus Casteluau, Essai Syst. Sil. l'Am6rique Septentriouale, 1843, 
p. 39, pi. 13, fig. 7.

Productus snlcifer do Verueuil, Ibidem, 1843, p. 39.
Leptaeiia tenuistriata Hal], Pal. Now York, I, 1847, p. 108, pi. 31A, fig. 4. Hall 

and Ciarke, Pal. New York, VIII, Pt. I, 1892, pi. 8, figs. 12-16.
Leptiena depressa Hall, Pal. New York, II, 1852, p. 62, pi. 21, fig. 8; p. 257, pi. 

53, fig. 6. Rogers, Geol. Pennsylvania, II, Pt. II, 1858. p. 823, fig. 630.
Strophomena rngosa Hall, Pal. New York, III, 1859, p. 195, pi. 19, fig. 1.
Strophomeua rhomboidalis Billings, Canadian Jour., VI, 1861, p. 336, figs. Ill, 

112;-Geol. Canada, 1863, p. 311, fig. 314; p. 367, fig. 373; Proc. Portland 
Soc. Nat. Hist., 1863, p. 107, pi. 3, fig. 1. Hall, Pal. New York, IV, 1867, p. 
76, pi. 12, figs. 16-18; p. 414, pi. 15, figs. 15, 16. Meek and \Yortheu, Geol. 
Survey Illinois, III, 1868, p. 426, pi. 10, fig. 7. Meek, Pal. Ohio, I, 1873, p. 
75, pi. 5, fig. 6. Billings, Pal. Foss., II, 1874, p. 27. White, Wheeler's Expl. 
Survey west 100th Merid., IV, 1875, p. 85, pi. 5, fig. 5  Hall and Whitfield, 
King's U. S. Geol. Expl. 40th Par]., IV, 1877, p. 253, pi. 4, fig. 4. Hall, 
Twenty-eighth Rep. New York State Mus. Nat. Hist., 1879, p. 151, pi. 22, 
figs. 4-10. Miller, Jour. Cincinnati Soc. Nat. Hist., IV, 1881, p. 1. Hall, 
Eleventh Rep. State Geol. Indiana, 1882, p. 288, pi. 22, figs. 4-10; Second 
Ann. Eep. New York State Geol., 1883, pi. 38, figs. 17-31.-Walcott, Moii.
U. S. Geol. Survey, VIII, 1884, p. 118. Beecher and Ciarke, Mem. New York
State Mns., I, 1889, p. 18, pi. 2, figs. 1-13. Nettelroth, Kentucky Fossil
Shells, Mem. Kentucky Geol. Survey, 1889, p. 150, pi. 18, figs. 1-3. Foerste,
Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 298. Beecher, American Jour.
Sci., 3d ser., XLI, 1891, p. 357, pi. 17, figs. 18-21. Herrick, Geol. Ohio, VII,
1895, pi. 20, fig. 6. 

Strophomena aualoga Davidsou, Quart. Jour. Geol. Soc. London, XIX, 1863, p.
173, pi. 9, fig. 18. Dawson, Acadian GcoL, 3d cd., 1878, p. 295, fig. 95. 

Leptiena quadrilatera Shaler, Bull. Mus. Comp. Zoo!., 4, 1865, p. 65. 
Strophomena gibbosa James, Cincinnati Quart. Jour. Sci., I, 1874, p. 333. 
Strophomena tenuistriata Miller, Ibidem, II, 1875, p. 55. Hall, Second Ann.

Rep. New York State Geol., 1883, pi. 38, figs. 12-16. 
Lepttena rhomboidalis Hall and Ciarke, Pal. New York, VIII, Pt. I, 1892, p. 279,

pi. 8, figs. 17-31; pi. ISA, figs. 40-42; pi. 20, figs. 21-24. Foerste, Geol. Ohio,
VII, 1895, p. 566. 

Lepttena (Strophomena) rhomboidalis,- Beecher, American Jour. Sci., 3d ser.,
XLIV, 1892, p. 150, pi. 1, figs. 7-9.

Plectambonites rhomboidalis Keyes, Ge.ol. Survey Missouri, V, 1895, p. 70, fig. 6. 
Loc. Generally distributed in the above-given formations throughout America

and Europe.
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Leptaena rhomboidalis ventricosa Hall. Oriskany (Dev.).
Strophomena depressa var. ventricosa Hall, Tenth Rep. New York State Cab.

Nat. Hist., 1857, p. 55. 
Strophomena rugosa var. veutricosa Hall, Pal. New York, III, 1859, p. 417, pi.

94, ligs. 2, 3. 
Leptama rhomboidalis var. ventricosa Hall and Clarke, Pal. New York, VIII,

Pt. I, 1892, pi. 15A, fig. 43. 
Loc. Albany and Schoharie counties, New York; Cumberland, Maryland; Cayuga,

Ontario.

Leptsena rugosa=L. rhomboidalis. 
Leptaena saxea Sardeson=Plectambonites sericeus. 
Leptaena sericea Sowerby=Plectambonites sericeus. 
Leptsena sordida Billings=Leptella sordida.

Lept8ena(?) stelzneri Kayser. Ordovician.
Leptajna stelzueri Kayser, Palseontographica, Suppl., Ill, 1876, p. 21, pi. 3, fig. 21. 
Loc. Guaco, Argentiue Republic.
Ols. Since this species has a high ventral area and a perforated deltidium it is 

probably a Clitambonites.

Leptaena striata Hall=Strophouella striata.
Leptaena subplaua Hall=Orthothetes subplanus.
Leptaena subquadrata* Hall=Christiania subquadrata.
Leptaena subtenta Hall=Strophomena trentonensis or S. rugosa sub-

tenta.
Leptsena sulcata de Verneuil=Strophomena sulcata. 
Leptaena tenuilineata Hall=Kafinesquina tenuiliueata. 
Leptaana tenuistriata Hall=L. rhomboidalis. 
Leptaena transversalis=Plectambonites transversalis. 
Leptaena transversalis var. alabamaensis Foerste = Plectambonites

transversalis alabamaensis. 
Leptaena trilobata Owen=Strophomena trtlobata.
Leptaena unicostata Meek and Worthen. Lorraine (Ord.).

Leptajna (n. sp. ?) Owen, Geol. Survey Wisconsin, Iowa, Minnesota, 1852, pi. 2B,
fig. 3. [See specimen in IT. S. Nat. Mus., Cat. Invert. Foss., 17908.] 

Strophomena unicostata' Meek and Worthen, Geol. Survey Illinois,,!!!, 1868, p.
335, pi. 4, fig. 11. Whitfield, Geol. Wisconsin, IV, 1882, p. 262, pi. 12, fig. 14. 

Rafinesquina unicostata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi.
15A, fig. 39; pi. 20, fig. 25. 

Leptaena unicostata Winchell and Schuchert, Minnesota Geol. Survey, III, 1893,
p. 411, pi. 32, figs. 6-9. Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 174. 

Loc. Savanna and Wilmington, Illinois; Delafield and Iron Ridge, Wisconsin;
Spring Valley and Granger, Minnesota; Lattners, Iowa; Rapids of the Nelson
River, Lake Winnipeg, Manitoba.

Leptaena variolata d'Orbigny=Ohonetes variolatus. 
Leptsena vicina Castelnau=Chonetes vicinus.
LEPT.ZENISCA Beecher. Genotype Leptaena concava Hall.

Leptsenisca Beecher, American Jour. Sci., 3dser., XL, 1890, p. 239, pi. 9, figs. 1-5.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 3CC;-Eleventh Ann. 
Rep. New York State Geologist, 1894, p. 291.

Bull. 87  16
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Leptaenisca adnascens Hall and Clarke. Lower Helderberg (Dev.).
Lepfcsenisca adnaacens Hall and Clarke,-Pal. New York, VIII, Pt. 1,1892, pp. 301,

352, pi. ISA, figs. 22, 23. 
LOG. Near Clarksville, New York.

Leptaenisca concava Hall. Lower Helderberg (Dev.).
Leptama concava Hall, Tenth Rep. New York State Cab. Nat. Hist., 1857, p.

47; -Pal. New York, III, 1859, p. 197, pi. 18, fig. 2. 
Lcptnena? (subgenus?) concava Hall, Second Ann. Rep..New York State Geol.,

1883, pi. 46, figs. 30, 31. 
Leptsenisca coucava Beecher, American Jour. Sci., 3d ser., XL, 1890, p. 238, pi.

9, figs. 1-5. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 300, pi. 15,
figs. 30, 31; pi. 15A,'figs. 19-21. 

Loc. Albany County, New York; Decatur County, Tennessee.

Leptaenisca tangens Hall and Clarke. Lower Helderberg (Dev.).
Leptaenisca tangens Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 301,

352, pi. 15A, figs. 24-30. 
Loc. Near Clarksville, New York.

LEFTELLA Hall and Clarke. Genotype Leptsena sordida Billings. 
Leptella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 293; Eleventh 

Ann. Rep. New York State Geologist, 1894, p. 277.

Leptella decipiens (Billings). Calciferous (Ord.).
Lepttena decipiens Billings, Pal. Fossils, I, 1862, p. J4, fig. 67; p. 219; Geol.

Canada, 1863, p. 231, fig. 243.
Leptella decipiens Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 294. 
Loc. Point Levis, Canada; Portland Creek, Newfoundland.

Leptella sordida (Billiugs). Calciferous (Ord.). 
Leptsena sordida Billings, Pal. Fossils, 1,1862, p. 73, fig. 66; Geol. Canada, 1863,

p. 231, fig. 242. 
Leptella sordida Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 293, pi.

15A, figs. 12-16. 
Loc, Point Levis, Canada.

LEPTOBOLUS Hall. Genotype L. lepis Hall.
Leptobolus Hall, Description n. sp. Foss. from Hudson River Group, J871, p. 3; 

Twenty-fourth Rep. New York State Cab. Nat. Hist., 1872, p. 226. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 73,165; Eleventh Ann. Rep.
New York State Geologist, 1894, p. 241.

Leptobolus «grandis Matthew. Lowest Ordovioian.
Leptobolus grandis Matthew, Trans. Royal Soc. Canada, X, 1874, p. 91, pi. 16,

fig. 7. 
Loc. Hardingville, New Brunswick.

Leptobolus insignis Hall. Utica (Ord.).
Leptobolus insignis Hall, Descrip. n. sp. Foss. from Hudson River Group, 1871, 

p. 3, pi. 3, fig. 17; Twenty-fourth Rep. New York State Cab. Nat. Hist., 
1872, p. 227, pi. 7, fig. 17. Nicholson, Pal. Province Ontario, 1875, p. 85.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 74, pi. 3, figs. 1-6.

Loc. Middleville, Utica, etc., New York; Ottawa, Canada; Cincinnati, Ohio.

Leptobolus lepis Hall. Utica (Ord.).
Leptouoius lepis Hall, Description u. sp. Foss. from Hudson River Group, 1871, 

p. 3, pi. 3, figs. 19,20; Twenty-fourth Rep. New York State Cab. Nat. Hist., 
1872, p. 226, pi. 7, figs. 19, 20. Hall and Whitlield, Pal. Ohio, II, 1875, p. 69, 
pi. 1, nVs.10, 11. Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 11. Hall 
and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 74, pi. 3, figs. 8-10.

Loc. Cincinnati, Ohio.
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Leptobolus occidentalis Hall. Maquoketa (Ord.). 
Leptobolus occidentalis Hall, Description n. sp. Foss. from Hudson River Group,

1871. p. 3, pi. 3, fig. 18; Twenty-fourth Rep. New York State Cab. Nat. Hist.,
1872. p. 227, pi. 7, fig. 18. Hall and Clarke, Pal. New York, VIII, Pt. I, 
1892, pi. 3, fig. 7. 

LOG. Hawleys Mills, Iowa; Platteville, Wisconsin; Ottawa, Canada (Ami).

Leptoccelia Hall=Anoplotheca. 
Leptoccelia propria Hall=Anoplotheca flabellites. 
Leptoccelia clisparilis Hall=Atrypina disparilis. 
Leptoccelia imbricata Hall=Atrypina imbricata. 
LEPTOSTROPHIA Hall and Clarke.

Genotype Stropheodonta magnifica Hall.
Leptostrophia Hall-and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 288; Elev 

enth Ann. Rep. New York State Geologist, 1894, p. 281.
01)8. This is a subdivision of Stropheodonta. The following species have been 

referred to it: S. magnifica, S. perplana, S. textilis, S. beckei, S. magniventra, 
S. junia, S. Irene, S. blainvillei, and S. tullia.

LINDSTRCEMELLA Hall and Clarke. Genotype L. aspidium H. aud C.
Lindstroemella Hall and Clarke, Extract Pal. New York, Vlll, 1890, p. 134; Pal. 

New York, VIII, Pt. I, 1892, p. 134; Eleventh Ann. Rep. New York State 
Geologist, 1894, p. 257.

Lindstroemella aspidium Hall and Clarke. Hamilton (Dev.). 
Liudstroemella aspidium Hall and Clarke, Extract Pal. New York, VIII, 1890, p. 

134, pi. 4E, figs. 25-28; Pal. New York, VIII, Pt. I, 1892, pp. 134,178, pi. 4E, 
figs. 25-28. . 

Loc. Leonardsville, Hamilton, Darien, etc., New York.

LINGULA Bruguiere. Genotype Lingiila anatina Lamarck. 
Lingula Bruguiere, EncyclopeVlie Mdthodique, I, 1792, pi. 250. Meek and Hay- 

den, Pal. Upper Missouri, Smithsonian Cont. to Knowl., XIV, 172, 1864, p. 
88. Hall, Pal. New York, IV, 1867, p. 5.  Dall, American Jour. Conch., VI, 
1870, pp. 153, 154. Meek, Hayden's U. S. Geol. Survey Terr., IX, 1876, p. 7.  
Dall, Bull. U. S. Nat. Museum, 8, 1877, p. 43. Hall and Clarke, Pal. NOAV 
York, VIII, Pt. I, 1892, pp. 2, 161. Winchell and Schuchert, Minnesota 
Geol. Survey, III, 1893, p. 338. Hall and Clarke, Eleventh Ann. Rep. New 
York State Geologist, 1894, p. 226.

Lingula acuminata Ha,ll=Lingulepis acuminata. 
Lingula acutangula Eoemer=LiDgulepis acutangulus.
Lingula acutirostris Hall. Clinton (Sil.). 

Lingula acutirostra Hall, Geol. New York; Rep. Fourth Diet., 1843, p. 77, fig. 9
on p. 76; Pal. New York, II, 1852, p. 56, pi. 20, fig. 5. 

Loc. Wolcott, New York. 
O&s. Based upon a single specimen now lost.

Lingula sequalis Hall. Trenton (Ord.). 
Lingula requalis Hall, Pal. New York, I, 1847, p. 95, pi. 30, tig. 3. Walcott, Proc.

U. S. Nat. Mus., XI", 1888, p. 480, fig. 3. Hall and Clarke, Pal. New York, VIII,
Pt. I, 1892, p. 9, fig. 4. 

Loc. Middleville, Trenton Falls, and Rome, New York.

Lingula alba-pinensis Walcott. Upper Devonian. 
Lingula albapinensis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 108, pi. 2,

fig. 1. 
LOG. White Pine district, Nevada.
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Lingula alveata Hall=Dignomia alveata. °
Lirigula ampla Owen=Lingulella ampla.
Liiigula antiqua Emmons=Lingulepis acuminata.
Lingula autiqua Hall, 1851, 1862, Hayden, 1863 (non Hall, 1847)=Lin-

gulepis piuniforiuis. 
Liugula antiquata Knmions=Lingulepis acumiuata.

Lingula artemis Billings. Gasp6 No. 5 (L. Dev.).
Lingula artemis Billings, Pal. Fossils, II, 1874, p. 14, fig. 4. 
Loc. Gasp6, Cape Bon Ami.

Lingula atra Herrick. Waverly (L. Carb.). 
Lingula atra Herrick, Bull. Denison Univ., IV, 1888, pp. 13, 16, pi. 10, tig. 30; 

Geol. Ohio, VII, 1895, pi. 22, figs. 5, 6. 
Loc. Cuyahoga River, Ohio.

Lingula attenuata Hall=Glossina trentonensis. 
Lingula aurora Hall=Lingulella aurora. 
Liiigula aurora var. Hall=Lmgulella stoneana.

Lingula belli Billings. Chazy (Ord:).
Lingula belli Billings, Canadian Nat. Geol., IV, 1859, p. 431, figs. 7, 8; Geol.

Canada, 1863, p. 124, fig. 47. 
Loc. Island of Montreal, Allumette Island, Canada.

Lingula beltrami Winchell and Schuchert. Lorraine (Ord.). 
Lingula beltrami Winchell and Schuchert, Minnesota Geol. Survey, III, 1893,

p. 351, figs. 25a, 25b. 
Loc. Spring Valley, Minnesota.

Lingula bicarinata Ringueberg. Niagara (Sil.).
Lingula bicariuata Ringueberg, Proc. Acad. Nat. Sci. Philadelphia, 1884, p. 149,

pi. 3, fig. 8. Miller, N. American Geol. Pal., 1889, p. 349. 
Loc. Lockport, New York.

Lingula billingsana Whitoaves=Lingulella billingsana.

Lingula bisulcata Ulrich. Utica (Ord.).
Lingula bisnlcata Ulrich, American Geologist, III, 1889, p. 380, fig. 2, on p. 378. 
Loc. Ludlow, Kentucky.

Lingula brevirostris Meek and Hayden. Jurassic.
Lingula brevirostris Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1858, 

p. 50; Ibidem, 1860, p. 419; Pal. Upper Missouri, Smithsonian Cont. to 
Knowl., XIV, 172, 1865, p. 69, pi. 3, fig. 3. Whitfield, Powell's Geol. Geogr. 
Survey Rocky Mt. Region, 1880, p. 346, pi. 3, figs. 4, 5.

Loc. Black Hills, Dakota.

Lingula briseis Billings. Trenton (Ord.). 
Lingula briseis Billings, Pal. Fossils, I, 1862, p. 48, fig. 52; Geol. Canada, 1863,

p. 161, fig. 136. 
Loc. Bayonne River, Canada. *

Lingula (??) calumet N. H. Winchell. ? Cambrian.
Lingula calumet N. H. Winchell, Thirteenth Ann. Rep. Geol. Nat. Hist. Survey

Minnesota,' 1885, p. 65. Miller, N. American Geol. Pal., 1889, p. 349. 
Loc. Pipestone, Minnesota. 
Obs. It is not certain that these specimens are organic.
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Lingula(?) canadaensis Billings. Trenton and Lorraine (Ord.). 
Liugula canadensis Billings, Pal. Fossils, I, 1862, p. 114, fig. 95; Geol. Canada,

1863, p. 210; fig. 209. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p.
27. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 352, fig. 26. 

LOG. Anticosti; in the'Galena at Mautorville and Hader, Minnesota.

Lingula carbonaria Skuinard. Upper Carboniferous. 
Lingula carbonaria Shumard, Trans. St. Louis Acad. Sci., I, 1858, p. 215. 
LOG. Clarke County, Missouri.

Lingula centrilineata Hall. Lower Helderberg (Dev.).
Lingula centrilineata Hall, Pal. New York, III, 1859, p. 155, pi. 9, figs. 1, 2. 

Hall and Clarke,- Pal. New York, VIII, Pt. I, 1892, p. 15. 
Loc. Albany County, New York.

Lingula ceryx Hall. Sclioliarie (Dev.). 
Lingula ceryx Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p.

19; Pal. New York, IV, 1867, p. 5, pi. 2, fig. 1. 
Loc. Clarkesville, New York.

Lingula cincinnatiensis Hall and Whitfield. Lorraine (Ord.).
Lingulella (Dignomia) cincinnatiensis Hall and Whitfield, Pal. Ohio, II, 1875,

p. 67, pi. 1, figs. 2, 3.
Lingulella ciucinnatiensis Miller, American Pal. Foss., 1877, p. 115.' 
Loc. Cincinnati, Ohio.

Lingula clathrata Winchell and Schuchert. Trenton (Ord.). 
Lingula clathrata Winchell and Schuchert, Minnesota Geol. Survey, III, 1893,

p. 345, pi. 29, fig. 42. 
Loc. St. Paul, Minnesota.

Lingula clintoni Vauuxem. , Clinton (Sil.).
Lingnla oblonga Conrad (uon Eichwald), Third Ann. Rep. Geol. Survey New 
. York, 1839, p. 65. Hall, Geol. New York; Rep. Fourth Diet., 1843, p. 77, fig.

4; Pal. New York, II, 1852, p. 54, pi. 20, fig. 1. Rogers, Geol. Pennsylvania,
II, Pt. II, 1858, p. 823, fig. 629.

Lingula clintoni Vanuxem, Geol. New York; Rep. Third Dist., 1842, p. 79, fig. 4. 
Lingula suboblonga d'Orbigny, Prodrome Pal. Stratig., 1850, p. 34. 
Loc. Cayuga County, New York; Pennsylvania; Hamilton, Ontario; Arisaig,

Nova Scotia (Honeyman and Ami).

Lingula cobourgensis Billings. Trenton (Ord.). 
Lingula cobourgensis Billings, Pal. Fossils, 1,1862, p. 50, fig. 54; Geol. Canada,

1863, p. 161, fig. 132. 
Lingula cobourgensis? Winchell and Schuchert, Minnesota Geol. Survey, III,

1893, p. 346, pi. 29, fig. 12. 
Loc. Cobourg and Colingwood, Canada; ?Miuneapolis, Minnesota; in the Utica

at Ottawa, Canada (Ami).

Lingula coheni A. Ulrich. Middle Devonian. 
Lingula coheui A. Ulrich, N. Yahrb. f. Mineral., Beilagebaud, VIII, 1892, p. 82,

pi. 5, fig. 11. 
Loc. Near Pulquina, Bolivia.

Lingula complanata Williams. Hamilton-Ithaca (Dev.).
- Lingula nada Hall, Pal. New York, IV, 1867, pi. 2, fig. 4 (not figs. 5, 6).

Lingula complanata Williams, Proc. American Ass. Adv. Sci., XXX, 1882, p. 188 ; 
Bull. U. S. Geol. Survey, 3, 1884, pp. 14, 15, 20, 22. Hall and Clarke, Pal.
New York, VIII, Pt.I, 1892, pi. 1, fig. 17. 

Loc. Ithaca and Canandaigua Lake, New York.
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Lingula compta Hall and Clarke. Hamilton (Dev.).
Lingula compta Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 171, pi. 1,

fig. 16. 
LOG. Canandaigua Lake, New York.

Lingula concentrica Vanuxem=Schizobolus concentricus.
Lingula concentrica Conrad. ? Corniferous (Dev.). 

Lingula concentrica Conrad, Third Ann. Rep. Geol. Survey New York, 1839, p 64. 
Loc. "Helderberg Mountains," New York. 

' Obs. Insufficiently denned to be recognized.

Lingula covingtonensis Hall and Whitfield. Utica (Ord.).
Lingula coviugtonensis Hall and Whitfield, Pal. Ohio, II, 1875, p. 67, pi. 1, tig.

1. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 8. 
Loc. Covington, Kentucky.

Lingula crassa Hall=Glossiua crassa.
Lingula crawfordsvillensis Gurley. . Keokuk (L. Garb.). 

Lingula crawfordsvillensis Gurley, New Carboniferous Foss., 1, 1883, p. 2. Mil 
ler, N. American Geol. Pal., 1889, p. 350. 

Loc. Crawfordsville, Indiana. 
Obs. Should be compared with L. varsaviensis.

Lingula cuneata Conrad. Medina (Sil.).
Lingula cuneata Conrad, Third Ann. Rep. Geol. Survey New York, 1839, pp. 63, 

64. Hall, Geol. New York; Rep. Fourth Diet., 1843, p. 48, fig. 5; Pal. New 
York, II, 1852, p. 8, pi. 4, fig. 2. Hall and Clarke, Pal. New York, VIII Pt. 
I, 1892, p. 12, pi. 1, figs. 11, 12; pi. 4K, fig. 9.

Lingulella cuneata Miller, N. American Geol. Pal., 1889, p. 352.
Loc. Medina and Lockport, New York. .

Lingula curta Conrad. Trenton-Utica (Ord.).
Lingula curta Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 266, pi. 

15, fig. 12, Hall, Pal. New York, I, 1847, p. 97, pi. 30, fig. 6. Rogers, Geol. 
Pennsylvania, II, Pt. II, 1858, p. 818, fig. 604. Billings, Geol. Canada^lSeS, 
p. 161, fig. 138; p. 201, fig. 197. Emerson, Geol. Frobischer Bay; Nourse's 
Narr. Hall's Arctic Exped., App., Ill, 1879, p. 578.

Loc. East Canada Creek and Middleville, New York; Carlisle, etc., Pennsyl 
vania; Montmorency Falls, Canada; Frobischer Bay.

Lingula cuyahoga Hall. Chemung-Waverly (Dev.-L. Garb.).
Lingula cuyahoga Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, 

p. 24; Pal. New York, IV, 1867, p. 15, pi. 1, fig. 5. Herrick, Bull. Denison 
Univ., IV, 1888, p. 13; Geol. Ohio, VII, 1895, pi. 22, fig. 9.

Lingula cuyahoga? Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pi. 1, fig. 18.
Loc. Akron and Cuyahoga Falls, Ohio; Chemung group, Panama, New York.

Lingula cyane Billings=Glossina cyane.
Lingula daphne Billings=Glossina trentonensis.
Liugula dawsoni Matthew=Lingulella dawsoni.
Lingula delia Hall. Hamilton (Dev.).

Lingula delia Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 22 ;  
Pal. New York, IV, 1867, p. 12, pi. 2, fig. 9. Hall and Clarke, Pal. New York, 
VIII, Pt. 1,1892, p. 15, pi. 1, fig. 29.

Loc. Canandaigua Lake, New York.

Lingula densa Hall. Hamilton (Dev.). 
Lingula densa Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 22;   

Pal. New York, IV, 1867, p. 11, pi. 2, figs. 10, 11.
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Lingula densa Hall Continued.
Liugula denaa? Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 15, pi. 1,

fig. 23. 
Loo. Summit and Centerfield, New York.

Lingula desiderata Hall. Oorniferous (Dev.).
Lingula desiderata Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863,

p. 19; Pal. New York, IV, 1867, p. 6, pi. 2, fig. 2. 
Loc. Ontario County, New York.

Lingula(?) dolata Sardeson. - Calciferous (Ord.).
Lingula dolata Sardeson, Bull. Minnesota Acad. Nat. Sci., IV, 1896, pi. 6, fig. 12. 
Loc. Stillwater, Minnesota.

Lingula dubia d'Orbigny=Glossina dubia.
Lingula elder! Whitfield. Trenton and Lorraine (Ord.).

Lingula elderi Whitfield, American Jour. Sci., 3d ser., XIX, June, 1880, p. 472,
figs. 1, 2; Geol. Wisconsin, IV, 1882, p. 345, pi. 27, figs. 1-5. Hall and Clarke,
Pal. New York, VIII, Pt. I, 1892, p. 11, pi. 1, figs. 21,22. Winchell and Schu-
chert, Minnesota Geol. Survey, III, 1893, p. 339, pi. 29, figs. 1-4.

Lingula minuesoteusis N. H. Winchell, Eighth Ann. Rep. Geol. Nat. Hist. Sur 
vey Minnesota, July, 1880, p. 61.

Loo. Rochester, Minneapolis, etc., Minnesota; Beloit, Wisconsin; Cincinnati, 
Ohio.

Lingula elegantula Shaler=L. rectilateralis. 
Lingula elliptica Hall (uoii Phillips)=L. subelliptica.
Lingula(?) elliptica Emmons. . Cambrian. 

Lingula elliptica Einmona (noii Phillips, 1836), American Geology, Pt. II, 1855,
p. 112.

Loc. Augusta County, Virginia. 
Oba. This species belongs to another genus. The specific name will therefore

not conflict with that of Phillips.

Lingula elongata Hall. Trenton (Ord.).
Lingula elongata Hall, Pal. New York, 1,1847, p. 97, pi. 30, fig. 5. Billings, Geol.

Canada, 1863, p. 161, fig. 135.  Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 165. 
Loo. Lewis County, New York; Lake Winnipeg, Manitoba; Ottawa, Canada, in

the Utica terrane (Ami).

Lingula ererensis Bathbun. Middle Devonian.
Lingula ererensis Rathbuu, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 16. 
Loc. Erere, Province of Para, Brazil.

Liugula exilis Hall=Lingulodisciua exilis.
Lingula eva Billings. . Black Eiver (Ord.). 

Lingula eva Billings, Canadian Nat. Geol., VI, 1861, p. 150; Geol. Canada, 1863,
p. 141, fig. 73. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893,
p. 341, pi. 29, figs. 5, 6. 

Loc. Murray Bay, Canada; Fremont, Wiriona County, Minnesota.

Lingula forbesi Billings. Lorraine (Ord.).
Lingula forbesi Billings, Pal. Fossils, 1,1862, p. 115, fig. 96. 
Loc. Auticosti.

Lingula gannensis Herrick. Waverly (L. Carb.).
Lingula gannensis Herrick, Bull. Denison Univ., IV, 1888, pp. 12,17, pi. 3, figs.

2,3; Geol. Ohio, VII, 1895, pi. 22, figs. 2, 3. 
Loo. Gann, Knox County, Ohio.
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Lingula gibbosa Hall. Niagara (Sil.).
Lingula gibbosa Hall, Description n. sp. Foss. Waldron, Indiana, 1879, p. 13;  

Eleventh Rep. State Geol. Indiana, 1882, p. 284, pi. 27, fig. 2; Trans. Albany 
Institute, X; 1883, p. 69.

LOG. Waldron, Indiana.

Lingula gorbyi Miller. Chouteau (L. Garb.). 
Lingula gorbyi Miller, Eighteenth Ann. Rep. Geol. Survey Indiana, 1894, p.

309, pi. 9, figs. 3, 4. 
Loc. Sedalia, Missouri. -

Lingula grrfcana Rathbun. Middle Devonian.
Lingula gracaua Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 259, fig. 2. 
Loc. Erere, Province of Para, Brazil.

Lingula halli White. Burlington (L. Garb.). 
Lingula halli White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 30. 
Loc. Burlington, Iowa.

Lingula howleyi Matthew. Lower Ordovician. 
Lingula howleyi Matthew, Trans. Royal Soc. Canada, 2d ser., 1,1896, p. 259, pi.

l,fig.3.
Loc. Kelleys Island, Conception Bay, Newfoundland. 
01)8. Appears to be a synonym for L. murrayi Billings.

Lingula hurlbuti N. H. Winchell = Glossina hurlbuti. .
Lingula huronenais Billings. Ohazy (Ord.). 

Lingula huronensis Billings, Canadian Nat. Geol., IV, 1859, p. 433, fig. 9; Geol.
Canada, 1863, p. 124, fig. 48. 

Loc. St. Joseph Island, Lake Huron.

Lingula indianaensis Miller and Gurley. Keokuk (L. Garb.). 
Lingula indianensis Miller and .Gurley, Bull. Illinois State Mus, Nat. Hist., 3,

1893, p. 69, pi. 7, fig. 1. 
Loc. Crawfordsville, Indiana.

Lingula ingens Spencer. . .Niagara (Sil.).
Lingula ingens Spencer, Bull. Univ. State Missouri, 1884, p. 56; Traus. St. 

Louis Acad. Sci., IV, 1886,.p. 606, pi. 8, fig. 6.
Loc. Hamilton, Ontario.

Lingula insularis Billings. Anticosti (Sil.). 
Lingula insularis Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 40. 
Loc. Anticosti.

Lingula iole Billings. Calciferous (Ord.).
Lingula iole Billings, Pal. Fossils, I, 1865, p. 215, fig. 199. 
Loc. Near Portland Creek, Newfoundland.

Lingula iowaensis Owen. Galena (Ord.).
Lingula iowensis Owen, Geol. Rep. Iowa, Wisconsin, and Illinois, 1844, p. 70, 

pi. 15, fig. 1. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 8, pi. 1, 
fig. 14. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 349, 
pi. 29, figs. 19-22. Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 164.

Lingula quadrata? Owen (not Eich.), Geol. Rep. Wisconsin, Iowa, and Minne 
sota, 1851, pi. 2B, fig. 8. [See specimens in U. S. Nat. Mus., Cat. Invert. 
Foss., 17873.]

Liugula quadrata Hall, Geol. Wisconsin, I, 1862, p. 46,"fig. 1, and p. 435. Meek 
and Worthen, Geol. Survey Illinois, III, 1868, p. 305, pi. 2, fig. 4.

Lingulella iowensis Whitfield. Geol. Wisconsin, IV, 1882, p. 242, pi. 9, fig. 1.
Loo. Wisconsin; Iowa; Minnesota; Illinois; Lake Winnipeg, Manitoba.
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Lingula Irene Billings=Lingulella Irene.
Lingala iris Billings. Galciferous (Orel.). 

Lingula iris Billings, Pal. Fossils, I, 1865, p. 301, fig. 290. 
Loo. Point Levis, Canada.

Lingula kingstonensis Billings. Black Eiver (Ord.). 
Lingula kingstonensis Billings, Pal. Fossils, 1,1862, p. 48, fig. 51; Geol. Canada,

1863, p. 141, fig. 74. 
LOG. Long Island, near Kingston, Canada.

Lingula lamellata Hall, 1852 (partiin, uou Hall, 1843)=L. taeniola. 

Lingula lamellata Hall. Niagara (Sil.).
Lingula lamellata Hall, Geol. New York'; Rep. Fourth Dist., 1843, p. 108, fig. 

2; Pal. New York, II, 1852, p. 249, pi. 53, figs. 1, 2 (uou p. 55, pi. 20, fig. 
4=L. tteuiola). Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 16, pi. 

. 1, figs. 9, 10; pi. 4K, figs. 10-13. 
. LOG. Lockport and Rochester, New York; Hamilton, Ontario.

Lingula leaua Hall=Glossina leana.
Lingula ligea Hall. Hamilton-Portage (Dev.). 

Lingula ligea Hall, Thirteenth Rep. New York State Cab. Nat. Hist., 1860, p.
76; Pal. New York, IV, 1867, p. 7, pi. 1, fig. 2. Walcott, Mou. U. S. Geol.
Survey, VIII, 1884, p. 107, pi. 2, fig. 2. Clarke, Bull. U. S. Geol. Survey, 16,
1885, p. 62.

Liugula ligea var. Hall, Pal. New York, IV, 1867', p. 8, pi. 2, fig. 8. 
Liugula ligea? Whitfield, Annals New York Acad. Sci., V, 1891, pp. 547, 573, pi.

11, figs. 3,4; Geol. Ohio, VII, 1895, p. 441, pi. 7, figs. 3,4; p. 462. 
Loc. Seneca, Lake, Ithaca, etc., New York; Thedford, Ontario (Whiteaves);

Delaware County, Ohio (Whitfield); Eureka district, Nevada.

Lingula ligea nevadaensis Walcott. Lower Devonian.
Lingula ligea var. nevadensis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p.

107, pi. 2, fig. 3. 
Loc. Eureka district, Nevada.

Lingula lingulata Hall and Clarke. Clinton (Sil.). 
Lingula lingulata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 173,

pi. 4K, fig. 5. 
Loc. Hamilton, Ontario.

Lingula lonensis Walcott. Lower Devonian.
Lingula lonensis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 108, pi. 13, fig. 1. 
Loc. Lone Mountain, Nevada.

Lingula lucretia Billings. Gaspe No. 5 (Dev.).
Lingula lucretia Billings, Pal. Fossils, II, 1874, p. 14, fig. 3. 
Loc. Cape Bon Ami, Gaspe".

Lingula lyelli Billings. Cbazy (Ord.). 
Lingula lyelli Billings, Canadian Nat. Geol., IV, 1859, p. 348, fig. 1; p. 431; Geol.

Canada, 1863, p. 124, fig. 49. 
Loc. Alumette Island.

Lingula maida Hall. Hamilton (Dev.). 
Liugula maida Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 20; 

Pal. New York, IV, 1867, p. 9, pi. 2, fig. 13. 
Loc. Moscow, New York.
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Lingula manni Hall. Corniferous (Dev.).
Lingula manni Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 

20; Pal. New York, IV, 1867, p. 6, pi. 2, fig. 3.  Whittiekl, Anuals New York 
Acad. Sci., V, 1891, p. 546, pi. 11, figs. 1, 2; Geol. Ohio, VII, 1895, p. 441, 
pi. 7, figs. 1, 2.

LOG. Delaware County, Ohio.

Lingula mantelli Billings. Oalciferous (Ord.).
Lingula mantelli Billings, Canadian Nat. Geol., IV, 1859, p. 349, figs, le-lf; 

Geol. Canada, 1863, p. 113, fig. 20. 
LOG. St. Eustache, Canada.

Lingula (?) manticula White. Upper Cambrian.
Lingula? manticula White, Wheeler's Expl. Survey west 100 Merid., Prel. Rep.,

1874. p. 9; Ibidem, Final Rep., IV, 1875, p. 52, pi. 3, fig. 2. Walcott, Mon. 
U. S. Geol. Survey, VIII} 1884, p. 13, pi. 9, fig. 3; pi. 11, fig. 2. 

Loo. Schell Creek Range, Nevada.

Lingula marginata d'Orbigny (non Phillips)=L. subinarginata. 
Lingula matthewi Hartt=Acrothele matthewi.
Lingula meeki Herrick. , Waverly (L. Garb.). 

Lingula meeki Herrick, Bull. Denison Univ., IV, 1888, pp. 13, 18, pi. 10, fig.
31; Geol. Ohio, VII, 1895, pi. 22, figs. 7, 8. 

LOG. Cuyahoga Valley, Ohio.

Lingula melie Hall. Waverly (L. Garb.).
Lingula melie Hall, Sixteenth Rep..New York State Cab. Nat. Hist., 1863, p.

24; Pal. New York, IV, 1867, p. 14, pi. 1, figs. 3, 4. Meek, Pal. Ohio, II,
1875. p. 276, pi. 14, fig. 3. Herrick, Bull. Ueuison Univ., IV, 1888, p. 13.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 12, fig. 9; pi. 1, fig. 
32. Herrick, Geol. Ohio, VII, 1895, pi. 20, tig. 1; pi. 22, fig. 10. 

LOG. Chagrin Falls and Berea, Ohio. .

Lingula membranacea Winchell. Waverly (L. Garb.).
Lingula membranacea A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 

3. Herrick, Bull. Denison Univ., IV, 1888, pp. 12, 17, pi. 3, fig. 4; Geol. 
Ohio, VII, 1895, pi. 22, fig. 4. .

Lingula (Lingulella?) membranacea Meek, Pal. Ohio, II, 1875, p. 275, pi. 14, fig. 4.
LOG. Burlington, Iowa; Harts Grove and Loudonville, Ohio; Shafers, Pennsyl 

vania.
Lingula metensis Terquem? Lower Lias (Jurassic).

Lingula cf. metensis (Terquem) Moricke, Neues Jahrbuch f. Mineral., Beilage-
band, IX, 1894, p. 58, pi. 5, fig. 10. 

Loc. Sierra de la Ternera; Mine Amolanes, Chile.

Liugulamiimesotensis N. H. Winchell=L. elderi.
Lingula minuta Meek. Hamilton (Dev.).

Lingula minuta Meek, Trans. Chicago Acad. Sci., I, 1868, p. 87, pi. 13, fig. I.
LOG. Near Fort Resolution, Great Slave Lake, British America.

Lingula modesta E. O. Ulrich. Trenton-Lorraine (Ord.).
Lingula modesta Ulrich. American Geologist, III, 1889, p. 382, fig. 4 on p. 378. 

. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 344, pi. 29,
fig. 41. 

Lingula vanhorni Hall and Clarke (non Miller), Pal. New York, VIII, Pt. 1,1892,
pi. 1, fig. 4.

LOG. Covingtonand Frankfort, Kentucky; Lattners, Iowa; Granger and Wykoff, 
Minnesota.
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Lingula morsel (N. H. Winchell). St. Peters (Ord.).
Lingulepis morsensis N. H. Winchell, Fourth Aiin. Rep. Geol. Nat. Hist. Sur 

vey Minnesota, 1876, p. 41, fig. 6.
Lingulepis morsii Miller, N. American Geol. Pal., 1889, p. 352.
Lingula niorsii Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 62. Sarde- 

son, Bull. Minnesota Acad. Nat. Sci., IV, 1896, p. 77, pi. 4, figs. 2, 3.
LOG. Near Fountain, Minnesota.

Lingula mosia Hall. Upper Cambrian.
Lingula mosia Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p.

126, pi. 6, figs. 1-3; Trans. Albany Institute, V, 1867, p. 102. Sardeson,
Bull. Minnesota Acad. Nat. Sci., IV, 1896, p. 95. 

Loc. Lagrange Mountain, Minnesota; Mazomanie, Wisconsin.

Lingula miinsteri d'Orbigny. Ordovician.
Liugula miinsterii d'Orbigny, Voyage dans 1'Arnc'rique Me"ridionale, Pal., 1842,

p. 29, pi. 2, fig. 6.
Lingula miiusteri A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892, p. 7. 
Loo. Tacopaya, etc., Bolivia.

Lingula(?) murrayi Billings. Upper Cambrian. 
Liugula murrayi Billings, Canadian Nat. Geol., n. ser., VI, 1872, p. 467, fig. 3; 

Pal. Fossils, II, 1874, p. 66, fig. 34. 
Loc. Bell Island, Conception Bay, Newfoundland. 
Obs. See Lingula howleyi.

Lingula mytiloides Sowerby.   Upper Carboniferous. 
Lingula mytiloides Sowerby, Mineral Conchology, I, 1813, p. 55, tab. 19, figs. 1, 

2. Meek and Worthen, Geol. Survey Illinois, V, 1873, p. 572, pi. 25, fig. 2. 
Loc. Illinois.

Lingula nitida Meek and Hayden. Upper Cretaceous.
Lingula nitida Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1861, p.

443. Meek, Rep. U. S. Geol. Survey Terr., IX, 1876, p. 9, pi. 28, fig. 18. 
White, Eleventh Rep. U. S. Geol. Survey Terr., 1879, p. 205. Whiteaves,
Cont. Canadian Pal., I, 1885, p. 29. 

LOG. Mouth of Big Horn River, Nebraska; Sage Creek, Colorado; Near'Irvine
Station, Canadian Pacific Railroad, Canada.

Lingula norwoodi James=LingulopS'norwoodi.
Lingula nuda Hall (partim)=L. coinplaiiata.
Lingula nuda Hall. Hamilton (Dev.).

Lingula nuda Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 22 ; 
Pal. New York, IV, 1867, p. 10, pi. 2, figs. 5, 6 (non fig. 4=L. complanata). 

Loc. Canandaigua Lake, New York.

Lingula nympha Billings. Calciferous (Ord.).
Lingula nyinpha Billings, Pal. Fossils, I, 1865, p. 214, fig. 198. 
Loc. Table Head, Newfoundland.

Lingula oblata Hall. Clinton (Sil.). 
Lingula oblata Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 77, fig. 8 ou p.

76; Pal. New York, II, 1852, p. 54, pi. 20, fig. 2. 
Loc. Sodus and Wolcott, New York.

Lingula oblonga Conrad (non Eichwald)=L. clintoni.
Lingula obtusa Hall. Trenton-Utica (Ord.).

Lingula obtusa Hall, Pal. New York, I, 1847, p. 98, pi. 30, fig. 7. Billings, Geol. 
Canada, 1863, p. 161, fig. 137. Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 165. 

Loc. Middleville, New York; Lake Winnipeg and Ottawa, Canada.
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Liugula paliforinis Hall = Lingulella palifornris.
Lingula papillosa Emmons. Trenton (Ord.). 

Lingula papillosa Emmons, American Geology, Pt. II, 1855, p. 202,'fig. 64; 
Manual Geol., 1860, p. 99, fig. in text. 

Loo. Unknown.

Lingula paracletus Hall and Clarke. Waverly (L. Garb.). 
Lingula paracletus Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 10,12,

fig. 8; p. 172. 
Loo. Chardou, Ohio. .

Lingula parrishi Miller. Upper Carboniferous.
Lingula parrislii Miller, Eighteenth Ann. Eep. GeoL Survey Indiana, 1894, p.

307, pi. 8, fig. 2; pi. 9, fig. 1. 
Loc. Kansas City*, Missouri.

Lingula perlata Hall. Lower Helderberg (Dev.). 
Lingula perlata Hall, Pal. New York, III, 1859, p. 156, pi. 9, figs. 3-5. 
LOG. Albany and Schoharie counties, New York.

Lingula perovata Hall=Glossina perovata. 
Lingula perplexa Hall=L. subelliptica.
Lingula perryi Billings. ? Ohazy (Ord.). 

Liugula perryi Billings, Pal. Fossils, I, 1861, p. 20, fig. 23; Geol. Vermont, II,
1861, p. 957, fig. 363; Geol. Canada, 1863, p. 274, fig. 278. 

Loc. Highgate Spring, Vermont.

Lingula philomela Billings. Trenton and Lorraine (Ord.).
Lingula philomela Billings, Pal. Fossils, I, 1862, p. 49, fig. 53; Geol. Canada, 

1863, p. 161, fig. 133. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pi. 1, 
fig. 8. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 342, 
pi. 29, figs. 7, 8.

LOG. Montmorency Falls, Ottawa, etc., Canada; Florenceville, Iowa.

Lingula plagemanni Moricke. Jurassic. 
Lingula plagemauni Moricke, Neues Jahrbuch f. Mineral., Beilageband, IX, 1894,

p. 59, pi. 5. fig. 9. 
Loc. Canales and Caracoles, Bolivia.

Liugula piunaformis Hall = Liugulepis pinniformis. 
Lingula polita Hall=Obolella polita. 
Lingula prima Hall=Lmgulepis priina. 
Lingula procteri Ulrich=L. vauhorni.

Lingula progne Billings. Trenton-TJtica (Ord.).
Lingula progne Billings, Pal. Fossils, 1,1862, p. 47, fig. 50; Geol. Canada, 1863,

p. 161, tig. 134; p. 201, fig. 196. 
Loc. Montreal, Collingwood, Ottawa, etc., Canada.

Lingula punctata Hall. Hamilton and Ithaca (Dev.).
Lingula punctata Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p.

21; Pal. New York, IV, 1867, p. 10, pi. 1, fig. 6. Hall and Clarke, Pal. New
York, VIII, Pt. I, 1892, pp. 11,17, pi. 1, figs. 26-28. 

Loc. Canandaigua Lake and Summit, New York; Portage group at Ithaca
(Williams).

Liugula quadrata, American authors=L. rectilateralis and L. iowaensis.
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Lingula quebecensis Billings. Upper Cambrian and Oalciferous.
Liugula quebeceusis Billings, Pal. Fossils, I, 1862, p. 72, fig. 65; pp. 72, 216; 

Geol. Canada, 1863, p. 230, fig. 241. 
LOG. Point Levis, Sillery, etc., Canada; Cow Head, Newfoundland.

Lingula rectilatera Hall. Lower Helderberg (Dev.).
Lingula rectilatera Hall, Pal. New York, III, 1859, p. 156, pi. 9, figs 6-8. 
LOG. Albany and Schokarie counties, New York; Arisaig, Nova Scotia (Ami).

Lingula rectilateralis Einmons. Trenton-Lorraine (Orel.). 
Liugula rectilateralis Emmons, Geol. New York; Rep. Second Dist., 1842, p.

399, fig. 6. 
Lingula quadrataHall (nou Eichwald), Pal. New York, I, 1847, p. 96, pi. 30, fig.

4; p. 285, pi. 79, fig. 1. Billings, Canadian Nat. Geol., I, 1856, p. 319, fig.
8. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 820, fig. 615. Billings,
Geol. Canada, 1863, p. 161, fig. 131; Catalogue Sil. Foss. Auticosti, 1866, p.
10. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 1, fig. 13. 

.Lingula elegautula Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 61. 
?Lingula quadrata Miller, Cincinnati Quart. Jour Sci., II, 1875, p. 9. 
Loc. Roclman, Lorraine, Midclleville, Trenton Falls, etc., New York; Ottawa

etc., Canada; Anticosti. 
Obs. This species is more closely related to L. iowaensis than to L. quadrata

Eichwald.

Lingula riciniformis Hall. Trenton (Orel.). 
Lingula riciniformis Hall, Pal. New York, 1,1847, p. 95, pi. 30, fig. 2. Winchell

and Schuchert, Minnesota Geol. Survey, III, 1893, p. 343, fig. 24; pi. 29, fig 9. 
Lingula (Glossina) riciniformis Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, pi. 1, fig. 3. " 
Loc. Middleville, New York; Charlesbourg, Canada; St. Paul, Minnesota.

Lingula riciniformis galenaensis Winchell and Scliucbert. Trenton (Ord.).
Liugula riciniformis var. galenensis Winchell and Schuchert, Americau Grol.,

IX, 1892, p. 284; Minnesota Geol. Survey, III, 1893, p. 344, pi. 29, figs. 10, 11.
Loc. Near Kenyon and Fountain, Minnesota; Neenah and Oshkosh, Wisconsin.

Lingula rodriguezii Kathbuu. Middle Devonian.
Lingula rodriguezii Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 260. 
Loc. Erere, Province of Para, Brazil.

Lingula scotica Meek (mm Davidson)=Glossina waverlyensis. 
Lingnla scotica var. nebraskensis Meek=Glossina nebraskensis.
Lingula scutella Hall and Clarke. Ghemimg (Dev.). 

Lingula scutella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 171, pi. 1,
fig. 30. 

Loo. Alleghany County, New York.

Lingula shumardi Cragin. Lower Cretaceous.
Lingula shuniardi Cragiu, Geol. Survey Texas; Fourth Ann. Rep., 1893, p. 166. 
LOG. Bonham-Sherman road, Fannin County, Texas.

Lingula spathata Hall. Lower Helderberg (Dev.).
Liugula spathata Hall, Pal. Now York, III, 1859, p. 157, pi. 9, figs. 7, 9,11. 
Loc. Albany and Schoharie counties, New York; Arisaig, Nova Scotia (Ami).

Lingula spatiosa^Hall=Glossiua spatiosa.
Lingula spatulata Vanuxem. Geuesee and Portage (Dev.).

Liugula spatulata Vanuxem, Geol. New York; Rep. Third Dist., 1842, p. 168,
fig. 3. Hall, Ibidem, Rep. Fourth Dist., 1843, p. 223, fig. 3; Pal. New York,
IV, 1867, p. 13, pi. 1, lig. 1. Clarke, Bull. U. S. Geol. Survey, 16, 1885, p. 25. 
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Lingula spatulata Yanuxem Continued.
Tschernyschew, M^moires du Comit6 Ge"ologique de St. P^tersbonrg, 1887, 
p. 116, pi. 14, fig. 29. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pi. 1, 
fig. 15. - .

Lingula spatulata? Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 258, fig. 1;  
' Proc. Boston Soc. Nat. Hist., XX, 1879, p. 16.

Loc. Lodi, Seneca Lake, etc., New York; Portage group at Ithaca, New York 
(Williams); Erere, Province of Para, Brazil; Urals of Russia.

Lingula stautonianaRatkbun. Middle Devonian.
Lingula stautouiana Rathbun, Bull. Buffalo Soc. Nat. Sci., 1,1874, p. 259, fig. 3. 
Loc. Erere, Province of Para, Brazil.

Lingula(?) striata Emmoiis.   Cambrian. 
Lingula striata Emmous, American Geology, Pt. II, 1855, p. 112, pi. 1, fig. 17; 

Manual Geol., 1860, p. 88, fig. 74. 
Loc. Augusta County, Virginia.

Lingula subelliptica d'Orbigny. Clinton (Sil.).
Lingula elliptica Hall (non Phillips), Geol. New York; Rep. Fourth Dist., 1843,

p. 76, fig. 7.
Lingula subelliptica d'Orbigny, Prodrome de Pal., I, 1850, p. 34. 
Lingula perplexa Hall, Miller's American Pal. Fossils, 1877, p. 244. 
Loc. Wolcott, New York.

Lingula submarginata d'Orbigny. Ordovician.
Lingula marginata d'Orbigny, Voyage dans I'AmSriqvte M6ridiouale, Pal., 1842,

p. 28, pi. 2, fig. 5.
Lingula submarginata d'Orbigny, Prodrome de Pal., I, 1850, p. 14. 
Loc. Tacopaya, Bolivia. 

Lingula suboblouga d'Orbigny=L. cliutoni.

Lingula subspatulata Meek and Worthen (non Hall and Meek)=Bar-
roisella subspatulata. 

Lingula subspatulata Hall and Meek. Upper Cretaceous.
Lingula subspatulata Hall and Meek, Mem. American Acad. Arts Science, n.

ser., V, 1854-1856, p. 380, pi. 1, fig. 2. White, Rep. Geogr. Geol. Survey west
100th Merid., IV, 1875, p. 169, pi. 15, fig. 4.

Lingula subspatulata? Whiteaves, Cont. Canadian Pal., I, 1889, p. 185. 
Loc. Near Red Cedar Island, Nebraska; near old Fort Wingate, New Mexico;

Rolling River, Manitoba.

Lingula taeniola Hall and Clarke. . Clinton (Sil.). 
Lingula lamellata Hall (partim), Pal. New York, II, 1852, p. 55, pi.'20, fig. 4. 
Lingula tseuiola Hall and Clarke, Ibidem, VIII, Pt. I, 1892, pp. 18, 173, pi. 4K,

fig. 8. 
Loc. Clinton, New York; Hamilton, Ontario.

Lingula thedfordensis Whiteaves. Hamilton (Dev.).
Lingula thedfordensis Whiteaves, Extract Cont. Canadian Pal., I, 1887, p. 3,

pi. 15, fig. 1; Cont. Canadian Pal., I, 1889, p. Ill, pi. 15, fig. 1. 
Loc. Thedford, Ontario.

Lingula tighti Herrick. Upper Carboniferous. 
Lingula tighti Herrick, Bull. Denison Univ., II, 1887, p. 43,xpl. 4, fig. 5. 
Loc. Newark, Ohio.

Lingula trentonensis Conrad=Glossina trentonensis. 
Lingula triangulata Nettelroth=Glossiua triaugulata.
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Lingula triquetra Clarke. Portage (Dev.).
. Lingula triqnetra Clarke, Bull. U. S. Geol. Survey, 16, 1885, p. 62, pi. 3, fig. fl. 

Loo. Ontario County, New York.

Lingula truncata Sdwerby. . Neocomiari (Cret.).
Lingula truncata Sowerby, Trans. Geol. Soc. London, IV, 1836, pi. 14, fig. 15.  

Davidson, British Cret. Brach., Pal. Soc., 1852, p. 6, pi. 1, figs. 27, 28, 31.  
Behreudsen, Zeit. der Deutschen Geol. Gessel., XLIV, 1892, p. 27.

LOG. Europe; Arrogo, Triuguico, Argentine Republic.

Lingula umbonata Cox. Upper Carboniferous.
Lingula umbonata Cox, Owen's Geol. Survey Kentucky, III, 1857, p. 576, pi. 10, 

fig. 4. White, Thirteenth Rep. State Geol. Indiana, 1884, p. 120, pi. 25, 
fig. 14. Herrick, Bull. Denison Univ., II, 1887, p. 144, pi. 14, fig. 2. Keyes, 
Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 226; Geol. Survey Missouri, V, 
1895, p. 38, pi. 35, fig. 4.

LOG. Crittenden, Union, and Hancock counties, Kentucky; Newark, Ohio; Des 
Moines, Iowa; Clinton and Kansas City, Missouri.

Lingula vanhorni Hall and Clarke (partim)=L. moclesta,
Lingula vanhorni Miller. Trenton and Lorraine (Orel.). 

Lingnla vanhorni Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 9, fig. 1; 
Eighteenth Rep. Geol. Survey Indiana, 1894, p. 309. 

Lingula procteri Ulrich, American Geologist, III, 1889, p. 377, fig. 1. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, p. 12, pi. 1, figs. 5-7. 

LOG. Versailles, Indiana; Covingtou and Burgin, Kentucky. 
Obs, An examination of the type specimen led to the above synonymy.

Lingula varsaviensis Worthen. Warsaw (L. Garb.).
Lingula varsoviense Worthen, Bull. Illinois State Mus. Nat. Hist., 2. 1884, p.

24; Geol. Survey Illinois, VIII, 1890, p. 104, pi. 11, fig. 8. 
LOG. Warsaw and Hamilton, Illinois.

Liugula waverlyensis Herrick=Glossina waverlyensis.

Lingula whitfieldi Ulrich. Lorraine (Ord.).
Lingula whitfieldi Ulrich, American Geologist, III, 1889, p. 381, fig. 3 on p. 378. 
LOG. Covington, Kentucky.

Lingula whitei Walcott. Lower Devonian.
Lingula whitii Walcott, Mon. U. S. Geol. Survey,VIII, 1884,p. 109, pi. 13, (ig. 3. 

Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 11, pi. 1, fig. 31. 
Loc. Eureka district, Nevada.

Liugula wiuona Hall=Lingulella winona.

LINGULASMA E. O. Ulrich. Genotype L. schucherti Ulrich.
Lingulasma Ulrich, American Geologist, III, 1889, p. 383. Hall aud Clarke, Pal. 

New York, VIII, Pt. I, 1892, pp. 24, 46, 163.  Winchell and Schuchert, Min 
nesota Geol. Survey, III, 1893, p. 353. Hall and Clarke, Eleventh Ann. Rep. 
New York State Geologist, 1894, p. 335.

Lingulelasma Miller, N. American Geol. Pal., 1889, p. 351.

Lingulasma galenaense Winchell and Schuchert. Galena (Ord.).
Lingulasma galenensis Winchell and Schuchert, American Geol., IX, 1892, p.

285; Minnesota Geol. Survey, III, 1893, p. 354, pi. 30, figs. 1-4. 
Loc. Fillmoro and Goodhue counties, Minnesota; Decorah, Iowa; Neenah and

Oshkosh, Wisconsin.



256 SYNOPSIS OP AMERICAN FOSSIL BRACHIOPODA. ' [BOLL. 87.

Lingulasma schucherti Ulrich. Lorraine (Ord.).
' Lingulasma schucherti Ulrich, American Geologist, III, 1889, p. 389, fig. 5 on p. 

378. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 24, pi. 2, figs. 
17-23.

Lingulelasma schncherti Miller, N. American Geol. Pal., 1889, p. 351. 
Loc, Wilmiugton and Savanna, Illinois.

LINGULELLA Salter. Genotype Lingula davisi McCoy. 
Lingulella Salter, Mem. Geol. Survey Great Britain, III, 1866, p. 333. Hall and 

Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 55, 163; Eleventh Ann. Rep. 
New York State Geologist, 1894, p. 232.

Lingulella affinis Billiugs=Liugulobolus affinis.
Lingulella ampla (Owen). 0 Middle Cambrian.

Lingula ampla Owen, Geol. Rep. Wisconsin, Iowa, and Minnesota, 1852, p. 583, 
pi. IB, fig. 5. Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, 
p. 125, pi. 6, fig. 10; Trans. Albany Institute, V, 1867, p. 101.

Loc. Trempealeau, Wisconsin; Winona, Minnesota.

Lingulella aurora Hall. . Upper Cambrian.
Lingula aurora Hall, Ann. Geol. Rep. Wisconsin, 1861, p. 24; Geol. Surv. Wis 

consin, I, 1862, p. 21, fig. 4; p. 435; Sixteenth Rep. New York State Cab. 
Nat. Hist., 1863, p. 126, pi. 6, figs. 4, 5; Trans. Albany Institute, V, 1867, 
p. 103.

Lingulella aurora Hall, Twenty-third Rep. New York State Cab. Nat. Hist., 
1873, p. 244. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 2, figs. 
12, 13.

Loc. Mazomanie, Wisconsin; Osceola, Wisconsin, and Otisville, Minnesota (Sar- 
deson).

Lingulella(?) billingsana (Whiteaves). Upper Cambrian.
Lingula billiugsana Whiteaves, American Jour. Sci., 3d ser., XVI, 1878, p. 226. 
Lingula cfr. billingsiana Matthew, Trans. Royal Soc. Canada, X, 1894, p. 93, pl»

16, fig. 6. 
Loc. Conception Bay, Newfoundland.

Lingulella caelata (Hall). Lower Cambrian.
Orbicula cselata Hall, Pal. New York, I, 1847, p. 290, pi. 79, fig. 9. 
Obolella cselata Billings, Canadian Nat. Geol., 2d ser., VI, '1871, p. 218.
Obolella (Obolus) ctelata Ford, American Jour. Sci., 3d ser., II, 1871, p. 33.
Lingulella cajlata Ford, Ibidem, XV, 1878, p. 127. Walcott, Bull. U. S. Geol. 

Survey, 30, 1886, p. 95, pi. 7, fig. 1; Tenth Ann. Rep. U. S. Geol. Survey, 
1891, p. 607, pi. 67, fig. 1. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, 
p. 57, pi. 2,. figs. 1-4.

Lingula ? cselata Matthew, Trans. New York Acad. Sci., XIV, 1895, p. 126.
Loc. Troy and Schodack Landing, New York; New Brunswick.

Lingulella cincinnatiensis Hall and Whitfield=Lingula cincinnatiensis.
Lingulella(?) cuneata Matthew. Lowest Ordovician. 

Liugulella(?) cuneata Matthew, Trans. Royal Soc. Canada, X, 1894, p 92, pi. 16,
fig. 5. 

Loc. HardingviJle, New Brunswick.

Lingulella dawsoni Matthew. Middle Cambrian.
Liugula? dawsoui (Matthew MS.) Walcott, Bull. U. S. Geol. Survey, 10, 1884,

p. 15, pi. 5, fig. 8. 
Lingulella dawsoui Matthew, Trans. Royal Soc. Canada, III, 1886, p. 33, pi. 5,

fig. 9. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 58, pi. 2, fig. 5. 
Loc. Portland, etc., New Brunswick.
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Lingulella ella (Hall and Whitfield). Lower and Middle Cambrian.
Lingulepis ella Hall aiid Whitfield, King's U. S. Geol. Expl. 40th Parl., IV, 

1877,'p. 232, pi. l,fig. 8.
Lingulella ella Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 97, pi. 7, fig. 2; pi. 

8, fig. 4; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 607, pi. 67, fig. 2.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 58, figs. 19-21.

Loc. Wasatch Range, Utah; near Pioche, Nevada.

Lingulella granvillensis Walcott. Lower Cambrian.
Lingulella grauvillensis Walcott, American Jour. Sci., 3d ser., XXXIV, 1887, p.

188, pi. 1, tig. 15; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 607, pi. 67, fig.
4. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 58. 

Lingulella cfr. granvillensis Matthew, Trans. New York Acad. Sci., XIV, 1895,
$. 114. 

LOG. North Granville, New York; ?New Brunswick.

Lingulella(?) inflata Matthew. Middle Cambrian. 
Lingulella? inflata Matthew, Trans. Royal Soc. Canada, III, 1886, p. 33, pi. 5,

fig. 7; Trans. New York Acad. Sci., XIV, 1895, p. 127, pi. 5, fig. 3. 
LOG. Hanford Brook, St. Martins, New Brunswick.

Lingulella inflata ovalis Matthew. ? Middle Cambrian. 
Lingulella inflata var. ovalis Matthew, Trans. New York Acad. Sci., XIV, 1895,

p. 127, pi. 5, fig. 4. 
Loc. Hanford Brook, New Brunswick.

Lingulella irene (Billings). Upper Cambrian and Calciferous. 
Lingula irene Billings, Pal. Fossils, 1,1862, p. 71, fig. 64; Geol. Canada, 1863,

p. 230, fig. 240. 
Loc. Point Levis, Canada.

Lingulella Isevis Matthew. Upper Cambrian.
Lingulella Isevis Matthew, Trans. Royal Soc. Canada, IX, 1892, p. 39, pi. 12, figs.

4a, 4b. 
Loc. Near St. John, New Brunswick.

Lingulella lamborni Meek. UUpper Cambrian. 
Lingulella lamborni Meek, Proc. Acad. Nat. Sci. Philadelphia, 1871,'p. 185, fig.

1. Keyes, Geol. Survey Missouri, V, 1895, p. 38, pi. 35, fig. 5. 
Loc. Madison County, Missouri.

Lingulella linguloides Matthew. Middle Cambrian. 
Lingulella linguloides Matthew, Trans. Royal Soc. Canada, III, 1886, p. 34, pi. 5,

fig. 8. 
Loc. Porters Brook, St. Martins, New Brunswick.

Lingulella macconelli Walcott. Middle Cambrian.
Lingulella macconelli Walcott, Proc. U..S. Nat. Museum, XI, 1888, p. 441. 
Loc. Mt. Stephens, British Columbia.

Lingulella martinensis Matthew. Middle Cambrian. 
Lingulella martinensis Matthew, Trans. Royal Soc. Canada, IV, 1890, p. 155, pi.

8, fig. 4; Trans. New York Acad. Sci., XIV, 1895, p. 113, pi. 2, fig. 6. 
Loc. Hanford Brook, New Brunswick.

Lingulella minuta Hall and Whitfield. Up. Camb. and Pogonip (Ord.).
Lingulella? minuta Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., I\r , 

1877, p. 206, pi. 1, figs. 3, 4. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, 
p. 13.

Loc. Eureka district, Nevada. 
Bull. 87  17
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Lingulella(?) paliformis Hall. Hamilton (Dev.). 
Lingula paliforinis Hall, Thh teeiith Rep. New York State Cab. Nat. Hist., 1860,

p. 76, fig. 1. 
Lingula palseformis Hall, Pal. New York, IV, 1867, p. 8, pi. 1, fig. 7. Whittield,

Geol. Wisconsin, IV, 1882, p. 324, pi. 25, fig. 10. 
Lingulella? palseformis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

59, 64, pi. 2, figs. 6-8. 
LOG. Cayuga Lake, New York; Milwaukee, Wisconsin.

Lingulella radula Matthew. , Middle Cambrian.
Lingulella radula Matthew, Trans. Royal Soc. Canada, VIII, 1891, p. 147, pi. 15,

figs. 7, 8. 
LOG. St. John, New Brunswick.

Lingulella roberti Matthew. Lower Ordovician.
Lingulella roberti Matthew, Trans. Royal Soc. Canada, 2d ser., I, 1896, p. 256,

pi. 1, fig. 2. 
Loc. Cape Breton, Nova Scotia.

Lingulella selwyni Matthew. Lower Ordovician.
Lingulella selwyni Matthew, Trans. Royal Soc. Canada, 2d ser., I, 1896, p. 255,

pi. 1, fig. 1. 
Loc. Cape Breton, Nova Scotia.

Lingulella? spissa=Sph£erobolus spissus.
Lingulella starri Matthew. Middle Cambrian. 

Lingulella starri Matthew, Trans. Royal Soc. Canada, VIII, 1891, p. 146, pi. 15,
figs. 5, 6. 

Loc. St. Johns, New Brunswick.

Lingulella starri minor Matthew. Upper Cambrian.
Lingulella starri var. minor Matthew, Trans. Royal Soc. Canada, IX, 1892, p. 58. 
Loc. Near St. John, New Brunswick.

Lingulella stoneana Whitfield. Upper Cambrian.
Liugula aurora ^ar. Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, 

p. 127, pi. 6, figs. 6-8; Trans. Albany Institute, V. 1867, p. 104; Twenty- 
third Rep. New York State Cab. Nat^ Hist., 1873, pi. 13, fig. 5.

Lingulella stoneana Whitfield, Geol. Wisconsin, IV, 1882, p. 334, pi. 27, figs. 6, 
7. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pl..2, figs. 9-11.

Loo. Prairie du Sac and Mazomanie, Wisconsin.

Lingulella winona (Hall). Middle Cambrian.
Lingula winona Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p.

126, pi. 6, fig. 9; Traus. Albany Institute, V, 1867, p. 102. Sardesou, Bull.
Minnesota Acad. Nat. Sci., IV, 1896, p. 96. 

Loc. Lansing, Iowa; Wisconsin. ^

LINGULEPIS Hall. Genotype Lingula pinuiformis Owen.
Lingulepis Hall, Sixteenth Rep. New York State Cab. Nat. Hist., 1863, p. 129.  

Meek and Hayden, Pal. Upper Missouri, Smithsonian Cont. to Knowl., XIV, 
172, 1864, p.l. Hall, Trans. Albany Institute, V, 1867, p. 106. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 59, 163; Eleventh Ann. Rep. 
New York State Geologist, 1894, p. 231.

Ois. The essential difference between Lingulepis and Lingulella is that the ven 
tral beak of the former is often much attenuated. The amount of attenua 
tion, however, is often a very changeable feature in specimens of a species 
from a locality. It is this variation and the want of large collections that 
has lead to the making of too many species of Lingulepis.
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Lingulepis acuminata (Conrad). Upper Cambrian.
Lingula acuminata Conrad, Third. Ann. Rep. New York Geol. Survey, 1839, p. 

64. Hall, Pal. New York, 1,1847, p. 9, with fig. Billings, Geol. Canada, 1863, 
p. 102, fig. 8. Matthew, Trans. Royal Soc. Canada, 2cl ser., 1,1896, p. 257, pi. 
2, fig. 5.

Lingula antiqua Emuious, Geol. New York; Rep. Second Dist., 1842, p. 268, fig. 
68. Hall, Pal. New York, I, 1847, p. 3, pi. 1, fig. 3. Emmons, American 
Geology, Pt. II, 1855, p. 202, pi. 4, Jig. 7.

Glossiua acuminata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 1, 
figs. 1, 2.

Loc. Saratoga and Franklin counties, etc., New York; Lansdowne, Bastard, and 
Beverly, Canada.

Obs. The material of this species in the collection of the U. S. Geological Sur 
vey has specimens which are difficult to separaite from L. piuniformis and 
L. dakotensis, and there is every gradation between these and L. acuminata. 
See L. pinniformis. 

Lingulepis acutangulus (Roemer). Upper Cambrian.
Lingula acutangula Koemer, Texas, 1849, p. 420; Kreidebildnng Texas, 1852, p.

90, pi. 11, fig. 10. 
Loc. Burnett and Llano counties, Texas.

Lingulepis affiuis = Lingulobolus affinis.
Lingulepis cimeolus Whitfield.' Upper Cambrian.

Lingulepis cuneolus Whitfield, Powell's Geol. Geogr. Survey Rocky Mountain 
Region, Prel. Rep., 1877, p. 8; Ibidem, Final Rep., 1880, p. 336, pi. 2, 
figs. 5, 6.

Lingulepis perattenuatus Whitfield, Ibidem, Prel. Rep., 1877, p. 9; Final Rep., 
1880, p." 337, pi. 2, figs. 7-9.

Loc. Red Canyon Creek, Black Hills, South Dakota.

Lingulepis dakotensis Meek and Haydeu=L. pinniformis. 
Lingulepis ella Hall and Whitfield=Linguleila ella.

Lingulepis(?) msera Hall and Whitfield. Up. Camb. and Pogonip (Ord.).
Lingulepis msera Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., IV, 1877, 

p. 206, pi. 1, figs. 5-7. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 12. 
Lingulepis? nuera Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 61. 
LOG. Secret Canyon, Ruby Hill, and Eureka district, Nevada.

Lingulepis matinalis Hall. Upper Cambrian. 
Lingulepis pinnaformis Hall, Sixteenth Rep. New York State Cab. Nat. Hist.,

1863, p. 130; Ibidem, 1863, p. 130, pi. 6, figs. 12, 13. 
Obs. A distinct species occurring in numbers in a blue shale just above the trap

at St. Croix Falls, Wisconsin.

Lingulepis minima Whitfield=L. priraa. 
Lingulepis minuta Hall and Whitneld=Obolella wliitu'eldi. 
Lingulepis inorsensis N. H. Winchell=Lingula morsei. 
Lingulepis perattenuata Whitfield=L. cuueolus.
Lingulepis pinniformis (Owen). Upper Cambrian. 

Liugula antiqua and prima (non Emmous, Hall, 1847) Foster and Whitney, Geol.
Rep. Lake Superior Dist., II, 1851, p. 204, pi. 23, figs. 1. 2. Hall, Geol.
Wisconsin, I, 1862, p. 21, fig. 3. Hayden, American Jour. Sci., 2d ser.,
XXXIII, 1863, p. 73. 

Lingula pinnaformis Owen, Geol. Survey Wisconsin, Iowa, Minnesota, 1852, p.
583, pi. IB, figs. 4, 6,8. Hall, Geol. Wisconsin, I, 1862, pp. 21, 435, fig. 3.
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Lingulepis pinniformis (Owen) Continued.
Orbiculaprima Owen, Geol. Survey Wisconsin, Iowa, Minnesota, 1852, figs. 17,19. 
Lingulepis piuuaformis Hall, Sixteenth Rep. New York State Cab. Nat. Hist.,

1863, p. 129, pi. 6, figs. 14-16; Trans. Albany Institute, V, 1867, p. 107. 
Whitfield, Powell's Geol. Geogr. Survey Rocky Mountain Region, 1880, p.
335, pi. 2, figs. 1-4; Geol. Wisconsin, IV, 1882, p. 169, pi. 1, figs. 2, 3. 

Lingulepis pinniforniis and dakotensis Meek and Hayden, Pal. Upper Missouri,
Smithsoiiiau Cont. to Knowl., XIV, 172, 1864, pp. 2, 3, pi. 1, fig. 1. 

Lingulepis dakotensis Whitfield, Powell's Geol. Geogr. Survey Rocky Mountain
Region, 1880, p. 337, pi. 2, figs. 10, 11. 

Lingulepis pinniformis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 60,
figs. 22, 23; pi. 1, figs. 35, 36.

Loc. Falls of St. Croix, Hudson, etc., Wisconsin; Black Hills, South Dakota. 
Obs. This species also occurs at Ausable Chasm and Whitehall, New York, and

are there regarded as L. acuminata. It may be advisable to refer Owen's
species to L. acuminata (Conrad).

Lingulepis prima Meek and Hayden=Obolella polita.
Lingulepis prima (Hall). Upper Cambrian.

Lingula ovata Emmons, Geol. New York; Rep. Second Dist., 1842, p. 105
(undefined). 

Lingula priina (Conrad MS.) Half, Pal. New York, I, 1847, p. 3, pi. 1, fig. 2. 
Emmons, American Geology, Pt. II, 1855, p. 202. 

Obolella prima Whittield, Bull. American Mus. Nat. Hist., I, 1884, p. 142, pi. 14,
figs. 3-5.

Lingulepis minima Whitfield, Ibidem, 1884, p. 141, pi. 14, figs. 1, 2. 
Lingulella? prima Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 69. 
Loc. Keeseville, Essex, etc., New York; ?Black Hills, South Dakota!

Lingulepis primiformis Whitfield. Upper Cambrian.
Lingulepis primseformis Whitfield, Ludlow's Rep. Reconn. Black Hills South

Dakota, 1875, p. 103, pi. 1, fig. 4. 
Loc. Black Hills, South Dakota.

LINGULOBOLUS Matthew. Genotype Lingulella(?) affinis Billings. 
Liugulobolus Matthew, Trans. Royal Soc. Canada, 2d ser., I, 189G, p. 260.

Lingulobolus affinis (Billings). Lower Ordoviciau.
Lingulella? affinis Billings, Canadian Nat. Geol., n. ser., VI, 1872, p. 468, fig.

4; Pal. Fossils, II, 1874, p. 67, fig. 35.
Lingulepis affiuis Walcott, American Jour. Sci., 3d ser., XXXVII, 1889, p. 381. 
Lingulobolus affinis Matthew, Trans. Royal Soc. Canada, 2d ser., I., 1896, p. 261,

pi. 1, fig. 4. 
Loc. Bell Island, Newfoundland.

Lingulobolus affinis cuneata Matthew. Lower Ordovician.
Liugulobolus affinis var. cuneata Matthew, Trans. Royal Soc. Canada, 2d ser.,

I, 1896, p. 262, pi. 1, figs. 4e, 4d. 
Loc. Great Bell Island, Conception Bay, Newfoundland.

LINGULODISCINA Whitfield. Genotype Lingula exilis Hall.
Lingulodiscina Whitfield, Bull. American Mus. Nat. Hist., Ill, 1890, p. 122, 

figs. 1-8.
(Ehlertella Hall and Clarke, Pal. New York, VIII, Pt. I, 1890, pp. 133,168; Elev 

enth Ann. Rep. N. Y. State Geologist, 1894, p. 257.

Lingulodiscina(?) connata (Walcott). Lower Carboniferous. 
Discina conmita Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 214, pi. 7, fig. 3. 
Loc. Eureka district, Nevada.
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Lingulodiscina exilis (Hall). Marcellus (Dev.).
Lingula exilis Hall, Thirteenth Eep. N. Y. State Cab. Nat. Hist., 1860, p. 77, fig.

2; Pal. New York, IV, 1867, p. 7, pi. 1, figs. 8,9. 
Lingulodiscina exilis Whitfield, Bull. American Mus. Nat. Hist., Ill, 1890, p. 122,

figs. 1-8. 
Loc. Schoharie County, New York.

Lingulodiscina newberryi (Hal 1). Waverly (L. C arb.). 
Discina newberryi Hall, Sixteenth Eep. N. Y. State Cab. Nat. Hist., 1863, p. 30; 

Pal. New York, IV, 1867, p. 25, pi. 1, figs. 10,11.
Discina (Orbiculoidea) newberryi Meek, Pal. Ohio, II, 1875, p. 277, pi. 14, fig. 1. 
Discina newberryi Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 213, pi. 18,

fig. 3. Keyes, Geol. Survey Missouri, V, 1895, p. 40. 
Orbiculoidea newberryi Herrick, Bull. Denisou Univ., IV, 1888, p. 12; Geol.

Ohio, VII, 1895, pi. 22, figs. 11,13. 
(Ehlertella nowberryi Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 132,

pi. 4F, fig. 18.
Loc. Cuyahoga Falls, Akron, and Farmington, Ohio; Eureka district,Nevada. 
Ols. This species should be compared with Orbiculoidea(?) capax (White.) 

Lingulodiscina pleurites (Meek). Waverly (L. Garb.). 
Discina (Orbiculoidea?) pleurites Meek, Pal. Ohio, II, 1875, p. 278, pi. 14, fig. 2. 
Orbiculoidea pleurites Herrick, Bull. Denison Univ., IV, 1888, pp. 12, 19, pi. 3,

fig. 5; Geol. Ohio, VII, 1895, pi. 22, fig. 12. 
(Ehlertella pleurites Hall and Clarke, Pal. NOAV York, VIII, Pt. I, 1892, p. 132,

pi. 4E, figs. 21-24; pi. 4F, figs. 19, 20. 
Loc. Newark and Gann, Knox County, Ohio.

LINGULOPS Hall. Genotype L. whitfieldi Hall. 
Lingulops Hall, Notes on some New or Imperfectly Known Forms among the 

Brachiopoda, 1871, p. 2; Ibidem, 1872, p. 2, pi. 13, figs. 1, 2; Twenty-third 
Eep. N. Y. State Cab. Nat. Hist., 1873, p. 244, pi. 13,.figs. 1, 2. Davidsou and 
King, Quart. Jour. Geol. Soc. London, XXX, 1874, p. 164. Hall and Clarke, 
Pal. New York, VIII, Pt. 1,1892, pp. 18, 46, 163; Eleventh Ann. Eep. N. Y. 
State Geologist, 1894, p. 233.

Lingulops granti Hall and Clarke. ' Niagara (Sil.).
Lingulops grauti Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 19, 173,

pi. 4K, figs. 14, 15. 
LOG. Hamilton, Ontario.

Lingulops norwoodi (James). - Utica (Orel.). 
Lingula uorwoodi James, Cincinnati Quart. Jour. Sci., II, 1875, p. 10, fig. 2; 

Jour. Cincinnati Soc. Nat. Hist., VI, 1883, p. 235, pi. 10, fig. 1. 
Lingulops norwoodi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 19, pi.

2, figs. 24-26. 
Loc. Covington, Kentucky.

Lingulops whitfieldi Hall. Maquoketa (Ord.).
Lingulopa whittieldi Hall, Notes on some Ne\\ or Imperfectly Known Forms

among the Brachiopoda, 1872, p. 2, pi. 13, fig. 12; Twenty-third Eep. N. Y.
State Cab. Nat. Hist., 1873, pi. 13, figs. 1,2. Davidson and King, Quart. Jour.

_ Geol. Soc. London, XXX, 1874, p. 164, pi. 19, fig. 9. Hall and Clarke, Pal.
New York, VIII, Pt. I, 1892, p. 19, pi. 2, figs. 27-30.

Loc. Near Lattners, Dubuque County, Iowa.

LINNARSSONIA Walcott, Genotype Obolella transversa Hartt.
Linuarssonia Walcott, American Jour. Sci., 3dser., XXIX, 1885, p. 115; XXX, 

p. 21. Matthew. Trails. Eoyal Soc. Canada; HI, 1886, p. 35. Hall and



262 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BULL.ST.

LINNARSSONIA Walcotfr-Oontinued.
Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 107, 167; Eleventh Ann. Rep. 
N. Y. State Geologist, 1894, p. 251. Matthew, Trans. Royal Soc. Canada, IX, 
1892, p. 42.

Linnarssonia belli Davidson. Upper Cambrian.
Linnarssouia belti ? Matthew, Trans. Royal Soc. Canada, IX, 1892, p. 42, pi. 12,

figs. 7a-7c. * 
LOG. Near St. John, New Brunswick.

Linnarssonia misera (Billings). Middle Cambrian.
Oholella? misera Billings, Canadian Nat. Geol., u. ser., VI, 1872, p. 470. 
Linnarssonia misera Matthew, Trans. Royal Soc. Canada, III, 1886, p. 35, fig. 12. 

Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 108, pi. 8, figs. 35-37. 
LOG. Trinity Bay, Newfoundland; St. Martins, New Brunswick.

Linnarssonia pretiosa (Billings). Upper Cambrian. 
Obolella pretiosa Billings, Pal. Fossils, I, 1862, p. 68, fig. 61; Geol. Cauadn,

1863, p. 230, fig. 239.
Obolella? pretiosa Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 111. 
Linuarssonia pretiosa Dawson, Trans. Royal Soc. Canada, VII, 1889, p. 53, fig.

26. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 70, pi. 3, figs. 43,44. 
LOG. Bridge of the Grand. Trunk Railroad across the Chaudiere River; Cape

Rouge; Little Metis; Sillery and Point Levis, Canada.

Linnarssonia sagittalis taconica Walcott. Lower and Middle Cambrian.
Linnarssonia taconica Walcott, American Jour. Sci., 3d ser., XXXIV, 1887, p. 189, 

pi. 1, fig. 18. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 106.
Linnarssonia sagittalis Walcott, Proc. U. S. Nat. Mus., XI, 1888, p. 442.
Linuarssouia sagittalis var. taconica Walcott, American Jour. Sci., 3d ser., 

XXXVIII, 1889, p. 36; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 610, pi. 
68, fig. 1.

LOG. Washington County, New York; Mount Stephan, British Columbia.

Linnarssonia taconica Walcott=L. sagittalis tacouica.
Linnarsonia transversa (Hartt). Middle Cambrian.

Obolella transversa Hartt, Dawson, Acadian Geol., 2ded., 1868, p. 644. Walcott,
  , Bull. U. S. Geol. Survey, 10, 1884, p. 16, pi. 1, fig. 5.'
Linnarssonia transyersa Walcott, American Jour. Sci., 3d ser., XXIX, 1885, p. 

116, figs. 3, 4, 6. Matthew, Trans. Royal Soc. Canada, III, 1886, p. 35, pi. 5, 
fig. 11. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 108, pi. 3, figs. 
38-42.--Matthew, Trans. N. Y. Acad. Sci., XIV, 1895, p. 125, pi. 5, figs. 1, 2.

Loo. St. John, New Brunswick.

LISSOPLEURA Whitfield. Genotype Rhynchonella aequivalvis Hall.
Lissopleura Whitfield, Bull. Am. Mus. Nat. Hist., VIII, 1896, p. 232.

Lissopleura aequivalvis (Hall). Lower Helderberg (Dev.).
Rhynchonella tequivalvis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p.

66; Pal. New York, III, 1859, p. 224, pi. 29, pp. 2, 3. 
Lissopleura asquivalvis Whitfield, Bull. Am. Mus. Nat. Hist., VIII, 1896, p. 232,

figs. 1-5. 
LOG. Helderberg Mountains, New York.

MARTINIA McCoy. Genotype Anomites glabra Martin.
Martinia McCoy, Carboniferous Fossils Ireland, 1844, p. 128, fig. 18; p. 139, fig. 

132. King, Mon. Permian Fossils, Pal. Soc., 1850, pp. 81,134. Meek and 
Hayden, Pal. Upper Missouri, Smithsonian Cont. to Knowl., XIV, 172,1864, p. 
19. Waagen, Palieontologica Indica, Ser. XIII, I, 1883, p. 528. Herrick, 
Bull. Deuison Univ., IV, 1888, p. 14. Hall and Clarke, Pal. New York, VIII, 
Pt. II, 1893, pp. 9, 32,40.
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Martinia athyroides A. Winehell. Hamilton (Dev.). 
Martinia athyroides A. Winchell, Rep. Lower Peninsula Michigan, 1866, p. 94. 
Loc. Grand Traverse region, Michigan.

Martinia glabra (Martin). Upper Carboniferous. 
Anomites glabra Martin, Petrefacta Derbienaia, 1809, pi. 48, figs. 9,10. 
Spirifera glabra Davidsou, Quart. Jour. Geol. Soc. London, XIX, 1863, p. 170, pi.

9, figs. 9, 10. Dawson, Acadian Geology, 3d ed., 1878, p. 291, fig. 89. 
Loc. Europe; Pictou, Windsor, etc., Nova Scotia.

Martinia glabra contracta (Meek and Worthen). Kaskaskia (L. Carb.).
Spirifera glabra var. contracta Meek and Worthen, Proc. Acad. Nat. Sci. Phila 

delphia, 1861, p. 143; Geol. Survey Illinois, II, 1866, p. 298, pi. 23, fig. 5.  
White, Wheeler's Expl. Survey west 100th Merid., IV, 1875, p. 136, pi. 10, fig. 2.

Spirifera (Martinia) contractus Whitfield, Annals N. Y. Acad. Sci., V, 1891, p. 
583, pi. 13, figs. 17-19.

Spirifera (Martinia) contracta Whitfield, Geol. Ohio, VII, 1895, p. 471, pi. !>, figs. 
17-19.

Loo. Chester, Illinois; Newtonville, Ohio; Lincoln County, Nevada.

Martinia glanscerasi (White). Hamilton (Dev.). 
Spirifera glanscerasi White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 24. 
Loc. Iowa-City, Iowa.

MartiniaC?) insolita A. Winchell. Hnron (Dev.).
Spirifera? insolita A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 406. 
Loc. Port aux Barques, Michigan.

Martinia laevigata (Swallow). Keokuk (L. Garb.).
Spirifera lievigata Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 86.
Loc. Iowa and Missouri.
Obs. Regarded by Keyes as a synonym for Spirifer logani.

Martinia maia (Billings). . Corniferous (Dev.).
Athyris maia Billings, Canadian Jour. Sci., V, 1860, p. 276, figs. 33, 34; Geol. 

Canada, 1863, p. 373, fig. 398.
Athyris? maia Nicholson, Pal. Prov. Ontario, 1874, p. 88.
Spirifera maia Hall, Pal. New York, IV, 1867, p. 116, pi. 63, figs. 6-13. David- 

son, Suppl. British Sil. Brach., Paleontographical Soc., 1882, p. 122. Whit 
field, Annals N. Y. Acad. Sci., V, 1891, p. 549, pi. 11, fig. 14. Hall and Clarke, 
Pal. New York, VIII, Pt. II, 1895, pi. 38, figs. 5, 6. Whitfield, Geol. Ohio, 
VII, 1895, p. 444, pi. 7, fig. 14.

Spirifera (Martinia) maia Walcott, Mon. U. S. Geol. Survey, VIII, 1884,-p. 141, 
pi. 14, fig. 13(?pl. 3, fig. 1).

Loc. St. Marys, Township of Blanchard, Ontario; Columbus and Delaware, Ohio; 
Eureka district, Nevada.

Martinia meristoides Meek. » Middle Devonian.
Spirifera (Martinia) meristoides Meek, Trans. Chicago Acad. Sci , I, 1868, p.

106, pi. 14, fig. 3. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 142. 
Whiteaves, Cout. Canadian Pal., I, 1891, p. 226. 

Loc. Mackenzie River Basin, British America.

Martinia planoconvexa Meek and Hayden=Amboccelia planicouvexa.

Martinia sublineata Meek. Middle Devonian.
Spirifera (Martinia) subliueata Meek, Traus. Chicago Acad. Sci., I, 1868, p. 103,

pi. 14, fig. 1. 
Loo. Great Slave Lake, British America.
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Martinia subumbona (Hall). Hamilton-Portage (Dev.). 
Ortbis subumbona Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 168. 
Amboccelia subumbona Hall, Thirteenth Rep. Ibidem, 1860, p. 71. 
Spirifera subumbona Hall, Pal. New York, IV, 1867, p. 234, pi. 33, figs. 22-30. 
Martinia subumbona Miller, N. American Geol. Pal., 1889, p. 352. 
Spirifer subumbona Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 29,

fig. W.
LOG. Shore of Lake Erie, Tully, and McKinneys Station, New York. 
Ots. Professor Williams says this species is a synonym for Amboccelia gregaria.

MEEEELLA White and St. JY Genotype Plicatula striatocostata Cox.
Meekella White and St. John, Trans. Chicago Acad. Sci., 1,1868, p. 120, figs. 4-6.  

Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 175. Waagen,Palseon- 
tologica Indica, Ser. XIII, I, 1884, p. 576.~Hall and Clarke, Pal. New York, 
VIII, Pt. 1,1892, p. 264; Eleventh Ann. Rep. N. Y; State Geologist, 1894, p. 287.

Meekella occidentalis (Newberry). Upper Carboniferous. 
Streptorhynchus occidentalis Newberry, Ives's Rep. Colorado River of the West,

1861, p. 126, pi. 1, fig. 5. 
Meekella occidentalis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 266,

pi. 11B, figs. 18,19. 
Loo. Canyon of Cascade River. 
Obs. See Meekella pyramidalis.

Meekella(?) occidentalis (Swallow). Upper Carboniferous.
Orthisina occidentalis Swallow, Trana. St. Louis Acad. Sci,, II, 1863, p. 82. 
LOG. Caldwell County, Missouri.
Obs. If a Meekella it should be compared with M. striaticostata. Regarded by 

Keyes as a synonym for M. striaticostata.

Meekella pyramidalis (Newberry). Upper Carboniferous.
Streptorhynchus pyramidalis Newberry, Ives's Rep. Colorado River of the West,

1861, p. 126, pi. 2, figs. 11-13.
Meekella pyramidalis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 266. 
LOG. Colorado River. 
Obs. Tbis species is quite distinct from M. striaticostata Cox, with which it has

been confounded. M. occidentalis Newberry, however, may prove to be
but a large individual of M. pyramidalis.

Meekella striaticostata (Cox). Upper Carboniferous. 
Plicatula striatocostata Cox, Owen's Geol. Survey Kentucky, III, 1857, p. 568,

pi. 8, fig. 7.
Orthisina shumardianus Swallow, Trans. St. Louis Acad. Sci., I, 1858, p. 183. 
Orthisina missouriensis Swallow, Ibidem, 1858, p. 219. Meek and Haydeii, Proc.

Acad. Nat. Sci. Philadelphia, III, 1859, p. 26. 
Orthisina shumardiana Meek and Hayden, Ibidem, 1859, p. 26. 
Orthis striatocosta Geinitz, Carbon und Dyas in Nebraska, 1866, p. 48, pi. 3, figs.

22-24. 
Meekella striatocostata White and St. John, Trans. Chicago Acad. Sci., 1,1868,

pp. 120,122, figs. 4-6. Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872,
p. 175, pi. 5, fig. 12. Meek and Worthen, Geol. Survey Illinois, V, 1873, p.
571, pi. 26, fig. 21. White, Wheeler's Expl. Survey west 100th Merid., IV,
1875, p. 26, pi. 9, fig. 4. Kayser, Richthofen's China, IV, 1883, p. 178, pi. 23,
fig. 8. White, Thirteenth Rep. State Geol. Indiana, 1884, p. 130, pi. 26, figs.
12-14. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 265, pi. 10, figs.
18-23; pi. 11B, figs. 20-22. Keyes, Geol. Survey Missouri, V, 1895, p. 68,
pi. 39, fig. 1.
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Meekella striaticostata (Oox) Continued.
Streptorhynckus (Meekella) striatocostata Hall, Second Aim. Eep. New York

State Geol., 1883, pi. 40, figs. 18-23. 
LOG. HopkinsCounty,Kentucky; Indiana; Illinois; Missouri; Iowa; Nebraska;

New Mexico; Nevada; Utah; ?China. 
Obs. See M. occidentalis (Swallow).

MEGALANTERIS CEhlert. Genotype Terebratula archiaci de Verneuil.
Meganteris Suess, Sitz. der k. k. Akad. der Wissensch. zu Wieu, XVIII, 1855, p. 51. 
Megalanteris (Ehlert, Fischer's Manuel de Conchyliologie, 1887, p. 1319. Hall

and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 277; Thirteenth Ann. Rep.
N. Y. State Geologist, 1895, p. 859.

Megalanteris condoni (McChesney). Oriskany (Dev.).
RensseliBria condoni McChesney, New Pal. Fossils, 1861, p. 85; Traus. Chicago 

Acad. Sci., I, 1868, p. 36, pi. 7, fig. 2. Meek and Worthen, Geol. Survey 
Illinois, III, 1868, p. 401, pi. 8, fig. 4.

Newberria? condoni Hall, Tenth Ann. Rep. N. Y. State Geol., 1891, p. 7 of extract.
Megalanteria condoui Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 280.
Loc. West of Jonesboro, Union County, Illinois. 

Megalanteris ovalis Hall. Oriskany (Dev.).
Meganteris ovalis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 101.
Rensselseria ovalis Hall, Pal. N. Y., Ill, 1859, p. 458, pi. 106, fig. 2. Billings, 

  Geol. Canada, 1863, p. 962, fig. 471.
Megalanteris ovalis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 280, 

pi. 77, figs. 12-22.
Loc. Albany and Schoharie counties, New York.

Meganteris sequiradiata Hall=Rensselseria requiradiata.
Meganteris cuioberlanduB Hall=Rensselseria cumberlandias.
Megauteris elliptica Hall=Renssel8eria elliptica.
Meganteris elongata Hall=Amphigenia elougata.
Meganteris loevis Hall=Meristella laevis.
Meganteris inutabilis Hall=Renssel0eria inutabilis.
Megauteris ovalis Hall=Megalanteris ovalis.
Megaiiteris ovoides Hall=Eeussel8eria ovoides.
Meganteris subtrigonalis Hall=Arnphigeuia elongata subtrigonalis.
Meganteris suessana Hall=Beachia snessana.
Megerlia dubitanda Cooper=Terebratella( 1) dubitauda.
MEBJSTA Suess. Genotype A try pa lierculea Barrande.

Merista Suess, Jahrbuch Kongl. Kais. Geol. Reichs., II, 1851, pp. 150,160. Hall, 
Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 73; Twentieth Rep. 
N. Y. State Cab. Nat. Hist., 1867, p. 258. Dall, Bull. U. S. Nat. Mus., 8,1877, 
p. 47. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 70, fig. 54;  
Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 771.

Camariuru Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 42; Pal. New 
York, III, 1859, p. 486; Fifteenth Rep. N. Y. State Cab. Nat. Hist., 1862, 
p. 176.

Merista arcuata Hall=Meristella arcuata. 
Merista bella Hall=Meristella bella. 
Merista bisulcata Hall=Whitfieldella bisulcata. 
Merista crassirostra Hall=Wliitfieldella cylindrica. 
Merista cylindrica Hall=Wuitfieldella cylindrica.
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Merista elongata (Hall). Lower Helderberg (Bev.). 
Camarium elongatum Hall, Pal. New York, III, 1859, p. 488, pi, 95A, fig. 4. 
Loc. Cumberland, Maryland. * 
Ols. Probably only-a variety of M. typa.

Merista boughtoni Winchell=Meristella houghtoni.
Meristit loevis Hall=Meristella laevis.
Merista lata Hall=Meristella lata.
Merista lens Hall=Meristella lens.
Merista meeki Hall=Meristella ineeki.
Merista priuceps Hall=Meristella princeps.
Merista subquadrata Hall=Meristella subquadrata.
Merista tennesseensis Hall and Clarke. Lower Helderberg (Dev.).

Merista teimesseensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 71,
365, pi. 42, figs. 1-6. 

Loc. Perry County, Tennessee.

Merista typus Hall.   Lower Helderberg (Dev.).
Cainarium typum Hall, Pal. New York, III, 1859, p. 487, pi. 95A, figs. 2a, 3,5, 6. 
Merista typum Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 93,

figs. 10-13.
Merista typa Hall and Clarke, Pah New York, VIII, Pt. II, 1895, pi. 42, figs. 7-12. 
Loc. Cumberland, Maryland.

MERISTELLA Hall, 1860. Genotype Merista arcuata Hall.
?Meristella Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 78.
Meristella Hall, Thirteenth Rep. Ibidem, 1860, pp. 74,93; Sixteenth Rep. Ibidem, 

1863, p. 50, figs. 27-34; Trans. Albany Institute, IV, 1863, p. 139; American 
Jour. Sci., 2d ser., XXXV, 1863, p. 396; XXXVI, p. 11; Twentieth Rep. N. Y. 
State Cab. Nat. Hist., 1867, pp. 155,258; Pal. New York, IV, 1867, p. 295.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
97. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 73, figs. 55,56;  
Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 773.

Athyris Billings, Pro\3. Portland Soc. Nat. Hist., 1863, p. 115.

Meristella arcuata Hall. Lower Helderberg (Dev.).
Merista arcuata Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 95, figs.

1-4; Pal. New York, III, 1859, p. 249, pi. 41, fig. 1 (?2). 
Meristella arcuata Hall, Ibidem, IV, 1867, p. 298, figs. 1, 2. Hall and Clarke,

Ibidem, VIII, Pt. II, 1895, pi. 43, figs. 1, 2; pi 44, fig. 5. 
Loc. Albany and Schoharie counties, New York; St. Blandiue, New Brunswick.

Meristella barrisi Hall. Marcellus-Hamilton (Dev.).
Meristella barrisi Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 

84; Pal. New York, IV, 1867, p. 304, pi. 49, figs. 5-22. fTschernyschew, 
Me"moires du Comit6 Ge"ologique de St. Pdtersbourg, HI, 3, 1887, p. 55, pi. 9, 
figs. 12, 15; pi. 13, figs. 1, 2. Hall and Clarke, Pal. New York, VIII, Pt. II, 
1895, pi. 43, figs. 25, 26; pi. 44, figs. 27-30.

Loc. York and Leroy, New York; Urals of Russia.

Meristella bella (Hall). Lower Helderberg (Dev.).
Merista bella Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 92, figs. 1-7; 

Pal. New York, III, 1859, p. 248, pi. 40, fig. 1. 
Meristella bella Whitfield, Annals N. Y. Acad. Sci., V, 1891, p. 510, pi. 5, figs.

8-10. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 43, figs. 7-9;
pi. 44, figs. 1-3. Whitfield, Geol. Ohio, VII, 1895, p. 412, pi. 1, tigs. 8-10. 

Lor,. Albany and Schoharie counties, New York; Greenfield, Ohio; Lake Ternis-
couata, New Brunswick.
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Meristella(?) blancha (Billings). Lower Helderberg (Dev.).
Athyris blancha Billings, Proc. Portland Soc. Nat. Hist., 1863, p. 115, pi. 3, fig. 13. 
Meristina (?) blancha Hall and Clarice, Pal. New York, VIII, Pt. II, 1893, p. 68,

pi. 41, figs. 22, 23. 
Loc. Square Lake, Maine. 
06s. Compare with Meristella arcuata.

Meristella clusia (Billings). Corniferous (Dev.).
Athyris? clusia Billings, Canadian Jour. Sci., V, 1860, p. 279. 
Loc. Cayuga, Ontario.

Meristella doris Hall. Upper Helderberg (Dev.).
Meristella doris Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p.84;-- 

Pal. New York, IV, 1867, p. 303, pi. 50, figs. 1-12. Hall and Clarke, Pal. Now 
York, VIII, Pt. II, 1895, pi. 43, figs. 21, 22.

Charionella doris Billings, Geol. Canada, 1863, p. 374, figs. 400E, 401a, b.
Loc. Schoharie and Williamsville, New York; Cayuga, Ontario.

Meristella elissa Hall=Meristella nasuta.

Meristella haskinsi Hall. Hamilton (Dev.).
Meristella haskinsi Hall, Thirteenth Itep. N. Y. State Cab. Nat. Hist., I860, p. 

84; Pal. New York, IV, 1867, p. 306, pi. 49, figs. 23-35. Hall and Clarke, 
Ibidem, VIII, Pt. II, 1895, pi. 43, figs. 23, 24; pi. 44, fig. 31.

Loo. Seneca Lake, York, Moscow, etc., New York; Thedford, Ontario.

Meristella (?) houghtoni (A. Winchell). Huron (Dev.).
Merista houghtoni Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 407. 
Meristella (?) houghtoni Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 78. 
Loo. Port aux Barques, Michigan.

Meristella (?) incerta Siinpson. Waverly (L. Garb.).
Meristella incerta Simpson, Truus. American Philosophical Soc., 11. ser., XVI,

1889, p. 442, fig. 7. 
Loo. Warren, Pennsylvania. 
01)8. Based upon a crushed and broken specimen.

Meristella Isevis (Vanuxem). Lower Helderberg (Dev.). 
Atrypa Levis Vauuxem, Geol. New York; Rep. Third Dist., 1842,p. 120, fig. 2. 

Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 825, fig. 642. 
Merista Isevis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 94, figs.

1-6; Pal. New York, III, 1859, p. 247, pi. 39, figs. 3,4. Meek audWortheu,
Geol. Survey Illinois, III, 1868, p. 376, pi. 7, fig. 8. 

Meristella lams Whitfield, Annals N. Y. Acad. Sci., V, 1891, p. 510, pi. 5, figs.
6, 7. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 43, figs. 3-6;
pi. 44, fig. 4. Whitfield, Geol. Ohio, VII, 1895, p. 411, pi. 1, figs. 6, 7. 

Loo. Albauy and Schoharie counties, New York; Greenfield, Ohio; Perry County,
Missouri; Pennsylvania; Square Lake, Maine; St. Blaudine, New Brunswick.

Meristella (?) Isevis (Hall). Lower Helderberg (Dev.).
Meganteris Isevis Hall (non Vauuxem), Tenth Rep. N. Y. State Cab. Nat. Hist.,

1857, p. 99.
Rensselaeria Itevis Hall, Pal. New York, III, 1859, p. 256, pi. 40, fig. 2. 
Loc. Albany County, New York.

Meristella lata Hall. Oriskauy (Dev.). 
Merista lata Hall, Pal. New York, III, 1859, p. 431, pi. 101, fig. 3. 
Meristella lata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 78, pi. 44,

fig. 12. 
Loc. Albany and Schoharie counties, New York; Cayuga, Ontario.
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Meristella lens (A. Winchell). Hamilton (Dev.).
Merista lens A. Wiuchell, Rep. Lower Peninsula Michigan, 1866, p. 94. 
Meristella lens Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 78. - 
Loc. Grand Traverse region, Michigan.

Meristella lenta Hall. Oriskany (Dev.).
Meristella lenta Hall, Pal. New York, IV, 1867, p. 420, pi. 63, figs. 19-22.-Hall

and Clarke, Ibidem, VIII, Pt. II, 1895, pi. 44, tigs. 15-18. 
Loc. Cayuga, Ontario.

Meristella maria Hall=Meristina inaria.
Meristella meeki Hall. Lower Helderberg- (Dev.).

Merista ineeki Hall, Tenth Rep. N. Y. State Cab. Nat. Hist , 1857, p. 97; Pal.
New York, III, 1859, p. 252, pi. 44, fig. 6. 

Camarium meeki Hall, Ibidem, III, 1859, p. 486.
Meristella meeki Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 78. 
LOG. Perry County, Tennessee.

Meristella meta Hall. . Hamilton (Dev.).
' Meristella meta Hall, Pal. New York, IV, 1867, p. 308, pi. 49, figs. 1-4. Hall and

Clarke, Ibidem, VIII, Pt. II. 1895, pi. 43, figs. 29, 30. 
Loc. Delphi, New York.

Meristella nasuta (Conrad). Upper Helderberg (Dev.). 
Atrypa nasuta Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 265. 
Terebratula valenciennii Castelnau, Essai Syst. Sil. I'Ame'rique Septentrionale,

1843, p. 39, pi. 13, fig. 6. 
Meristella nasuta Hall, Thirteenth Rep. N. Y. State Cab. Nat. -Hist., 1860, p. 93,

figs. 8, 9; Fifteenth Rep. Ibidem, 1862, p. 160, figs. 17-22 on p. 161; Pal.
New York, IV, 1867, p. 299, pi. 48, figs. 1-25. Nettelroth, Kentucky Fossil 

; Shells, Mem. Kentucky Geol. Survey, 1889, p. 98, pi. 15, figs. 2-8. Hall and
Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 43, figs. 18-20; pi. 44, figs. 13,
14, 19-26. 

Athyris clara Billings, Canadian Jour. Sci., V, 1860, p. 274, figs. 29-32; Geol.
Canada, 1863, p. 373, fig. 397; Canadian Nat. Geol., n. ser., VII, 1874, p. 240. 

Meristella elissa Hall, Fourteenth Rep. N. Y. State Cab. Nat. Hist., 1861, p. 100; 
Fifteenth Rep. Ibidem, 1862, pi. 3, figs. 21, 22. 

Atliyris uasuta Nicholson, Pal. Prov. Ontario, 1874, p. 86.
Meristella (Whitfieldia) nasuta Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 

148, pi. 3, fig. 8.
Loc. Schoharie, Clarence,Williamsville, etc., New York; Cayuga, Ontario; Colum 

bus and Dublin, Ohio; Falls of Ohio; Lone Mountain, Nevada.
Meristella nucleolata Whitfield=Wkitfieldella nucleolata.
Meristella princeps Hall. Lower Helderberg (Dev.). 

Merista princeps Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 95, figs.
1-5; Pal. New York, III, 1859, p. 251, pi. 44, figs 1-5. 

Camarium princeps Hall, Ibidem, III, 1859, p. 486. 
Meristella princeps Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p.

93, figs. 5-7. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 43, figs.
10-13. 

Loc. Carlisle and Schoharie, New York; St. Blandine, New Brunswick.

Meristella rectirostra Hall=Meristina rectirostris.
Meristella riskowskyi A. Ulrich. Middle Devonian.

Meristella riskowskyi A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892,
p. 64, pi. 4, figs. 16-18. 

Loc. Chahuarani and near Ocoui, Bolivia.
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Meristella rostrata Hall. Hamilton. (Dev.).
Atrypa rostrata Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 202, fig. 2. 
Athyris? rostrata Billings, Canadian Jour. Sci., V, 1860, p. 281, figs. 43, 44. 
Charionella rostrata Billings, Geol. Canada, 1863, p. 385, fig. 420. 
Meristella rostrata Hall, Pal. New York, IV, 1867, p. 307, pi. 50, figs. 13-17. 

Hall and Clarke, Ibidem, Vol. VIII, Pt. II, 1895, pi. 43, figs. 27, 28.. 
LOG. Eighteen Mile Creek, etc., New York; Bosanqnet, Ontario.

-Meristella subquadrata Hall. Lower Helderberg (Dev.) 
Merista subquadrata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 93; 

Pal. New York, III, 1859, p. 249, pi. 40, fig. 3. 
Meristella subquadrata Hall aud Clarke, Ibidem, VIII, Pt. Ii; 1893, p. 78, pi. 43,

figs. 14, 15. 
LOG. Schoharie and Carlisle, New York.

Meristella uuisulcata Hall=Pentagonia unisulcata. 
Meristella unisulcata biplicata Hall=Pentagonia unisulcata biplicata. 
Meristella unisulcatauniplicataHall=Pentagouiaunisulcata uniplicata. 
Meristella walcotti Hall and Clarke. Oriskany (Dev.).

Meristella walcotti Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 77,
365, figs. 55, 56, pi. 43, figs. 16, 17; pi. 44, figs. 6-11, 23, 32. 

Loc. Cayuga, Ontario.

MERISTINA Hall. Genotype Meristella maria Hall.
Meristina Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 157; Pal.

New York, IV, 1867, p. 299. Nettelroth (partim),Kentucky Fossil Shells, Mem.
Kentucky Geol. Survey, 1889, p. 101. Hall and Clarke, Pal. New York, VIII,
Pt. II, 1893, p. 65; Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 770. 

Whitfieldia Davidson, Supplement British Sil. Brach., Paleontographical Soc.,
1882, p. 107. Beecher and Clarke, Mem. New York State Mus., I, 1889, p. 73.

Meristina maria Hall. Niagara (Sil.). 
Athyris tumida Roemer, Sil. Fauna west. Tennessee, 1860, p. 70, pi. 5, fig. 12. 
Meristella maria Hall, Trans. Albany Institute, IV, 1863, p. 212. Hall and Whit- 

field, Twenty-fourth Rep. N. Y. State Cab. Nat. Hist., 1872, p. 196. 
Meristina maria Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 157; 

Pal. New York, IV, 1867, p. 299. Hall and Wbitfield, Pal. Ohio, II, 1875, p.
132, pi. 7, figs. 5, 6. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky
Geol. Survey, 1889, p. 101, pi. 29, figs. 7-10. Hall and Clarke, Pal. New
York, VIII, Pt. II, 1893, p. 67, pi. 41, figs. 1-17. 

Meristella turnida Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,
p. 597. 

Meristella (Meristina) maria Hall, Twenty-eighth Rep. N. Y. State Mus. Nat.
Hist., 1879, p. 159, pi. 25, figs. 8-12; Eleventh Rep. State Geol. Indiana,
1882, p. 299, pi. 25, figs. 8-12. 

Whitfieldia maria Beecher and Clarke, Mem. N. Y. State Mus., 1,1889, p. 73, pi. 7,
figs. 1-3. 

Loc. Waldron, Indiana; Springfield, Ohio; Louisville, Kentucky; Perry County,
Tennessee; Bridgeport, Illinois; Racine, Wisconsin; Bessels Bay, 81° 6'. 

Obs. This species is not identical with M. tumida Dalmaii.

Meristina uitida Hall=Whitfleldella nitida.
Meristina rectirostris Hall. Niagara (Sil.).

Meristella -rectirostra Hall, Descriptions n. sp. Fossils from Waldrou, Indiana,
1879, p.-15; Eleventh Rep. State Geol. Indiana, 1882, p. 301, pi. 27, figs. 10-
14; Trans. Albany Institute, X, 1883, p. 71. Beecher and Clarke, Mem.
N. Y. State Mus., I, 1889, p. 67, pi. 7, figs..4,5,11-13.
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Meristina rectirostris Hall Continued.
Meristina rectirostra Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 68,

figs. 52,53, pi. 41, figs. 18-21. 
LOG. Waldron, Indiana.

Meristina trisinuata (McChesney). Niagara (Sil.).
Pentamerus trisinuatus McChesney, Descriptions New Pal. Fossils, 1861, p. 86. 
Athyris? trisinuatus McChesney, Trans. Chicago Acad. Sci., I, 1868, p. 33, pi. 8,

fig. 2.
Loc. Milwaukee, Wisconsin. 
01)8. Probably synonymous with Meristina maria.

METAPLASIA Hall and Clarke. Genotype Spirifer pyxidata Hall.
Metaplasia Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 56; Thirteenth 

Ann. Rep. N. Y. State Geologist, 1895, p. 762.

Metaplasia disparilis (Hall). Corniferous (Dev.).
Spirifer disparilis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 134. 
Spirifera dis'pawlis ITall, Pal. New York, IV, 1867, p. 204, pi. 30, figs. 10-15. 
Metaplasia pyxidata Hall and Clarke, Ibidem, VIII,-Pt. II, 1895, pi. 39, figs.

19-22. 
LOG. Williamsville and Clarence Hollow, New York.

Metaplasia pyxidata Hall. Oriskany (Dev.).
Spirifer pyxidata Hall, Pal. New York, III, 1859, p. 428, pi. 100, figs. 9-12. 
Metaplasia pyxidata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 56. 
LOG. Albany and Schoharie counties, New York; Cumberland, Maryland; 

Cayuga, Ontario.

Micromitra Meek=Iphidea.

MIMULUS Barrande. Genotype M. perversus Barrande.
Mimulus Barrande, Systeme Silurien du Centre de la Boheme, V, 1879, p. 109.  

Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 272; Eleventh Ann. 
Rep. N. Y. State Geologist, 1894, p. 289.

Mimulus waldronensis (Miller and Dyer). Niagara (Sil.). 
Spirifera (?) waldronensis Miller and Dyer, Jour. Cincinnati Soc. Nat. Hist.,

I, 1878, p. 37, pi. 2, fig. 3.' 
Triplesia putillus Hall, Descriptions n. sp. Fossils Waldron, Indiana, 1879, p. 16; 

Eleventh Rep. State Geol. Indiana, 1882, p. 298, pi. 27, figs. 19-22; Trans.
Albany Institute, X, 1883, p. 72. 

Streptis waldronensis Beecher and Clarke, Mem. New York State Mus., I, 1889,
p. 30, pi. 3, figs. 9, 10. 

Mimulus waldronensis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 273,
pi. 11C, figs. 23-28. 

Loo. Waldron, Indiana.

MONOMORELLA Billings. Genotype M. prisca Billings.
Monomorella Billings, Canadian Nat. Geol., n. ser., VI, 1871, p. 220j American 

Jour. Sci., 3d ser., Ill, 1872, p. 358. Davidson and King, Quart. Jour. Geol. 
Soc. London, XXX, 1874, p. 155. Hall and Clarke, Pal. New York, VIII, Pt. 
I, 1892, pp. 40, 46; Eleventh Ann. Rep.N. Y. State Geologist, 1894, p. 238.

Monomorella egani Hall and Clarke. Niagara (Sil.).
Monomorella egani Hall and Clarke, Pal. New York, VIII, Pt.. I, 1892, pp. 42,

175, pi. 4C, fig. 16. 
Loc. Near Grafton, Wisconsin.
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Monomorella greenei Hall and Clarke. Niagara (Sil.).
Monomorella greenii Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 42,

174, pi. 4D, figs. 5-10. 
LOG. Near Grafton, Wisconsin; Risingsun, Ohio.

Monomorella kingi Hall and Clarke. Niagara (Sil.).
Monomorella kingi Hall and Clarke, Pal. New York, VIII, Pt. I, 1.892, pp. 42,

174, pi. 4D, figs. 1, 2. 
Loc.. Near Cedarburg, Wisconsin; Hawthorne, Illinois.

Monomorella newberryi Hall and Wliitfield. Niagara (Sil.).
Monomorella newberryi Hall and Whitfield, Pal. Ohio, II, 1875, p. 131, pi. 7, figs.

I, 2. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 4C, figs. 1, 2. 
Loc, Genoa, Ohio.

Monomorella orbicularis Billings.   Guelph (Sil.).
Monomorella orbicularis Billings, Canadian Nat. Geol., n. ser., VI, 1871, p. 221;  

American Jour. Sci., 3d ser., Ill, 1872, p. 359. Davidspn and King, Quart. 
Jour. Geol. Soc. London, XXX, 1874, p. 158, pi. 17, fig. 10.

Monomorella cnf. orbicularis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, 
pi. 4C, figs. 3-5.

Loc. Hespelar, Ontario; near Grafton, Wisconsin.

Monomorella ortoni Hall and Clarke. Niagara (Sil.).
Monomorella ortoni Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 42,

175, pi. 4C, figs. 14, 15. 
Loc. Risingsun, Wood County, Ohio.

Monomorella ovata Whiteaves. Guelph (Sil.).
Monomorella ovata Whiteaves, Pal. Fossils, III, 1884, p. 5, pi. 2, fig. 1; .pi. 8, 

fig. 1. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 42, pi. 4D, figs. 
13-15.

Loc. Durham, Ontario.

Monomorella ovata lata Whiteaves. Guelph (Sil.).
Monomorella ovata var. lata Whitoaves, Pal. Fossils, III, 1884, p. 6, pi. 2, fig.

2; pi. 8, fig. 2. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 4, figs.
II, 12; pi. 4C, figs. 17, 18. 

Loc. Durham, Ontario; Hawthorne, Illinois.

Monomorella prisca Billings. Guelph (Sil.).
Monomorella prisca Billings, Canadian Nat. Geol, n. ser., VI, 1871, p. 221; Amer 

ican Jour. Sci., 3d ser., Ill, 1872, p. 359. Davidson and King, Quart. Jonr. 
Geol. Soc. London, XXX, 1874, p. 156, pi. 17, figs. 5-8. Nicholson, Pal. Prov. 
Ontario, 1875, p. 68, fig. 38. Hall and Clarke, Pal. New York, VIII, Pt. I, 

. 1892, pi. 4C, figs. 6-13.
Loc. Hespelar and Elora, Ontario; Risingsun, Wood County, Ohio; Hawthorne, 

Port Byron, and Cicero, Illinois.

NEWBEKRYA Hall. Genotype Bensselaeria? johanni Hall.
Rensselandia Hall, Pal. New York, IV, 1867, p. 385.
Newberria Hall, Cont. Canadian Pal., I, 1891, p. 236; Tenth Ann. Rep. N. Y. 

State Geol., 1891, p. 91 (extract, p. 4). Hall and Clarke, Pal. New York, VIII, 
Pt. II, 1893, p. 261; Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 851.

Obs. It is unfortunate that Reusselasria johauni is the type for two generic 
names. Adhering strictly to the rules of nomenclature Rensselaudia will 
take precedence over Newberrya. The first term is, however, improperly 
constructed and is without meaning.
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Newberrya claypolei Hall. Hamilton (Dev.). 
Eensselaeria marylandica? Claypole, Proc. American Phil. Soc., 1883, p. 235. 
Newberria claypolii Hall, Tenth Ann. Rep. N. Y. State Geol., 1891, p. 9, extract, 

pi. 5, figs. 1-9. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 263, 
pi. 78, figs. 1-9. 

Loc. Perry County, Pennsylvania.

Newberria? condoni McChesney=Megalanteris condoni.

Newberrya johannis Hall. Middle Devonian.
Rensselseria? johanni Hall, Pal. New York, IV, 1867, p. 385, pi. 58A, figs. 9-20.
Rensselandia johanni Hall, Ibidem, 1867, at end of description.
Newberria johanni Hall, Cont. Canadian Pal., I, 1891, p. 237.
Newberria johannis Hall, Tenth Ann. Rep..N. Y. State Geol., 1891, p. 8, extract,

pi. 6, figs. 1-11. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 262,
pi. 78, figs. 10-16. 

Loc. Waterloo, Iowa.

Newberrya Isevis (Meek). Middle Devonian. 
Rensselseria las vis Meek, Trans. Chicago Acad. Sci., I, 1868, p. 108, pi. 13, fig. 8;

pi. 14, fig. 4.
Newberria Isevis Hall, Cont. Canadian Pal., I, 1891, p. 237, pi. 30, figs. 3,4. 
Newberria Isevis Hall, Tenth Ann. Rep. N. Y. State Geol., 1891, p. 7, extract, pi.

6, figs. 12-15. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 264,
pi. 78, figs. 17-20. 

LOG, Mackenzie, Onion, and Lockhart rivers, Canada.

Newberrya missouriensis Swallow. Hamilton (Dev.). 
Newberria missouriensis (Swallow MS.) Hall, Tenth Ann. Rep. N. Y. State Geol.,

1891, p. 9, extract, pi. 5, figs. 10-12. Hall and Clarke, Pal. New York, VIII,
Pt. II, 1893, p. 263, pi. 78, figs. 21-23. 

LOG. Moniteau County, Missouri.

NOTOTHYRIS Waageu. Genotype Terebratula subvesicularis David.
Notothyris Waagen, Palyeontologica Indica, Ser. XIII, I, 1882, p. 375. Hall and 

Clarke, Pal. New York, VIII, Pt. II, 1893, p. 274; Thirteenth Ann. Rep. 
N. Y. State Geologist, 1895, p. 857.

Notothyris (?) smithii Derby. Middle Devonian.
Notothyris (f) einithii Derby, Archives do Museu Nacional do Eio De Janeiro, 

IX, 1890, p. 81. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 267, 
275.

LOG. Head of the Paraguay in Matto-Grosso, Brazil.

NUCLEOSPIRA Hall. Genotype Spirifer veutricosa Hall.
Nucleospira Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 24; Pal. 

New York, III, 1859, p. 219; Ibidem, IV, 1867, p. 278. Nettelroth, Kentucky 
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 103. Hall and Clarke, 
Pal. New York, VIII, Pt. II, 1893, p. 142; Thirteenth Ann. Rep. N. Y. State 
Geologist, 1895, p. 806.

Nucleospira barrisi White. Kinderhook (L. Garb.).
Nucleospira barrisi White, Jour. Boston Soc. Nat. Hist., VIII, 1860, p. 227. 
LOG. Burlington, Iowa.

Nucleospira concentrica Hall. Lower Helderberg (Dev.).
Nucleospira coucentrica Hall, Pal. New York, III, 1859, p. 223, pi. 28B, figs. 15-

19. Hall and Clarke, Ibidem, VIII, Pt. II, 1895, pi. 48, fig. 7. 
Loc. Decatur County, Tennessee.
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Nucleospira concinna Hall. Cormferous-Hamilton (Dev.).
Atrypa conciuna Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 200, fig. 3. 
Nucleospira concinna Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, pp.

25,26; Pal. New York, IV, 1867, p. 279, pi. 45, figs. 33-57. Davidson, Suppl.
British Silurian Brack., PaUeontographical Society, 1882, p. 121. Walcott,
Mou. U. S. Geol. Survey, VIII, 1884, p. 147. Nettelroth, Kentucky Fossil
Shells, Mem. Kentucky Geol. Survey, 1889, p. 103, pi. 32, figs. 1-4. Hall and 

. Clavke, Pal. New York, VIII, Pt. II, 1893, p. 145, iig. 131; pi. 48, figs. 12-17,
19-34; pi. 84, fig. 38. 

LOG. Moscow, Darien, etc., New York; Monroe County, Pennsylvania; Thed-
ford, Ontario; Hardy County, Virginia; Columbus, Ohio; Falls of Ohio;
Lone Mountain, Nevada.

Nucleospira elegans Hall. ? Niagara and L. Helderberg (Sil. and Dev.).
Nucleospira elegaus Hall, Pal. New York, III, 1859, p. 222, pi. 28B, figs. 10-15.  

Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
104. Hall and Clarke, Pah Now York, VIII, Pt. II, 1895, pi. 48, figs. 8-11.

LOG. Cherry Valley, New York; Cumberland, Maryland. In the Niagara near
Louisville, Kentucky (Nettelroth). 

Nucleospira indianensis Miller=Parazyga hirsuta.

Nucleospira pisiformis Hall. Niagara (Sil.).
Orthis pisum Hall (noil Sowerby), Pal. New York, II, 1852, p. 250, pi. 2, fig. 1.
Nucleospira pisiformis Hall, Pal. New York, III, 1859, pi. 28B; Traus. Albany 

Institute, IV, 1863, p. 226; Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 
1879, p. 160, pi. 25, figs. 22-28; Eleventh Rep. State Geol. Indiana, 1882, p. 
301, pi. 25, figs. 22-28. Kayser, Richthofens China, IV, 1883, p. 47, pi. 4, 
figs. 9-11. Nettelrotk, Kentucky Fossil Shells, Mem. Kentucky Geol. Sur 
vey, 1889, p. 104, pi. 33, figs. 7-9. Keyes, Geol. Survey Missouri, V, 1895, p. 
94, pi. 41, fig. 5.

LOG. Wolcott, New York; Waldron, Indiana; Louisville, Kentucky; Pike 
County, Missouri; Tshau-Tieu, China.

Nucleospira rotundata Whitfield. Waterlime (Sil.).
Nucleospira rotundata Whitfield, Ann. New York Acad. Sci., II, 1882, p. 194;  

Ibidem, V, 1891, p. 511, pi. 5, figs. 11-14; Geol. Ohio, VII, 1895, p. 413, pi. 1, 
figs. 11-14.

LOG. Greenfield, Ohio.

Nucleospira ventricosa Hall. Lower Helderberg (Dev.).
Spirifer ventricosa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 57. 
Nucleospira veutricosa Hall, Pal. New York, III, 1859, p. 220, pi. 14, fig. 1; pi.

28B, figs. 2-9. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 145,
figs. 128-130; pi. 48, figs. 2-6, 18;-pi. 84, figs. 39, 40. 

LOG. Schoharie, Cherry Valley, etc., New York; Cumberland, Maryland.

OBOLELLA Billings. Genotype O. chromatica Billings. 
Obolella Billings, Geol. Vermont, II, 1861, p. 946; Pal. Fossils, I, 1861, p. 7.  

Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 131. Meek and 
Hayden, Smithsonian Cont. to Knowledge, XIV, 172, 1864, p. 3. Hall, Trans. 
Albany Institute, V, 1867, p. 108. Dall, American Jour. Couchology, VI, 
1870, pp. 162, 164. Billings, Canadian Nat. Geol., n. ser., VI, 1871, p. 217, 
figs. 5, 6; American Jour. Sci., 3d ser., Ill, 1872, p. 355, figs. 5-7; Ibidem, 
3d ser., XI, 1876, p. 176. Ford, Ibidem, 3d ser., XXI, 1881, p. 131. Walcott, 
Bull. U. S. Geol. Survey, 30, 1886, p. 109. Hall and Clarke, Pal. New York, 
VIII, Pt. 1,1892, pp. 66,164; Eleventh Ann. Rep. N. Y. State Geologist, 1894,

Bull. 87  18
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OBOLELLA Billings Continued.
p. 240. Matthew, Trans. Royal Soc. Canada, IX, 1892, p. 39. Mickwitz, 
Me~m. 1'Acad. Imp. Sci. St. Pe"tersbourg, VIII, 1896, p. 116. 

Dicellomus Hall, Twenty-third Rep. N. Y. State Cab. Nat Hist., 1873, p. 246.

Obolella ambigua Walcott=Elkania ambigua.
Obolella atlantica Walcott. Lower Cambrian.

Obolella atlantica Walcott, Proc. U. S. Nat. Mus., XII, 1889, p. 36; Tenth Ann.
Rep. U. S. Geol. Survey,. 1891, p. 611, pi. 71, fig. I. 

LOG. Conception Bay, Newfoundland; Attleboro, Massachusetts.

Obolella cselata Billings=:Lingulella cselata.
Obolella chromatica Billings. Lower Cambrian.

Obolella chromatica Billings, Geol. Vermont, II, 1861, p. 947, fig. 346; Pal. 
Fossils, I, 1861, p. 7, fig. 7; Geol. Canada, 1863, p. 284, fig. 288. Hall, 
Trans. Albany Institute, V, 1867, p. 110. Billings, American. Jour. Sci., 3d 
ser., XI, 1876, p. 176, figs. 1-4. Ford, Ibidem, 3d ser., XXI, 1881, p. 133, figs. 
3,4,5. Walcott, Bull. U. S. Geol. Survey, 30,1886, p. 112, pi. 11, fig. 1; Tenth 
Ann. Rep. U. S. Geol. Survey, p. 611, pi. 71, fig. 2. Hall and Clarke, Pal. New 
York, VIII, Pt. I, 1892, p. 70.

LOG. Anse an Loup, Canada.

Obolella cingulata Billings=Kutorgina cingulata.
Obolella circe Billings. Lower Cambrian.

Obolella circe Billings, Canadian Nat. Geol., n. ser., IV, 1871, p. 218; American 
Jour. Sci., Ill, 1872, p. 357. Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 
118, pi. 10, fig. 3; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 611, pi. 71, 
fig. 3.

LOG. Trois Pistoles, Canada.

Obolella crassa (Hall). Lower Cambrian.
Orbicula? crassa Hall, Pal. New York, I, 1847, p. 290, pi. 79, fig. 8.
Avicula? desquamata Hall, Ibidem, 1847, p. 292, pi. 80, fig. 2.
Obolella crassa Billings, Canadian Nat. Geol., n. ser., VI, 1871, p. 218. Ford, 

Amer. Jour. Sci., 3d ser., XV, 1878, p. 128; Ibidem, 3d ser., XXI, 1881, p. 131, 
figs. 1, 2. Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 114, pi. 10, fig. 1.  
Shaler and Foerste, Bull. Mus. Comp. Zool., XVI, 1888, p. 27, pi. 1, fig. 1.  
Walcott, Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 612, pi. 71, fig. 4.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 70, pi. 2, figs. 31-36.

Obolella desquamata Billings, Canadian Nat. Geol., n. ser., VI, 1871, p. 217, fig. 
6; American Jour. Sci., 3d ser., Ill, 1872, p. 355, fig. 6.

Obolella (Orbicula?) crassa Ford, American Jour. Sci., 3d ser., II, 1871, p. 33.
Dicellomus crassa Hall. Twenty-third Rep. N. Y. State Cab. Nat. Hist., 1873, p. 

246, pi. 13, figs. 6-9.
Obolella chromatica (lap. crassa) Walcott, American Jour. Sci., 3d ser., XXIX, 

1885, p. 116, figs. 1, 2; Ibidem, XXX, 1890, p. 21.
LOG. Troy and Schodack Landing, New York; North Attleboro, Massachusetts; 

St. Simon and Bic Harbor, below Quebec, Canada.

Obolella desiderata Billings=Elkania desiderata.
Obolella desquamata Billings=Obolella crassa.
Obolella (?) discoidea Hall and Whitfield. Up. Camb. and Pogonip (Orel.).

Obolella discoidea Hall and Whitfield, King's U. S. Geol. Expl. 40fch Parl., IV, 1877, 
p. 203, pi. 1, figs. 1, 2. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 14.

Obolella? discoidea Walcott, Bull. U. S. Geol. Survey, 30, 1826, p. 111. Hall 
and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 69.

Loc. Eureka district, Nevada.
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Obolella gemma Billings.   Lower Cambrian.
Obolella gemma Billings, Canadian Nat. Geol., n. ser., VI, 1871, p. 217, fig. 5;   

American Jour. Sci., 3d ser., Ill, 1872, p'. 357, fig. 5. Walcott, Bull. U. S. Geol. 
Survey, 30,1886, p. 110, pi. 10, fig. 2; Tenth Ann. Rep. U. S. Geol, Survey, 1891, 
p. 612, pi. 71, fig. 5; pi. 72, fig. 2. Hall and Clarko, Pal. NOAV York, VIII, 
Pt. I, 1892, p. 71, fig. 30; pi. 2, figs. 42-44.

LOG. Bic and St. Simon harbors, below Quebec, Canada; Troy, Ne\v York.

Obolella (?) gemmula Matthew. ' Upper Cambrian.
Obolella (?) geiumula Matthew, Trans. Eoyal Soc. Canada, IX, 1892, p. 41, pi. 12,

tigs. 8a-8c. 
Loc. Near St. John, New Brunswick.

Obolella (?) ida Billings. Upper Cambrian and Calciferous (Ord.). 
Obolella ida Billings, Pal. Fossils, I, 1862, p. 71, fig. 63, on p. 68. 
Obolella ? ida Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 111. 
Loc. Point Levis, Canada.

Obolella misera Billings=Lmnarssonia misera.

Obolella minuta (Hall and Whitfleld). Upper Cambrian.
Lingulepis ? ininnta Hall and Whitfield, Rep. Geol. Expl. 40th Earl., IV, 1877, 

p. 206, pi. 1, figs. 3,4. Waloott, Mon. U. S. Geol. Survey, VIII, 1884, p. 13. 
Loc. Eureka district, Nevada.

Obolella nana Meek and Hay den. Middle Cambrian.
Obolella nana Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 

435. Billings, Pal. Fossils, I, 1862, p. U7. Hayden, American Jour. Sci., 
2d ser., XXXIII, 1863, p. 73. Meek and Hayden, Sinitbsonian Cont. to Knowl 
edge, XIV, 172, 1864, p. 4, pi. 1, fig. 3. Whitfield, Powell's Geol. Geogr. Sur 
vey Rocky Mountain Region, 1880, p. 340, pi. 2, figs. 14-17. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, p. 69.

Loc. Black Hills, South Dakota.

Obolella nitida Ford. Lower Cambrian.
Obolella uitida Ford, American Jour. Sci., 3d ser., V, 1873, p. 213. Walcott, Bull.

U. S. Geol. Survey, 30, 1886, p. 118, pi. 11, fig. 2; Tenth Ann. Rep. U. S. GeoJ.
Survey, 1891, p. 612, pi. 72, fig. 1. Hall and Clarke, Pal. New York, VIII,
Pt. I, 1892, pp. 69, 70. Matthew, Trans. N. Y. Acad. Sci., XIV, 1895, p. 125,
pi. 2, fig. 8. 

Loc. Troy, and Washington County, New York; Hauford Brook, New Brunswick.

Obolella pectenoides (Whitfield). Upper Cambrian.
Obolus pectenoides Whitfield, Ludlow's Rep. Recomi. Black Hills, Dakota, 1875,

p. 103, figs. 1-3. 
Obolus? pectenoides Whitfield, Powell's Geol. Geogr. Survey Rocky Mountain

Region, 1880, p. 338, pi. 2, figs. 18,19. 
Loc. Black Hills, South Dakota.

Obolella polita Hall. Middle Cambrian.
Obolus appolinus Owen (non Eichwald), Geol. Survey Wisconsin, Iowa, Minne 

sota, 1852, pi. IB, figs. 9,11,15, 20.
Lingula? polita Hall, Ann. Rep. Geol. Survey Wisconsin, 1861, p. 24; Geol. Rep. 

Wisconsin, I, 1862, pp. 21, 435.
Obolella ? polita Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 133* 

pi. 6, figs. 17-21; Trans. Albany Institute, V, 1867, p. 112.
Lingulepis prima Meek and Hayden, Smithsonian Cont. to Knowl., XIV, 172,1864, 

p. 3, pi. 1, fig. 2.
Dicellomus polita Hall, Twenty-third Rep. N. Y. State Cab. Nat. Hist., 1873, p. 246.
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Obolella polita Hall Continued.
Obolella polita Whitfield, Powell's Geol. Geogr. Survey Rocky Mountain Region, 

1880, p. 339, pi. 2, tigs. 12, 13. Walcott, Bull. U. S. Geol. Survey, 30, 1886, 
p. 111. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pi. 2, figs. 37-41.

Loc. Trempealean, Wisconsin; Black Hills, South Dakota.

Obolella pretiosa Billings=Linuarssonia pretiosa.
Obolella prima Whitfield=Lingulepis prirna.
Obolella transversa Hartt=Linnarssonia transversa.
Obolellina Billings=Dinobolus.
Obolellina canadensis Billings=Dinobolus canadaensis.
Obolellina galtensis Billings=Khinobolus galteiisis.
Obolelliua magniflca Billings=Dinobolus magnificus.
OBOLUS Eichwald. Genotype Obolus appolinus Eichwald.

Obolus Eichwald, Zoologia Specialis, I, 1829, p. 274. Hall and Clarke, Pal. New 
York, VIII, Pt. 1,1892, p. 80, figs. 33, 34; pp. 164, 337. Matthew, Trans. Royal 
Soc. Canada, IX, 1892, p. 43. Mickwitz, Me"m. 1'Acad. Imp. Sci. St. Pdters- 
bourg, VIII, 1896, pp. 25,126.

Euobolus Mickwitz, Me"m. 1'Acad. Imp. Sci. St. Pe~tersbourg, VIII, 1896, pp. 25, 
129, 133.

Obs. Both Euobolus and Obolus are based upon the same species.

Obolus appolinus.Owen (non Eichwald)=Obolella polita.
Obolus canadensis Billings, 1858=Dinobolus magnificus.
Obolus canadensis Billings=Dinobolus canadaensis.
Obolus conradi Hall=Dinobolus conradi.
Obolus galtensis Billings=Ehinobolus galtensis.
Obolus labradoricus Billings=Iphidea labradorica.
Obolus (?) major Mattbew. Lower Cambrian.

Obolus? major Matthew, Trans. Royal Soc. Canada, IV, 1890, p. 155, pi. 8, fig. 3. 
Mickwitzia (?) major Mickwitz, Me"m. 1'Acad. Imp. Sci. St. Pe"tersbourg, VIII,

1896, p. 23. ' 
Loc. Near St. John, New Brunswick.

Obolus (?) murrayi Billings. Cambrian.
Obolus? murrayi Billings, Pal. Fossils, I, 1865, p. 362. 
Loo. Hare Bay, Newfoundland.

Obolus H pectenoides Whitfield=Obolella pectinoides. 
Obolus pulcher Matthew=Botsfordia pulchra.
Obolus pristinus Matthew. ? Middle Cambrian. 

Obolus pristinus Matthew, Trans. N. Y. Acad. Sci., XIV, 1895, p. 121, pi. 4, fig. 1. 
Loc. Hanford Brook, New Brunswick.

Obolus (?) refulgens Matthew. Middle Cambrian.
Obolus refulgens Matthew, Trans. Royal Soc. Canada, IX, 1892, p. 44, pi. 12,

figs. 6a-6d. 
Obolus (?) refulgens Mick wit/, Me"m. 1'Acad. Imp. Sci. St. Pdtersbourg, VIII, 1896,

p. 23.
Loc. Near St. John, New Brunswick. 

GShlertella Hall and Clarke=Lingulodiscina. 
Orbicula Cuvier=Crania. 
Orbicula Sowerby, 1830=Disciua. 
Orbicula cselata Hall=Lingulella cielata.
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Orbicula corrugata Hall=Liclienalia, a bryozoan.
Orbicula crassa Hall=0bolella crassa.
Orbicula deformata Hall=Crania deformata.
? Orbicula excentrica Emmons. Cambrian.

Orbicula excentrica Emmons, American Geology, Pt. II, 1855, p. 112, pi. 1, fig. 4. 
Crania excentrica Miller, N. American Geol. Pal., 1889, p. 341. 
LOG. Augusta County, Virginia. 
01)s. Probably a gastropod.

Orbicula filosa Hall=Schizocrama filosa.
Orbicula grandis Yanuxem=Roemerella grandis.
Orbicula lamellosa Hall (non Broderip)=Orbiculoidea lamellosa.
Orbicula lodensis Vanuxem=Orbiculoidea lodiensis.
Orbicula lugubris Conrad=Discinisca lugubris.
Orbicula rninuta Hall=Orbiculoidea minuta.
Orbicula multilineata Conrad=Discinisca multilineata.
Orbi cul a parinulata Hall=Orbiculoidea parmulata.
Orbicula prima Owen=Lingulepis pinniformis. 
Orbicula squamiformis Hall=Pholidops squamiforrnis. 
Orbicula subtruncata Hall=Pholidops snbtruncata. 
Orbicula tenuilainellata Hall=Schizotreta tenuilamellata. 
Orbicula terminalis Emmons=Trematis terminalis. 
Orbicula truncata Eminons=Orbiculoidea lamellosa.

ORBICULOIDEA d'Orbigny. Genotype Orbicula morrisi Davidson.
Orbiculoidea d'Orbigny, Prodrome do Paldontologie stratigraphique, I, 1850, p. 

44. Dall, Bull. Mus. Comp. Zool., Ill, 1871, p. 37; American Jour. Conch., 
VII, 1871, p. 74. Herrick, Ball. Denison Univ., IV, 1888, p. 12. Hall and 
Clarke, Pal. New.York, VIII, Pt. I, 1892, p. 125, fig. 64; p. 128, fig. 160 and 
pp. 160, 168. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, 
p. 363. Hall and Clarke, Eleventh Ann. Rep. N. Y. State Geologist, 1894, 
p.. 256.

Discina Hall (non Lamarck), Pal. New York, III, 1859, p. 159; Sixteenth Rep. 
N. Y. State Cab. Nat. Hist., 1863, p. 130; Pal. New York, IV, 1867, p. 15.

Orbiculoidea alleghania (Hall). Chemung (Dev.).
Discina alleghania Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p.

77, figs. 1,2; Pal. New York, IV, 1867, p. 25, fig. 1, pi. 1, fig. 17. 
LOG. Hobbieville, Alleghany County, New York.

Orbiculoidea ampla Hall. Oriskany (Dev.).
Discina grandia Hall (non Vanuxem, 1842), Pal. New York, III, 1859, p. 406, pi.

92, fig. 1.
Discina ampla Hall, Ibidem, corrigenda in volume with plates, 1859. 
Orbiculoidea ampla Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 127. 
Loc. Albany County, New York; Caynga, Ontario.

Orbiculoidea baini (Morris and Sharpe.) Middle Devonian.
Orbicula baini Morris and Sharpe, Quart. Jour. Geol. Soc. London, II, 1846, p.

277, pi. 10, fig. 5. Sharpe and Salter, Trans. Geol. Soc. London, 2d ser., VII,
1856, p. 210, pi. 26, figs. 20-23. 

Discina baini von Ammon, Zeits. Gessels. fiir Erdk., Berlin, XXVIII, 1893, p.
359, fig. 4. 

Loc. Falkland Islands; Taquarassn, Matto-Grosso, Brazil; South Africa.
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Orbiculoidea (?) capax (White). Kinderliook (L. Garb.).
Disciua capax White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 30. A. Wincliell, 

Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 112; Proc. American Phil. Soc., 
XII, 1870, p. 249.

LOG. Burlington, Iowa; Girard and Rockville, Ohio (A. Winchell).
01)s. This species should be compared with Liugulodiscina newberryi Hall.

Orbiculoidea capuliformis (McChesney). Upper Carboniferous.
Discina capuliforma McChesney, New Pal. Fossils, 1860, p. 72; Trans. Chicago

Acad. Sci., I, 1868, p. 73, pi. 2, fig. 20. 
LOG. Springfield, Illinois. 
07>s. Compare with O. convexa Shnrnard.

Orbiculoidea couica Dwight=Schizotreta conica.

Orbiculoidea conradi (Hall). Lower Helderberg (Dev.).
Discina conradi Hall, Pal. New York, III, 1859, p. 161, pi. 9, figs. 16, 17; pi. 10A,

fig. 2. 
LOG. Near Hudson, New York.

Orbiculoidea convexa (Shumard). Upper Carboniferous.
Discina convexa Shumard, Trans. St. Loins Acad. Sci., I, 1858, p. 221. White,

Thirteenth Rep. State Geol. Indiana, 1884, p. 1.21, pi. 25, fig. 9. Herrick, Bull.
Denison Univ., II, 1887. pi. 3, fig. 19. Keyes, Geol. Survey Missouri, V, 1895,
p. 40, pi. 35, fig. 7. 

LOG. Valley of Verdigris River, Kansas; Kansas City, Missouri; Vermilion County,
Indiana; Newark, Ohio. 

Ols. See Orbiculoidea capuliformis McChesney.

Orbiculoidea discus Hall. Lower Helderberg (Dev.). 
Discina discus Hall, Pal. New York, III, 1859, p. 159, pi. 9, figs. 13-15. 
Schizocrania(?) discus Hall and Clarke,Pal. New-York, VIII, Pt. I, 1892, p. 132. 
Orbiculoidea discus Hall and Clarke, Ibidem, 1892, pi. 4E, fig. 13. 
Loc. Near Hudson and Albany counties, New York.

Orbiculoidea doria (Hall). Hamilton (Dev.). 
Discina doria Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 26; Pal. 

New York, IV, 1867, p. 19, pi. 2, figs. 19-22, 31 (<?30). Nettelroth, Kentucky 
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 32. 

LOG. Madison County, New York; Thedford, Ontario; Clark County, Indiana. 
Orbiculoidea elmira (Hall). Chemung (Dev.). 

Discina elmira Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 29; 
Pal. New York, IV, 1867, p. 24, pi. 2, figs. 38, 39. 

Loc. Elmira, New York; Wellsboro, Pennsylvania.

Orbiculoidea gallaherl (A. Winchell). Marshall (L. Garb.). 
Discina gallaheri A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p, 112; 

Proc. American Philosophical Soc., XII, 1870, p. 249. 
Loc. Hillsdale, Michigan; Granville, Ohio; Shafers, Pennsylvania.

Orbiculoidea herzeri Hall and Clarke. Waverly (L. Garb.).
Orbiculoidea herzeri Hall and Clarko, Pal. New York, VIII, Pt. I, 1892, pp.

126, 127, 178. 
Orbiculoidea pulchra Hall and Clarke, Ibidem, 1892, pi. 4E, fig. 19; pi. 4F, figs.

9-13, 30, (?14-16). 
Loc. Berea and Baconsburg, Ohio; Meadville, Pennsylvania.

Orbiculoidea humilis (Hall). Marcellus and Hamilton (Dev.). 
Discina humilis Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 25; 

Pal. New York, IV, 1867, p. 16, pi. 2, fig. 18. Whitfield, Annals N. Y. Acad.
Sci., V, 1891, p. 560; Geol. Ohio, VII, 1895, p. 452, pi. 8, figs. 1, 2. 

Loc. Bridgewater, Canandaigua Lake, etc., New York; Leroy, Ohio.
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Orbiculoidea illinoisensis (Miller and Gurley). Upper Carboniferous.
Discina illiuoieusis Miller and Gurley, Bull. Illinois State Mua. Nat. Hist., 3,1893,

p. 70, pi. 7, figs. 2-5. ' 
Loc. Kiiox and Peoria counties, Illinois. 
Obs. Closely related to 0. convexa.

Orbiculoidea jervisensis (Barrett). Oriskany (Dev.). 
Discina jervensis Barrett, Annals N. Y. Acad. Sci., I, 1878, p. 121. 
Loc. Port Jervis, New York.

Orbiculoidea keokuk (Gurley). . Keokuk (L. Garb.).
Discina keokuk Gurley, New Garb. Fossils, 1884, p. 6. 
LOG. Crawfordsville, Indiana.

Orbiculoidea lamellosa Hall. Trenton and Lorraine (Ord.). 
Orbicula lamellosa Hall (nou Broderip, 1833), Pal. New York, I, 1847, p. 99, pi.

30, fig. 10.
Orbicula truncata Emnione, American Geology, Pt. II, 1855, p. 200, fig. 62. 
Discina truncata Einmons, Manual of Geol., 1860, p. 99. 
Orbiculoidea lamellosa? Winchell and Schuckert, Minnesota Geol. Survey, III,

1893, p. 364, pi. 29, fig. 25. 
Orbiculoidea lamellosa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi.

4E, fig. 12. 
Discina circe Billings, Pal. Fossils, I, 1862, p. 51, fig. 55; Geol. Canada, 1863,

p. 159, fig. 125. 
LOG. Middleville and Lowville, New York; Bellville and Ottawa, Canada;

Spring Valley, Minnesota. 
01)8. Orbicula lamellosa Broderip, is the type species of Discinisca, and Hall's

name will therefore stand.

Orbiculoidea lodiensis (Vauuxem). Genesee (Dev.).
Orbicula lodensis Vanuxem, Geol. N. Y.; Rep. Third Dist., 1842, p. 168, fig. 1. 

Hall, Ibidem, Rep. Fourth Dist., 1843, p. 223, fig. 1. 
Discina lodensis Hall, Pal. New York, IV, 1867, p. 22, pi. 1, fig. 14; pi. 2, fig. 35. 

Rathbuu, Bull. Buffalo Soc. Nat. Sci., 1,1874, p. 257; Proc. Boston Soc. Nat.
Hist., XX, 1879, p. 17. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 112,
pi. 2, fig. 5. Clarke, Bull. U. S. Geol. Survey, 16, 1885, p. 24.  Whitfield,
Annals N. Y. Acad. Sci., V, 1891, p. 547, pi. 11-fig. 7; Geol. Ohio, VII, 1895,
p. 442, pi. 7, fig. 7. 

Discina sp. a A. Ulrich, N. Jahrb. flir Mineral., Beilageband, VIII, 1892, p. 81, pi.
5, fig. 10. 

Orbiculoidea lodensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 4F,
fig. 21. 

Loc. Lodi, etc., Now York; White Pine district, Nevada; Erere, Province of Para,
Brazil; Chahuarani, Bolivia. In the Marcellus shale of Delaware County,
Ohio (Whitfield).

Orbiculoidea lodiensis media Hall. Marcellus-Cnenmug (Dev.). 
Discina media Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 27; 

Pal. New York, IV, 1867, p. 20, pi. 2, figs. 25-29. Walcott, Mou. U. S. Geol.
Survey, VIII, 1884, p. 113. 

Orbiculoidea media Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 4E,
figs. 15-17. 

Loc. Seneca and Cauandaigua lakes, New York; Cheuiuug group, Troupsburg,
New York.

Orbiculoidea magnifica (Herrick). Waverly (L. Garb.). 
Discina magnifica Herrick, Bull. Geol. Soc. America, II, 1891, p. 46, pi. 1, fig. 17. 
Loc, Wooster, and Ashland County, Ohio.
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Orbiculoidea manhattanensis (Meek and Hayden). Upper Carboniferous.
Discina manhattensis Meek aucl Hayden, Proc. Acad. Nat. Sci. Philadelphia,

1859, p. 25. 
Loc. Near Manhattan, Kansas.

Orbiculoidea marginalia (Whitfield). Hamilton (Dev.).
Discina marginalia Whitfield, Ann. Rep. Geol. Survey Wisconsin, 1880, p. 70;  

Geol. Survey Wisconsin, IV, 1882, p. 325, pi. 25, fig. 11.
Orbiculoidea marginalia Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 127, 

pi. 4F, fig. 17.
Loo. Milwaukee, Wisconsin.

Orbiculoidea minuta (Hall). Marcellus-Hamilton (Dev.). 
Orbicula minuta Hall, Geol. N. Y. ; Rep. Fourth Dist., 1843, p. 180, fig. 9. 
Discina minuta Hall, Pal. New York, IV, 1867, p. 16, pi. 1, fig. 16. Walcott, Mon.

U. S. Geol. Survey, VIII, 1884, p. 112, pi. 13, fig. 5. Whitfield, Annals N. Y.
Acad. Sci., V, 1891, p. 547, pi. 11, figs. 5, 6; Geol. Ohio, VII, 1895, p. 442, pi. 7,
figs. 5, 6. 

Orbiculoidea minuta Beecher, American Jour. Sci., 3d ser., XLI, 1891, p. 356, pi.
17, figs. 5-7; American Jour. Sci., 3d ser., XLIV, 1892, p. 150, pi. 1, figs. 4-6. 

LOG. Avon, New York; Delaware County, Ohio; near Eureka, Nevada.

.Orbiculoidea missouriensis (Shumard). Upper Carboniferous.
Discina missouriensis Shumard, Trans. St. Louis Acad. Sci., 1,1858, p. 221. 
Discina nitida? Meek and Worthen (non Phillips), Geol. Survey Illinois, V, 1873,

p. 572, pi. 25, fig. 1. 
Disciua nitida White, Thirteenth Rep. State Geologist Indiana, 1884, p. 121, pi.

25, fig. 10. Keyes, Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 226. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, p. 131, pi. 4F, figs. 23-28. Keyes,
Geol. Survey Missouri, V, 1895, p. 39, pi. 35, fig. 6. 

Discina meekana Whitfield, Annals N. Y. Acad. Sci., II, 1882, p. 228. Herrick,
Bull. Denison Univ., II, 1887, p. 145, pi. 2, fig. 8. Whitfield, Annals N. Y.
Acad. Sci., V, 1891, p. 598, pi. 15, figs. 1-3; Geol. Ohio, VII, 1895, p. 483, pi.
11, figs. 1-3. 

LOG. Lexington, Missouri; Illinois; Carbon Hill and Flint Ridge, Ohio; Des
Moines, Iowa; Vermilion County, Indiana. 

Obs. This species is not D. nitida Phillips. It differs from it in form and in the
muscular scars.

Orbiculoidea (?) munda (Miller and Gurley). Upper Carboniferous. 
Discina munda Miller and Gurley, Bull. Illinois State Mus. Nat. Hist., 3, 1893, p.

71, pi. 7, figs. 6, 7. 
Loc. Kansas City, Missouri. 
Obs. This species may be a Lingulodiscina, but since the ventral valve is

unknown satisfactory generic reference can not be made.

Orbiculoidea neglecta (Hall). Chemung (Dev.). 
Discina neglecta Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 29; 

Pal. New York, IV, 1867, p. 24, pi. 1, figs. 12, 13. 
LOG. Ithaca, New York.

Orbiculoidea newberryi Meek=Lingulodiscina newberryi. 

Orbiculoidea nitida (Phillips). Upper Carboniferous.
Orbicula uitida Phillips, Geol. Yorkshire, II, 1836, p. 221, pi. 9, figs. 10-13.
? Discina nitida Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 213, pi. 7, fig. 4.
Loc. England; White Pine district, Nevada,
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Orbiculoidea numulus Hall and Clarke. Waterlime (Sil.).
Orbiculoidea numulus Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 178,

pi. 4E, fig. 14. 
Loc. Marshall, New York.

Orbiculoidea parmulata (Hall). Medina (Sil.).
Orbicula parmulata Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 48, fig. 4; 

Pal. New York, II, 1852, pi. 4, fig. 3. 
LOG. Medina and Lockport, New York.

Orbiculoidea patellaris (A. Winchell). Kinderhook (L. Carb.).
Discina patellaris A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 4. 
Loc. .Burlington, Iowa.

Orbiculoidea pleurites Meek=Lingulodiscina pleurites. 
Orbiculoidea pulchra Hall=Orbiculoidea hertzeri.
Orbiculoidea randalli Hall. Hamilton (Dev.). 

Discina raudalli Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 25;  
Pal. New York, IV, 1867, p. 18, pi. 2, fig. 34.

Orbiculoidea randalli Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 4E,
fig. 18. 

Loo. Schohario, New York.

Orbiculoidea saffordi (A. Winchell). Lower Carboniferous. 
Discina saffordi A. Winchell, Geol. Tennessee, 1869, p. 443; Proc. American

Philosophical Soc., XII, 1870, p. 248. 
Loc. "Just above Black Slate," Hickman County, Tennessee.

Orbiculoidea sampsoni (Miller). Chouteau (L. Garb.). 
Discina sampsoni Miller, Seventeenth Rep. State Geol. Indiana, 1891, p. 80, pi.

13, figs. 10-12. 
Loc. Sedalia, Missouri.

Orbiculoidea seneca (Hall). Hamilton (Dev.).
Discina seneca Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 26; 

Pal. New York, IV, 1867, p. 20, pi. 2, figs. 23, 24. 
Loo. East shore of Seneca Lake, New York.

Orbiculoidea subplana (Hall). Arisaig (Sil.). 
Discina teuuilamellata var. subplana Hall, Canadian Nat. Geol., V, 1860, p. 144. 

Dawson, Acadian Geol., 3d ed., 1878, p. 595. 
Loc. Arisaig, Nova Scotia.

Orbiculoidea subtrigonalis (McChesney). Upper Carboniferous.
Discina subtrigonalis McChesney, Now Pal. Fossils, 1865, p. 97.
Discina trigoualis McChesney, Ibidem, 1865, pi. 2, fig. 19; Trans. Chicago Acad.

Sci., I, 1868, p. 24, pi. 2, fig. 19. 
Loc. Lasalle, Illinois.

Orbiculoidea tenuilineata (Meek and Hayden). Upper Carboniferous.
Discina tenuilineata Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1859,

p. 25. 
Loc. Cottouwood Creek, Kansas.

Orbiculoidea tenuistriata (Ulrich). Utica (Ord.). 
Discina tenuistriata Ulrich, Jour. Cincinnati Soc. Nat, Hist. ? I? 1878, p. 96, pi. 4,

fig. 10. 
LQG. Covington, Kentucky,
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Orbiculoidea tullia (Hall). Tally (Dev.).
Discina tullia Hall, Sixteenth Eep. N. Y. State Cab. Nat. Hist., 1863, p. 28; Pal.

New York, IV, 1867, p. 22, pi. 2, figs. 16, 17.' 
Loc. Seneca Lake, New York.

Orbiculoidea utahensis (Meek). Upper Carboniferous.
Discina sp. undet., Meek, King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 99, pi.

10, fig. 3.
Discina utahensis Meek, Ibidem, 1877, p. 99 (also see footnote, p. 9). 
Loc. Weber Canyon, Wasatch Range, Utah.

Orbiculoidea vanuxemi (Hall). Arisaig and Waterlime (Sil.).
Discina vanuxemi Hall, Pal. New York, III, 1859, p. 162, pi. 8, fig. 1. 
Loc. Manlius-square, New York; Arisaig, Nova Scotia (Ami).

Orbiculoidea varsaviensis (Worthen). Keokuk (L. Oarb.). 
Discina varsoviensis Worthen, Bull. Illinois State Mus. Nat. Hist., 2, 1884, p.

23; Geol. Survey Illinois, VIII, 1890, p. 102, pi. 11, fig. 7. 
Loc. Warsaw, Illinois.

ORISKANIA Hall and Clarke. Genotype O. iiavicella H. and C.
Oriskania Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 270; Thirteenth 

Ann. Rep. N. Y. State Geologist, 1895, p. 854.

Oriskania navicella Hall and Clarke. ' Oriskany (Dev.). 
Oriskania navicella Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 269,

figs. 181-183, pi. 79, figs. 25-27. 
Loc. Near Hudson, New York.

ORTHIDIUM Hall and Clarke. Genotype Orthis gemmicula Billings.
Orthidium Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 244; Eleventh 

Ann. Rep. N. Y. State Geologist, 1894, p. 276.

Orthidium gemmicula (Billings). Calciferous (Ord.). 
Orthis gemmicula Billings, Pal. Fossils, I, 1862, p. 75, fig. 68. 
Orthidium gemmicula Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

217, 244, pi. 7A, figs. 22-25. 
Loc. Point Levis, Canada.

Orthis of authors.
Orthis Hall, Pal. New York, IV, 1867, p. 33. Shaler, Fossil Brachiopoda of the

Ohio Valley, 1887, p. 18. Herrick, Bull. Denison University, IV, 1888, p. 
14. Nettelroth, Kentucky Fossil Shells, Meui. Kentucky Geol. Survey, 1889, 
p. 34. Hall, Bull. Geol. Soc. America, I, 1889, p. 19. Hall and Clarke, Pal. 
New York, VIII, Pt. I, 1892, pp. 185, 186; Eleventh Ann. Rep. N. Y. State 
Geologist, 1894, p. 264.

ORTHIS Dalman (emend Hall and Clarke).
Genotype Orthis calligrainina Dalmau.

Orthis Dalman, Kongl. Sveuska Vet.-Akad. Haudl., for 1827,1828, pp. 93, 96. Hall 
and Clarke, Pal. New York, VIII,. Pt. I, 1892, p. 192. Wiuchell and Schu- 
chert, Minnesota Geol. Survey, III, 1893, p. 417. Hall and Clarke, Eleventh 
Ann. Rep. State Geologist, 1894, p. 265.

Orthis tequivalvis Hall, 1847=Plectorthis nequivalvis. 
Orthis sequivalvis Hall, 1857 (nou 1847)=Orthis eryna. 
Orthis ajquivalvis Shaler (non Hall)=JShipidomella uberis.
Orthis (?) acuminata Billings. Chazy (Ord.). 

Orthis ? acuminata Billings, Canadian Nat. Geol., IV, 1859, p. 440, fig. 19, 
Orthis acuminata Billings, Geol. Canada, 1863, p. 130, fig. 59, 
Loc. Caughnawaga, Canada,
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Orthis acutilirata Meek=Platystrophia acutilirata.
Orthis acutiloba Kingueberg=Bilobites acutilobus.
Orthis alata SLialer=Orthis davidsoni.
Orthis alsus Hall=Ehipidomella alsa.
Orthis (?) alternans Castelnau. Formation.?

Orthis alternans Castelnatl, Essai Syst. Sil. l'Arn6rique Septentrioualo, 1843, p.
38, pi. 14, fig. 2. 

LOG. "From an erratic block, Lake of the Woods." Undeterminable.

Orthis amcena N. H. Winchell=Dalinanella amoeua. 
Orthis anticostiensis Shaler=Diuorthis porcata.
Orthis (?) apicalis Billings. ?Upper Cambrian. 

Orthis ? apicalis Billings, Pal. Fossils, I, 1865, p. 301, fig. 291. Hall and Clarke,
Pal. New York, VIII, Pt. I, 1892, p. 217. 

Loc. Point Levis and west end of Island of Orleans, Canada.

Orthis arachnoides Koemer and Hall (non Phillips) =Derbya crassa. 
Orthis armanda Billings=Syntrophi a armauda.
Orthis assimilis Hall=Ehipidomella assimilis. 
Orthis aurelia Billings=Plectorthis aurelia. 
Orthis aymara Salter=Anoplothecaflabellites. 
Orthis barabuensis Winchell=Syntrophia barabuensis. 
Orthis battis Billings=Hebertellabattis. 
Orthis bellarugosa Conrad=Hebertella bellirugosa. 
Orthis bellarugosa Hall, lS83=Hebertella insculpta. 
Orthis bellula Meek=Dalmanella bellula.
Orthis benedicti Miller. Niagara (Sil.). 

Orthis benedicti Miller, Seventeenth Rep. State Geol. Indiana, 1891, p. 78, pi.
13, figs. 7-9. 

Loc. Hartsville, Indiana.

Orthis bicostatus Vanuxem=Keticularia bicostata.
Orthis bitbrata of authors^Platystrophia biforata.
Orthis biforata acutilirata White=Platystrophia acutilirata.
Orthis billingsi Hartt=Billingsella billingsi.
Orthis biloba HalJ=Bilobites bilobus.
Orthis bisulcata Einmons=Cyclospira bisulcata.
Orthis borealis Billings=Hebertella borealis.
Orthis(?) buchi d'Orbigny. Upper Carboniferous.

Orthis buchi d'Orbiguy, Voyage dans l'Am6rique Me"ridionale, Pal., 1842, p. 49. 
Productus audii d'Orbigny, Ibidem, p. 54, pi. 5, figs. 1-3. do Koninck, Recher.

Animaux Foss., Pt. I, 1847, p. 238. 
Loc. Yarbichambi, Bolivia.

Orthis calligramma Foerste (non Dalman)=Orthis flabellites.
Orthis calligramma davidsoni Mcholson and Hinde=Orthis davidsoni.

Orthis calligramma Kayser. Lower Ordovician.
Orthis calligramma Kayser (non Davidson), Palasontographica, Snppl., Ill, 1876,

pp. 18, 26, pi. 3, figs. 9-18.
Loc. Cordilloro San Juan, Argentine Republic. 
01>8. These shells appear to bo more closely related to 0. plicatolla than to O.

calligramma.
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Orthis canalis Hall=Dalmanella elegantula. 
Orthis carbonaria Swallow=Ehipidomella pecosi. 
Orthis carinata Hall=Schizoptioria carinata. 
Orthis carleyi Hall=Dinorthis retrorsa.
Orthis carausii Salter. Calciferous (Ord.). 

Orthis carausii (Salter, MS.) Davidson, Geol. Mag. London, V, 1868, p. 315, pi.
16, fig. 23.

Orthis carausii ? Matthew, Trans. Royal Soc. Canada, X, 1893, p. 102, pi. 7, fig. 7. 
Loc. England; near St. John, New Brunswick.

Orthis (?) centrilineata Hall. Lorraine (Ord.). 
Orthis centrilineata Hall, Pal. New York, I, 1847, p. 289, pi. 79, fig. 5*. 
LOG. Lorraine and Turin, New York.

Orthis centrosa Miller=Platystrophia crassa.
Orthis charlotte Winchell=Dinorthis pectinella.
Orthis cincinnatiensis Miller=Orthis? puraila.
Orthis (?) circularis N. H. Winchell=:Daloianella subaequata circularis.
Orthis circulus Hall=Bhipidomella circulus.
Orthis clarkensis Swallow=Rhipidomella clarkensis.
Orthis cleobis Hall=Rhipidomella cleobis.
Orthis clytie Hall=Heterorthis clytie.
Orthis coloradoensis Meek, 1870=Orthis ? desrnopleura.
Orthis coloradoensis Shumard=Billingsella coloradoeusis.
Orthis concinna Hall=Dalmanella concinna.
Orthis (?) concinna Morris and Sharpe. Lower Devonian.

Orthis concinna Morris and Sharpe, Quart. Jour. Geol. Soc. London, II, 1846, p.
275, pi. 10, fig. 2. 

Loc. Falkland Islands. 
01)8. Probably a species of Orthothetes.

Orthis conradi Oastelnau=Hipparionyx proximus.
Orthis conradi N. H. Wmchell=Dalmanella subrequata conradi.
Orthis coopereusis Swallow=Rhipidomella dubia.
Orthis cora d'Orbigny=Schizophoria cora.

Orthis corinna Billings. Calciferous (Ord.).
Orthis corinna Billings, Pal. Fossils, I, 1865, p. 302, fig. 292.
Orthis ? corinna Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 217.
Loc. Stanbridge, Quebec, Canada.

Orthis corpulenta Sardeson=Dalmanella testudinaria meeki.

Orthis costalis Hall. Chazy (Ord.). 
Orthis costalis Hall, Pal. New York, I, 1847, p. 20, pi. 4 bis, fig. 4; Second Ann.

Rep. N. Y. State Geol., 1883, pi. 34, figs. 35-38. Hall and Clarke, Pal. New
York, VIII, Pt. I, 1892, pp. 221, 228, pi. 5, figs. 15-17. 

Loc. Chazy, New York.

Orthis costata Hall (noil Sowerby) =Orthis pumila.
Orthis crassa Jaines=Platystrophia crassa.
Orthis crenistriaiGeinitz^Derbya crassa.
Orthis crispata Emmons=Dalmanella crispata.
Orthis cumberlandia Hall=R.hipidoraella Cumberland.
Orthis cuueata Owen=Rhipidomella cuueata.
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Orthis cyclas Hall=Ehipidomella cyclas.
Ortliis cyclus Jaines=Dalmanel]a testudinaria einacerata.
Orthis cyplia James=Platystrophia laticosta.
Orthis dalyana Miller=Ehipidom ella dalyana.
Orthis davidsoni de Verneuil. Anticosti and Niagara (Sil.).

Orthis davidsoni de Verueuil, Bull. Soc. Gdol. de France, 2d ser., V, 1848, p. 341, 
pi. 4, fig. 9. Billings, Geol..Canada, 1863, p. 31.2, tig. 318. Hall and Clarke, 
Pal. New York, VIII, Pt. 1,1892, pp. 192, 193, 221, 228, pi. 5, figs. 5-8.

Ortliis alata Shaler, Bull. Mus. Cornp. Zool., 4, 1865, p. 66.
Orthis calligramma var. davidsoni Nicholson and Hiude, Canadian Jour., n. aer., 

XIV, 1874, p. 144. Nicholson, Pal. Prov. Ontario, 1875, p. 47, fig. 21g.
Loc. Europe; Anticosti; Dundas, Ontario.

Orthis daytoneusis Foerste=Hebertella daytonensis. 
Orthis deformis Hall=Orthothetes deformis.
Orthis (?) delicatula Billings. ? Calciferous (Ord.).

Orthis delicatula Billings, Pal. Fossils, I, 1865, p. 217.
Loc. Pistolet Bay and near Portland Creek, Newfoundland. 

Orthis dentata Meek (non Pander)=Platystrophia crassa. 
Orthis (?) desmopleura Meek. Oalciferous (Ord.).

Orthis coloradoensis Meek (uon Sliumard), Proc. American Phil. Soc., II, 1870,
p. 425.

Orthis desmopleura Meek, Hayden's U. S. Geol. Survey Wyoming, 1872, p. 295. 
Loc. Colorado City and Manitou, Colorado.

Orthis dichotoma Hall=Plectorthis dichotoma. 
Orthis discus Hall=Ehipidomella discus. 
Orthis disparilis Conrad=Orthis tricenaria. 
Orthis disparilis Owen=Dalrnanella testudinaria.
Orthis disparilis Kayser. Ordovician.

Orthis disparilis Kayser (non Conrad), PaLeontographica, Suppl., Ill, 1876, p.
26, pi. 3, figs. 4-8.

Loc. Potrero de los Angulos, etc., Argentine Republic. 
Oba. Probably a new species.

Orthis dubia Hall=Ehipidomella clubia,
Orthis eboracensis Miller=Dalmauella leuticularis.
Orthis electra Billings=Dalmanella electra.
Orthis elegantula Darman=Dalinanella elegantula.
Orthis elegantula parva Foerste=Dalmanella elegantula parva.
Orthis ella Hall=Plectorthis ella.
Orthis eniacerata Hall=Dalmanella testudinaria emacerata.
Orthis emacerata Meek (non Hall)=Daliuanella testudiuaria meeki.
Orthis emarginata Hall=Ehipidomella oblata emarginata.
Orthis eminens Hall=Ehipidomella eniinens.
Orthis erratica Hall=Catazyga erratica.
Orthis (?) eryna Hall. Oorniferous (Dev.).

Orthis tequivalvis Hall (non Hall, 1847), Tenth Rep. New York State Cab. Nat.
Hist., 1857, p. 109. 

Orthis eryna Hall, Sixteenth Rep. Ibidem, 1863, p. 35; Pal. New York, IV, 1867,
corrigenda.

Orthis idas Hall, Pal. New York, IV, 1867, p. 42, pi. 5, fig. 11. 
Loc. Williamsville, New York. 
Oba. Possibly a species of Hipparionyx.
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Orthis (?) eudocia Billings. Calciferous (Ord.).
Orthis eudocia Billings, Pal. Fossils, I, 1862, p. 83, iig. 76. 
LOG. Point Levis., Canada.

Orthis (?) eurekaensis Walcott. Upper Cambrian.
Ortbis eurekensis Walcott, Mou. U. S. Geol. Snrvey, VIII, 1884, p. 22, pi. 9, fig. 8. 
Protorthis? eurekeusis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 232. 
Loc. Eureka district, Nevada.

Orthis euryone Billings. Calciferous (Ord.).
Ortbis euryone Billings, Pal. Fossils, I, 1862, p. 78, Iig. 71. Hall and Clarke, Pal.

New York, VIII, Pt. 1,1892, pp. 221,228, pi. 5, fig. 4.
Ortbis euryone? Mattbew, Trans. Eoyal Soc. Canada, 1893, p. 101, pi. 7, fig. 5. 
Loc. Point Levis, Canada; near St. Jobn, New Brunswick.

Orthis evadne Billings=Daimanella evadne.
Orthis fasciata Hall=Orthostrophia fasciata.
Orthis fausta Foerste=Hebertella 1'austa.
Orthis fissicosta Meek, and Miller=Plectorthis dichotoma.
Orthis fissicosta Hall=Plectorthis fissicosta.
Orthis (?) fissiplica Eoemer. Niagara (Sil.). 

Ortbis fissiplica Koemer, Die silurische Fauna des west. Tennessee, 1860, p. 64,
pi. 5, fig. 5. 

LOG. Perry County, Tennessee.

Orthis flabella Hall=Orthis flabellites.
Orthis flabellites Foerste. Clinton and Niagara (Sil.).

Ortbis flabelluluni? Hall (non Sowerby), Geol. N. Y.; Eep. Fourth. Dist., 1843, p.
105, fig. 5.

Ortbis flabellulum var. Hall, Pal. New York, II, 1852, pp. 254,255, pi. 52, figs. 6, 7. 
Orthis flabellulum Billings, Canadian Nat. Geol., I, 1856, p. 136, pi. 2, fig. 6. 

Nettelrotb, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p.
38, pi. 34, fig. 30. 

Ortbis flabella Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 34, figs. 41, 42;
pi. 35, figs. 6-8. Foerste, Bull. Denison Univ., I, 1885, p. 82, pi. 13, fig. 12. 

Ortbis calligramma Foerste (uon Dalnian), Proc. Boston Soc. Nat. Hist., XXIV,
1890, p. 308, pi. 6, figs. 4, 5.

Ortbis flabellites Foerste, Ibidem, 1.890, p. 311. Hall and Clarke, Pal. New York, 
VIII, Pt. I, 1892, pp. 221, 227, pi. 5, figs. 37-41; pi. 20, fig. 1.

Orthis (Dinorthis) calligramma Foerste, Geol. Ohio, VII, 1895, p. 570, pi. 25, 
figs. 12a, 12b; pi. 31, figs. 4, 5: pi. 37A, fig. 20.

Loc. Lockport, Rochester, etc., New York; Dayton, Ohio; Osgood, Indiana; 
Louisville, Kentucky; Milwaukee, Wisconsin; Dundas, Ontario.

Orthis flabellites spania Hall and Clarke. Niagara (Sil.).
Orthis flabellites var. spania Hall and Clarke, Pal. New York, VIII, Pt. II,

1895, pi. 84, figs. 10. 
Loc. Near Milwaukee, Wisconsin.

Orthis flabellulum Hall (non So werby)=Orthis flabellites.
Orthis (?) flava A. Winchell. Kinderhook (L. Carb.). 

Orthis flava A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 117. 
LOG. Burlington, Iowa.

Orthis futilis Sardeson---Dalmanella testudinaria futilis. 
Orthis gemrnicula Billings=Orthidium gemmicula. 
Orthis gibbosa Billings=Dalmanella subsequata gibbosa. 
Orthis goodwini Nettelroth=Khipidomella goodwini.
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Ortbis (?) glypta Hall and Clarke. Niagara (Sil.).
Orthis ? glypta Hall and Clarko, Pal. New York, VIII, Pt. II, 1895, p. 359, pi. 84,

figs. 8, 9. 
LOG. Near Milwaukee, Wisconsin.

Orthis lialli Safford=Orthostrophia strophomenoides. 
Orthis hamburgensis Walcott=Dalmanella hamburgensis. 
Ortbis barttii Bath bun=Rhipidoniella bartti.
Orthis (?) highlandensis Walcott. Lower Cambrian.

Orthis(?) highlandensis Walcott, Bull. U. S. Geol. Survey, 30, 1886, p. 119, pi. 8,
fig. 3. 

Orthis highlandensis Walcott, Tenth Ann. Eep. U. S. Geol. Survey, 1891, p. 612,
pi. 72, fig. 5. 

LOG. Piocho and Highland Range, Nevada.

Orthis bipparionyx Hall=Hipparionyx proximus.
Orthis hippolyte Billings. Calciferous (Ord.). 

Orthis hippolyto Billings, Pal. Fossils, 1,1862, p. 81, fig. 73; p. 218. Hall and
Clarke, Pal. New York, VIII, Pt. 1,1892, PP . 217, 221, 228.

Orthis hippolyte? Meek, Sixth Ann. .Rep. U. S. Geol. Survey Terr., 1873, p. 464. 
LOG. Point Levia and Phillipsburg, Canada; Cow Head, Newfoundland; near

Malade City, Utah.

Orthis (?) holstoni Safforcl. Trenton (Orel.). 
Orthis? holstoni (Safford MS.) Hall and Clarke, Pal. New York, VIII, Pt. 1,1892,

pp. 218, 340, pi. 5A, figs. 35-37. 
Loo. Near Nashville, Tennessee.

Orthis humboldti d'Orbigny. Silurian. 
Orthis humboldtii d'Orbigny, Voyage dans PAm6rique M<5ridiouale, Pal., 1842,

p. 27.
Spirifer humboldtii d'Orbigny, Ibidem, pi. 2, figs. 16-20. 
LOG. Bolivia.

Ortbis huroniensis Castlenau=Bafinesquina alternata.
Ortbis hybrida Sowerby=Rhipidoinella bybrida.
Ortbis idas Hall=Orthis eryna.
Ortbis idonea Hall=Ebipidomella idonea.
Orthis ignota Sardeson=Dalmanella testndinaria ignota.
Orthis imperator Billings=Hebertella imperator.
Orthis impressa Hall=Schizophoria striatula.
Ortbis inequalis Hall=Orthothetes insequalis.
Ortbis iuca d'Orbigny=Bhipidomella inca.
Orthis infera Calvin=Dalmanella infera.
Orthis insculpta Hall=Hebertella insculpta.
Orthis insignis Hall=Scenidium insignis.
Orthis interlineata Hall (non Sowerby)=Schizophoria tioga.
Ortbis interstriata Hall=Orthothetes interstriatus.
Ortbis iowensis Hall=Schizophoriastriatula.
Ortbis iowensis fiirnarins Hall=Schizophoria striatula.
Orthis iphigenia Billings=Dinorthis iphigenia.
Orthis jamesi Hall=Plectorthisjainesi.
Orthis jugosa James=Dalmanella testudinaria ineeki.
Ortbis kankakensis McCbesney=Plectorthis kankakiensis.
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Orthis kaskaskiensis McChesney=Derbya kaskaskiaensis.
Ortliis kassubse Winchell=Dalmanel]a subsequata pervetus.
Orthis kennicotti McChesney=Dinorthis retrorsa.
Orthis keokuk Hall=Derbya keokuk.
Orthis lasallensis McChesney=Derbya crassa.
Orthis laticosta Meek=Platystrophia laticosta.
Orthis (?) laticostata d'Orbigny. Devonian.

Orthis lacticostata d'Orbigny, Voyage dans 1'Arne'rique Me"ridionale, Pal., 1842,
p. 39. 

Loo. ? Bolivia.

Orthis laurentina Billings=Billingsella l? laurentina.
Orthis lenticularis Wahlenbergt Upper Cambrian.

Orthis lenticularis (Wahl.) Kayser, Palseontographica, Snppl., Ill, 1876, p. 9, pi. 
1, figs. 11, 12. Matthew, Trans. Royal Soc. Canada, IX, 1892, p. 46, pi. 12, 
figs. 9a-9cl.

LOG. Province Salta and Jnjuy, Argentine Republic; near St. John, New Bruns 
wick.

Orthis lenticularis atrypoides Matthew. Upper Cambrian.
Orthis lenticularis Arar. atrypoides Matthew, Traus. Royal Soc. Canada, IX, 1892,

p. 48, pi. 12, figs, lla, lib. 
LOG. Near St. John, New Brunswick.

Orthis lenticularis lyncioides Matthew. Upper Cambrian. 
Orthis lenticularis var. lyncioides Matthew, Trans. Royal Soc. Canada, IX, 1892,

p. 49, pi. 12, figs. lOa-lOc. 
LOG. Near St. John, New Brunswick.

Orthis lenticularis strophomenoides Matthew. Upper Cambrian. 
Orthis lenticularis var. strophomenoides Matthew, Trans. Royal Soc. Canada, IX,

1892, p. 49, pi. 12, figs. 12a, 12b. 
LOG. Near St. John, New Brunswick.

Orthis lenticularis Yanuxem=DalinaDella lenticularis. 
Orthis lentiformis Hall=Dalmanella lenticularis. 
Orthis lentiformis Owen=Schizophoria striatula. 
Orthis leonensis Hall=Dalmanella tenuilineata. 
Orthis lepida Hall=Dalmaiiella lepida.
Orthis (?) leptsenoides Einaions. Trenton (Ord.). 

Orthis leptaenoides Emmons, Geol. N. Y.; Rep. Fourth Dist., 1842, p. 396, fig. 1. 
Loc. New York. 
01)8. Undefined and figure too poor for identification.

Orthis leucosia Hall=Ehipidomella leucosia.
Orthis limitaris Yanuxem=Leiorhynchus limitare.
Orthis linneyi James=Orthorhynchula linneyi.
Orthis livia Billings=Bhipidomella livia.
Orthis loneiisis Walcott=Hebertella lonensis.
Orthis loricula Hall=Dinorthis deflecta.
Orthis lucia Billings=Bhipidomella lucia.
Orthis lynx Eichwald=Platystrophia lynx and P. biforata.
Orthis maria Billings=Hebertella maria.
Orthis macfarlanii Meek=Schizophoria macfarlanii.
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Orthis macleocli Whitfielcl=Dalmaiiella macleodi.
Orthis inacrior Sardeson=Dalmanella testudinaria eiuacerata.
Orthis media Shaler Bhipidomella media.
Orthis media N.-H. Winchell=Dalruauella subtequata pervetus.
Orthis raeeki Miller=Dalmanella testudinaria meeki.
Orthis menapiae Hicks. CaJciferous (Ord.).

Orthis menapiie (Hicks MS.) Davidson, Geol. Mag. London, V, 1868, p. 314, pi.
16, figs. 24-28. Matthew, Trans. Royal Soc. Canada, X, 1893, p. 101, pi. 7,
figs. 2-6. 

LOG. England; near St. Johns, New Brunswick.

Orthis inerope Billings=Scenidinm inerope. 
Orthis michelini L'Eveill6=Ehipidomella michelini. 
Orthis michelini Meek, 1877=Bhipidomella nevadaensis. 
Orthis michelini burlingtonensis Hall=Bhipidomella burliugtoueus'is. 
Orthis (?) minna Billings. Calciferous (Ord.). 

Ortbis minna Billings, Pal. Fossils, 1,1865, p. 303, fig. 294.
Loo. Stanbridge, Quebec, Canada.

Orthis minneapolis N. H. Winchell=Dalmanella subajquata.
Orthis minnesotensis Sardesou=Diuorthis meed si.
Orthis missouriensis Shumard. Cape Girardeau Limestone (Sil.).

Orthis missouriensis Shumard, Geol. Rep. Missouri, 1855, p. 205, pi. C, fig. 9. 
Keyes, Geol. Survey Missouri, V, 1895, p. 60. 

Loc. Two miles above Cape Girardeau, Missouri.

Orthis missouriensis Swallow (non Shumard)=Bhipidoinella missouri 
ensis.

Orthis mitis Hall=Bhipidomella rnitis. 
Orthis niorganiana Derby=Orthotichia morganiana. 
Orthis (?) morrowensis James. Lorraine (Ord.).

Orthis (?) morrowensis James, Cincinnati Quart. Jour. Sci., I, 1874, p. 21. 
Loc. Warren County, Ohio.

Orthis multisecta (James) Meek=Dalmanella multisecta.
Orthis multistriata Hall=Schizophoria multistriata.
Orthis musculosa Hall=Bhipidomella musculosa.
Orthis (?) mycale Billings. Calciferous (Ord.).

Orthis mycale Billings, Pal. Fossils, I, 1862, p. 82, fig. 75. Hall and Clarke, Pal.
New York, VIII, Pt. I, 1892. p. 217, pi. 7A, figs. 10, 11. 

Loc. Point Levis, Canada.

Orthis neglecta James=Plectorthis dichotoma.
Orthis nettoana Bathbun=Dalmanella nettoana.
Orthis nevadensis Meek=Bhipidoniella nevadaensis.
Orthis (?) nisis Hall and Whitfield. Niagara (Sil.).

Orthis nisis Hall and Whitfield, Twenty-fourth Rep. N. Y. State Cab. Nat. Hist., 
1872, p. 181; Twenty-seventh Rep. Ibidem, 1875, pi. 9, figs. 4-8. Nettel- 
roth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 42, pi." 
27, figs. 4, 5. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 217.

Loc. Louisville, Kentucky.

Orthis nucleus Hall=Ainboco3lia umbonata. 
Orthis oblata Hall=Bhipidomella oblata. 

Bull. 87  19
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Orthis oblata emarginata Hall=Ehipidoinella oblata emarginata. 
Orthis obtusa Pander. Ordovician.

Orthis obtusa (Pander) Kayser, Palajontographica, Suppl., Ill, 1876, p. 19, pi. 3,
figs. 1,2. 

Loo. Europe; Cordillere San Juan, Argentine Republic.

Orthis occasus Hall=Ehipidomella occasus.
Orthis occidentalis Hall=Hebertella occidentalis.
Orthis orthambonites Billings=O. panderiaua.
Orthis palmata Sharpe and Salter=Anoplotheca flabellites.
Orthis pandcriana Hall and Clarke. Calciferous (Ord.).

Ortbis orthambonites Billings (non Murchison and de Verneuil), Pal. Fossils, I, 
1862, p. 77, fig. 70; Geol. Canada, 1863, p. 231, fig. 245. Schuchert, Ninth 
Ann. Rep. N. Y. State Geol., 1890, p. 43. Hall and Clarke, Pal. New York, 
VIII, Pt. I, 1892, pp. 221,228, pi. 5, figs. 1-3. Matthew, Traua. Royal Soc. 
Canada, X, 1893, p. 101, pi. 7, fig. 4. .

Orthis pauderiana Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 5, 
footnote.

LOG. Point Levis and St. John, Canada.

Orthis parva de Yerneuil=Dalmanella elegantula. 
Orthis pecosi Marcon=Ehipidomella pecosi.
Orthis (?) pectinata d'Orbigny. Devonian. 

Orthis pectinatus d'Orbigny, Voyage dans 1'Ame'rique M6ridionale, Pal., 1842,
p. 39.

Spirifer pectinatus d'Orbigny, Ibidem, 1842, pi. 2, figs. 13-15. 
Loc. Lake Titicaca, Bolivia. 
07;s. Probably a species of Orthothetes.

Orthis pectinella Emmous=Dinorthis pectinella. 
Orthis pectinella Whitfield, 1882=Plectorthis whitfieldi. 
Orthis pectinella semiovalis Hall=Dinorthis pectiuella.' 
Orthis pednncularis Hall=Schizophoria peduncnlaris. 
Orthis peloris Hall=Ehipidomella peloris.
Orthis penelope Hall=Rhipidomella penelope.
Orthis penniana Derby=Ehipidorn.ella penniana.
Orthis pennsylvanica Simpson=Ehipidomella pennsylvanica.
Orthis pepina Hall=Billiugsella coloradoensis.
Orthis perelegans Hall=Dalmanella perelegans.
Orthis perversa Hall=Orthothetes chemungensis perversus.
Orthis perveta Conrad=Dalmanella snbsequata pervetus.
Orthis perveta Hall, 1883=Dalmanella subaequata.
Orthis petrse Sardeson=Dinorthis proavita.
Orthis (!) pigra Billings. Chazy (Ord.).

Orthis piger Billings, Canadian Nat. Geol., IV, 1859, p. 442.
Loc. Mingan Island.
Ola. This species is probably congeneric with Billingsella grandteva.

Orthis pisum Hall (non Murchison)=Nucleospira pisiformis. 
Orthis plana Castelnau (non Pander)=Eaiinesquina alternata. 
Orthis planoconvexa Hall=Dalmariella plauiconvexa. 
Orthis platys Billings=Dinorthis platys. 
Orthis plicata Yanuxem=Spirifer vanuxemi.
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Orthis plicatella White (non Hall)=Orthis tricenaria.
Orthis plicatella Hall=Plectorthis plicatella.
Orthis pogoiiipensis Hall and Whitfield=Dalmanella pogouipensis.
Orthis porcata McCoy=Dinorthis porcata.
Orthis (?) porcia Billings. Chazy (Ord.). 

Orthis porcia Billings, Canadian Nat. Geol., IV, 1859, p. 439, tigs. 16-18; Geol.
Canada, 1863, p. 130, fig. 58. 

Loc. Near Montreal, Canada.

Orthis porrecta Sardeson=Dalmanella testudmar-ia porrecta.
Orthis praiumboua Hall=Amboccelia prseumboua.
Orthis pratteni McChesney=Derbya pratteni.
Orthis pravus Hall=Orthothetes pravus.
Orthis propinqua Hall=Schizophoria propinqua.
Orthis propinqua Nettelroth=Schizophoria striatula.
Orthis (?) pumila Ulrich. Lorraine (Ord.).

Orthis costata (non Sowerby) Hall, American Jour. Sci., XLVIII, 1845, p. 295. 
Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 33. 

Orthis pumila Ulrich, Catalogue Cincinnati Fossils, 1880, p. 14. 
Orthis cincinnatiensis Miller, American Pal. Fossils, 2cl ed., 1883, p. 296. 
Loc. Cincinnati, Ohio.

Orthis (?) punctostriata Hall. Magara (Sil.). 
Orthis punctostriata Hall, Pal. New York, II, 1852, p. 254, pi. 52, fig. 5. 
Orthis? punctostriata Hall and Clarke, Ibidem, VIII, Pt. I, 1892, p. 217, pi. 20,

figs. 2-4. 
Loc. Lockport, New York.

Orthis pyramidalis Hall=Scenidium pyramidalis.
Orthis quacoensis Matthew=Billiugsella quacoensis.
Orthis quadrans Hall=Dalmanella quadrans.
Orthis quadricostata Vanuxem=Leiorhynchus quadricostatnm.
Orthis(?) remnicha'lST. H. Winchell. Upper Cambrian.

Orthis remnicha N. H. Winchell, Fourteenth Ann. Rep. Geol. Nat. Hist. Survey
of Minnesota, 1886, p. 317, pi. 2, fig. 7. 

Loc. Red Wing, Minnesota; Cold Creek Canyon, Burnett County, Texas.

Orthis resupinata Hall, 1843 (non Martin )=Schizophoria tulliensis.
Orthis resupinata Martin=Schizophoria resupinata.
Orthis resupinata latirostrata Toula=Schizophoria cora.
Orthis resupinoides Cox=Schizophoria resupinoides.
Orthis retrorsa Salter=Dinorthis retrorsa.
Orthis rhynchonelliformis 8haler=Khipidoniella rhynchonelliformis.
Orthis richmonda McChesney=Derbya crassa.
Orthis robusta Hall=Derbya robusta.
Orthis rogata Sardeson=Dalmanella testudinaria.
Orthis (?) rugiplicata Hall and Whitfield. Niagara (Sil.).

Orthis rugteplicata Hall and Whitfield, Twenty-fourth Rep. N. Y. State Cab. Nat. 
Hist., 1872, p. 182; Twenty-seventh Rep. Ibidem, 1875, pi. 9, figs. 1-3.  
Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 34, figs. 25-27^ Nettel- 
roth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 44, pi. 
27, figs. 1-3.

Orthis rugiplicata, Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 217.
Loc. Louisville, Kentucky. '
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Orthis (?) ruida Billings. Anticosti (Sil.).
Orthis ruida Billings, Catalogue Silurian Fossils of Anticosti, 1866, p. 42. 
LOG. Anticosti.

Orthis (?) saffordi Hall and Clarke. Trenton (Ord.).
Orthis ? saffordi, Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 218, 340,

pi. 5A, figs. 38-40. 
LOG. "East Tennessee."

Orthis (?) salemensis Walcott. , Lower Cambrian. 
Orthis salemensis Walcott, American Jour. Sci., 3d ser., XXXIV, 1887, p. 190, pi.

1, fig. 17; Tenth Ann. Rep. U. S. Geol. Survey, 1891, p. 612, pi. 72, fig. 6. 
Loc. Washington County, New York; near Quebec, Canada.

Orthis saltensis Kayser. Upper Cambrian.
Orthis salteusis Kayser, PaLuontographica, Snppl., Ill, 1876, p. 8, pi. 1, fig. 16. 
LOG. Province Salta and Jujuy, Argentine Republic.

Orthis (??) sandbergeri 1ST. H. Winchell. Tipper Cambrian.
Orthis sandbergeri N. H. Winchell, Fourteenth Ann. Rep. Geol. Nat. Hist., Sur 

vey of Minnesota, 1886, p. 318, pi. 2, figs. 8, 9. 
LOG. Red Wing, Minnesota.

Orthis schohariensis Castelnau=Strophonella schohariensis.
Orthis scovilli Miller=Hebertella scovilli.
Orthis sectostriata Ulrich=Plectorthis sectistriata.
Orthis sernele Hall=Ehipidomella semele.
Orthis sinuata Hall=Hebertella sinuata.

Orthis (?) sola Billings. Lorraine (Orel.).
Orthis sola Billings, Catalogue Silurian Fossils of Anticosti, 1866, p. 12. 
LOG. Anticosti.

Orthis solitaria Hall=Ehipidomella solitaria.
Orthis stoiiensis Safford=Dalinanella stouensis.
Orthis striatocostata Geinitz=Meekella striaticostata.
Orthis striatula Emmons (non Schlotheim)=Dalinaiiella testudinaria.
Orthis striatula of authors=Schizophoria striatula.
Orthis strophomenoides Hall=Orthostrophia strophorneuoides.
Orthis subiBquata Conrad=Dalinauella subajquata.
Orthis subcarinata Hall=.Dalmanella subcarinata.
Orthis subcircula Sirnpson=Khipidomella subcirculus.
Orthis subelliptica White and Whitfield=Rhipidomella subelliptica.
Orthis subjugata Hall=Hebertella occidentalis.

Orthis (?) subnodosa Hall. Niagara (Sil.).
Orthis subnodosa Hall, Descriptions of u. sp. Fossils from Waldron, Indiana, 1879, 

p. 14; Eleventh Rep. State Geol. Indiana, 1882, p. 286, pi. 27, fig. 17;  
Trans. Albany Institute, X, 1883, p. 70. Nettelroth, Kentucky Fossil Shells, 
Mem., Kentucky Geol. Survey, 1889, p. 44.

LOG. Waldrou, Indiana; Louisville, Kentucky.

Orthis suborbicularis Hall=Rhipidomella suborbicularis, 
Orthis subquadrata Hall=Dinorthis subquadrata. 
Orthis subumboua Hall=Martiuia subumbona.
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Orthis (?) sulivanti Morris and Sharpe. . Lower Devonian.
Orthis sulivanti Morris and Sharpe, Quart. Jonr. Geol. Soc. London, II, 1846, p.

275, pi. 10, fig. 1. 
LOG. Falkland Islands; South Africa.

Orthis swallovi Hall=Schizophoria swallovi.
Orthis sweeneyi Winchell=Dinorthis pectinella sweeneyi.

Orthis (?) tenuidens Hall. Clinton (Sil.).
Orthis tenuidens Hall, Pal. New York, II, 1852, p. 58, pi. 20, fig. 9. 
Lod. Oneida County, New York. 
01)8. May be a species of Orthothetes.

Orthis (?) tenuis Morris and Sharpe. Lower Devonian. 
Orthis tenuis Morris and Sharpe, Quart. Jour. Geol. Soc. London, II, 1846, p. 275,

pi. 10, fig. 4; ph 11, fig. 4. , 
Loc. Falkland Islands. 
06s. Similar to Chonostrophia complanata Hall.

Orthis (??) tenuistriata Hall. Portage (Dev.).
Orthis tenuistriata Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 245, fig. 3.
Loc. Shores of Crooked Lake, New York.
Obs. This is not an Orthis; probably a pelecypod.

Orthis tersns Sardeson=Dalmanella tersa. 
Orthis testudinaria Dalman=Dalmanella testudinaria. 
Orthis testndinaria Owen, 1844=O. tricenaria. 
Orthis thiemii White=Ehipidoinella thiemei. 
Orthis tioga Hall=Schizophoria tioga.

Orthis tricenaria Conrad. Trenton (Ord.).
Orthis tricenaria Conrad, Proc. Acad. Nat. Sci. Philadelphia, I, 1843, p. 333.  

Hall, Pal. New York, I, 1847, p. 121, pi. 32, fig. 8. Salter, Canadian Organic 
Remains, Decade 1,1859, p. 39, pi. 9, figs. 1-4. Hall, Geol. AVisconsin, I,,1862, 
p. 42, figs. 8-11. Billings, Geol. Canada, 1863, p. 167, fig. 151. Hall, Second 
Ami. Rep. N. Y. State Geol., 1883, pi. 35, figs. 1-5. ?Walcott, Mon. U. S. Geol. 
Survey, VIII, 1884, p. 74, pi. 11, fig. 4. Hall and Clarke, Pal. New York, VIII, 
Pt. I, 1892, pp. 191, 193, 221, 228, pi. 5, figs. 9-14. Winchell and Schuchert, 
Minnesota Geol. Survey, III, 1893, p. 418, pi. 32, figs. 18-23. Keyes, Geol. 
Survey Missouri, V, 1895, p. 60, pi. 39, fig. 4. Whiteaves, Pal. Foss., Ill, Pt. 
Ill, 1897, p. 175.

Orthis disparilis Conrad, Proc. Acad. Nat. Sci. Philadelphia, I, 1843, p. 333.  
Hall, Pal. New York, I, 1847, p. 119, pi. 32, fig. 4. Billings, Canadian Nat. 
Geol., IV, 1859, p. 440, fig. 20. Hall, Geol. Wisconsin, I, 1862, p. 435. Bill 
ings, Geol. Canada, 1863, p. 130, fig. 60. Hall and Clarke, Pal. New York, 
VIII, Pt. I, 1892, pp. 191, 221,228.

Orthis testudinaria? Owen, Geol. Expl. Iowa, Wisconsin, and Illinois, 1844, pi. 
15, fig. 11.

? Orthis plicatella White (non Hall), Wheeler's Expl. and Survey west 100th 
Merid., IV, 1875, p. 72, pi. 4, fig. 10.

Loc. Mineral Point, Wisconsin; Middleville, etc., New York; Kentucky; Ten 
nessee; near Ottawa and Montreal, Canada; Miugau Islands; Lake Winni 
peg, Manitoba; White Pine and Eureka districts, Nevada; Minneapolis, etc., 
Minnesota; Pike County, Missouri.

Obs. 0. plicatella White and O. tricenaria Walcott may prove to be distinct 
from O. tricenaria Conrad.
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Orthis (?) trinucleus Hall. Clinton (Sil.).
Orthis trinucleus Hall, Pal. New York, II, 1852, p. 58, pi. 20, fig. 8. 
Loc. Wayne County, New York.

Orthis triplicatella Meek=Plectortliis triplicatella.
Orthis (?) tritonia Billings. Oalciferous (Ord.).

Orthis tritonia Billings, Pal. Fossils, I, 1862, p. 76, fig. 69; Geol. Canada, 1863, 
p. 231, fig. 244. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 217, 
pi. 7A, figs. 12,13.

Loc. Point Levia, Canada.

Or this tubulostriata flall=Khipidomella tubulistriata.
Orthis tulliensis Yanuxem=Schizophoria tulliensis.
Orthis uberis Billings=:Rhipidoinella uberis.
Orthis umbonata Conrad=Ambocoelia mnbonata.
Orthis urnbraculuin Owen (nou von Buch)=Derbya robusta.
Orthis unibraculum Hall, 1852, Newberry, 1861=Orthothetes umbrae^

ulum.
Orthis unguiculus Hall, 1843 (non Phillips)=Amboccelia gregaria. 
Orthis unguiforinis Castelnau, and Emmons=Hipparionyx proxinms. 
Orthis vanuxemi Hall=Ehipidoniella vanuxeini. 
Orthis vanuxemi pulchella Herrick=Ehipidomella vanuxemi pulchella. 
Orthis varica Conrad=Bilobites various. 
Orthis vespertilio Sowerby. Ordovician.

Orthis vespertilio (Sowerby) Kayser, Palteontographica, Suppl., III, 1876, p. 27,
pi. 3, figs. 22, 23. 

Loc. Europe; Potrero de los Angulos, etc., Argentine Republic.

Orthis whittieldi 13". H. Winchell=Plectorthis whitfieldi.
Orthisina d'Orbigny=Clitambonites.
Orthisina alberta Walcott Billingsella alberta.
Orthisiua alternata Hall=Orthothetes chemungensis perversus.
Orthisina americana Whitneld=01itainl)qnites diversus.
Orthisina arctostriata Hall=0rthothetes chemungensis arctistriatus.
Orthisina crassa Meek and Hayden=Derbya crassa.
Orthisina diversa Shaler=Clitambonites diversus.
Orthisina festinata Billings=Billingsella festinata.
Orthisina grandseva Billings=Billingsella grandseva.
Orthisina missouriensis Swallow=Meekella striaticostata.
Orthisina transversa Walcott=Billingsella trausversa.
Orthisina verneuili Billings Clitambonites diversus.
OBTHORHYNCHULA Hall and C. Genotype Orthis (!) linneyi James.

Orthorhynchula Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 181; Thir- 
- teenth Ann. Rep. N. Y. State Geologist, 1895, p. 824.

Orthorhynchula linneyi (James). Lorraine (Ord.). 
Orthis (?) linneyi James, The Paleontologist, 5, 1881, p. 41. 
Orthis linneyi Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey,

1889, p. 41, pi. 34, figs. 7-18; errata, p. 1. 
Orthorhynchula linneyi Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

181, pi. 56, figs. 10-13, 19. 
Loc. Near Danville, etc., Kentucky; Cincinnati, Ohio; Nashville, Tennessee.
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ORTHOSTROPHIA Hall. Genotype Ortliis strophomeuoides Hall. 
Orthostrophia Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 36, figs. 

32-34. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 199, 223, 
253; Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 267.

Orthostrophia (?) fasciata Hall. '' Magara (Sil.).
Orthis fasciata Hall, Pal. New York. II. 1852, p. 255, pi. 52, fig. 8. 
Orthostrophia ? fasciata Hall, and Clarke, Pal. New York, VIII, Pt. I, 1892,

pp. 200, 223. 
Loc. Rochester and Lockport, New York.

Orthostrophia strophomenoides Hall. Lower Helderberg (Dev.).
Orthis strophomenoides Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p.

46; Pal. New York, III, 1859, p. 177, pi. 14, fig. 2. 
Orthis halli Safford, Geol. Tennessee, 1869, pp. 328, 533. 
Orthostrophia strophomenoides Hall, Second Ann. Rep. N. Y. State Geol., 1883,

pi. 36, figs. 32-34. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.
200, 223, pi. 5A, figs. 24-27; pi. 6, figs. 3S-34. 

Orthostrophia halli Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 5A,
figs. 22, 23. 

Loc. Albany and Schoharie counties, New York; Square Lake, Maine; Perry
County, Tennessee.

ORTHOTHETES Fischer de Wald. Genotype Spirifera crenistria Phil.
Orthothetes Fischer de Waldheim, Oryctographie du Gouvernenient de Moscou, 

1837, p. 133. Waagen, Palteontologica Indica, Ser. XIII, I, p. 607, 1884.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 253; Eleventh Ann. 
Rep. N. Y. State Geologist, 1894, p. 284.

Streptorhynchus Hall (nou King), Sixteenth Rep. N. Y. State Cab. Nat. Hist., 
1863, p. 61, figs. 1-6; Pal. New York, IV, 1867, p. 64. Nettelroth, Kentucky 
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 139.

Orthothetes agassizi (Kathbun). Middle Devonian.
Streptorhyuchus agassizi (Hartt) Rathbuu, Bull. Buffalo Soc. Nat. Sci., I, 1874, 

p. 248, pi. 9, figs. 3, 4, 10, 16, 17, 23, 25, 26, 28-30; Proc. Boston Soc. Nat. 
Hist., XX, 1879, p. 24.

Loc. Ererej Province of Para, Brazil.

Orthothetes anomalus (A. Winchell). Hamilton (Dev.).
Crania (Pseudocrania) anoinala A. Winchell, Geol. Rep. Lower Peninsula Mich 

igan, 1866, p. 92.
Streptorhyuchus anornala Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 

p. 152.
Loc. Grand Traverse region, Michigan.

Orthothetes hellulus Clarke. Marcellus (Dev.).
Orthothetes bellulus Clarke, Thirteenth Ann. Rep. N. Y. State Geologist, 1895,

pp. 176, 187, pi. 4, figs. 2-4. 
Loc. Livonia salt shaft, Livonia, New York.

Orthothetes chemungensis (Conrad). Chemurig (Dev.). 
Strophoniena chemungensis Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII,

1842, p. 257, pi. 14, fig. 12.
Strophomeua bifurcata Hall, Gool. N. Y.; Rep. Fourth Dist., 1843, p. 266, fig. 2. 
Strophomeua pectinacea Hall, Ibidem, 1843, p. 266, fig. 4. 
Streptorhyuchus chemungensis Hall, Pal. New York, IV, 1867, p. 67; Second

Ann. Rep. N. Y. State Geol., 1883, pi. 40, fig. 9. Walcott, Mon. U. S. Geol.
Survey, VIII, 1884, p. 117, pi. 13, fig. 16. 

Streptorhyuchus cheniungensis var. pectinacea Hall, Pal. New York, IV, 1867, p.
73, pi. 10, fig. 6.
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Orthothetes chemungensis (Conrad) Continued.
Orthothetes chemuugensis Hall and Glarke, Pal. New York, VIII, Pt. I, 1892, p.

255, pi. 10, fig. 9; pi. 11A, fig. 14.  Whiteaves, Cont. Canadian Pal., I, 1892,
p. 285. 

Loc. New York and Pennsylvania; Eureka district, Nevada; Lake Winnipego-
sis, Canada; Waverly group of Ohio.

Orthothetes chemungensis arctistriatus Hall. Hamilton (Dev.). 
Strophomena arctostriata Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 266, fig. 3. 
Orthisina arctostriata Hall, Thirteenth Hep. N. Y. State Cab. Nat. Hist., 1860,

pp. 80,81, figs. 1,2; p. 112. 
Streptorhynchus chemungensis var. arctostriata Hall, Pal. New York, IV, 1867,

p. 71, pi. 9, figs. 1-12; Second Ann. Rep. N. Y. State Geol., 1883, pi. 40,
fig. 8. 

Hemipronites cheiuuugensis var. arctostriata Meek, King's U. S. Geol. Expl. 40th
Parl., IV, 1877, p. 35, pi. 3, fig. 2. 

Streptorhyuchus arctostriata Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p.
117, pi. 13, fig. 7. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.
Survey, 1889, p. 140, pi. 31, figs. 31-33. 

Orthothetes chemungensis var. arctostriata Hall and Clarke, Pal. New York,
VIII, Pt. I, 1892, pi. 10, fig. 8. 

LOG. New York; Falls of Ohio; Eureka district, Nevada.

Orthothetes chemungensis perversus (Hall). Comif. and Hain. (Dev.).
Orthis perversa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 137. 
Orthisina alternata Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p.

81, figs. 1,2; p. 112. 
Streptorhynchus chemungensis var. perversus Hall, Pal. New York, IV, 1867, p.

72, pi. 9, figs. 13-17, 26. 
Streptorhynchus chernnngensis var. alteruata Hall, Second Ann. Rep. N. Y. State

Geol., 3883, pi. 40, fig. 7. 
Orthothetes chemungeusis var. alternata Hall and Clarke, Pal. New York, VIII,

Pt. I, 1892, pi. 10, tig. 7. 
Loc. New York; Bosauquet, Ontario; Eureka district, Nevada.

Orthothetes crenistria (Phillips 1?). Lower Carboniferous.
Streptorhynchus crenistria? A. Winchell, Proc. Acad. Nat. Sci. Philadelphia,

1862, p. 410. 
Streptorhynchus crenistria Davidson, Quart. Jour. Geol. Soc. London, XIX, 1863,

p. 173, pi. 9, fig. 19. Dawson, Acadian Geology, 3d ed., 1878, p. 296, fig. 96. 
Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878, p. 362. 

Hemipronites crenistria? Meek, Pal. Ohio, II, 1875, p. 279, pi. 10, fig. 5. 
Hemipronites crenistria Meek, King's IT. S. Geol. Expl. 40th Parl., IV, 1877, p.

pi. 7, fig. 2. Herrick, Bull. Denison Univ., Ill, 1888, p. 37, pi. 5, fig. 14; pi.
3, fig. 24; pi. 6, fig. 8; pi. 9, fig. 21; IV, p. 24, pi. 2, figs. 1,5; Geol. Ohio,
VII, 1895, pi. 15, fig. 1; pi. 21, fig. 14. 

Orthothetes creuistria Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 255,
pi. 11A, fig. 15.     . 

Loc. Medina and Granville, Ohio; Port aux Barques, Michigan; East River and
Shubenacadie, Nova Scotia; Feilden Isthmus, lat. 82° 43'; White Pine dis 
trict, Nevada. 

Ofcs. These references are unsatisfactory identifications of Phillips's species. It
may prove that more than a single species is_here included.

Orthothetes deformis Hall. Lower Helderberg (Dev.).
Orthis deformis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 44; Pal. 

New York, III, 1859, p. 174, pi. 10A, fig. 13; pi. 15, fig. 3.
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Orthothetes defonnis Hall Continued.
Streptorhynchus defonnis Hall, Second Aim. Rep. N. Y. State Geol., 1883, pi. 39,

fig. 32. 
Orthothetes deformis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 255,

pi. 9, fig. 32. 
Loc. Albany County, New York; Cumberland, Maryland.

Orthothetes deformis sinuatus Hall and Clarke. Lower Helderberg (Dev.). 
Orthothetes deformis var. sinuata Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, pi. 20, figs. 8, 9. 
Loc. Cumberland, Maryland.

Orthothetes desideratus Hall and Clarke. Waverly (L. Garb.).
Orthothetes desideratus Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p.

345, pi. 9A, figs. 26, 27. 
Loc. Medina County, Ohio.

Orthothetes flabellum (Whitfield). Corniferous (Dev.) 
Streptorhynchus flabellum Whitfield, Annals N. Y. Acad. Sci., II, 1882, p. 200; 

Ibidem, V, 1891, p. 521, pi. 6, tigs. 7, 9;-Geol. Ohio, VII, 1895, p. 421, pi. 2,
figs. 7, 9. 

Loc. Columbus, Ohio.

Orthothetes hydraulicus (Whitfield). Waterlime (Sil.).
Streptorhynchus hydraulicum Whitfield, Annals N. Y. Acad. Sci., II, 1.882, p.

193; Ibidem, V, 1891, p. 508, pi. 5, figs. 1-3; Gool. Ohio, VII, 1895, p. 410,
pi. 1, figs. 1-3. 

Loc. Bellville and Greentield, Ohio.

Orthothetes insequalis Hall. Kinderhook (L. Carb.). 
Orthis inequalis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 490, pi. 2, fig. 6. 
Streptorhynohus iuequalis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,

p. 117. 
Streptorhynchus equivalvis Hall and Whitfield, King's U. S. Geol. Expl. 40th

Parl.,' IV, 1877, p. 252, pi. 4, figs. 1, 2. 
Streptorhynchus aiquivalvis Hall, Second Ann. Kep. N. Y. State Geol., 1883, pi.

42, figs. 20-23. 
Orthothetes intequalis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pi. 9A,

figs. 20-23. 
Loc. Burlington, Iowa; Newark and Granville, Ohio; Shafers, Pennsylvania;

Wasatch Range, Utah.

Orthothetes inflatus (White and Whitfield). Kinder-hook (L. Carb.).
Streptorhynchus inflatus White and Whitfield. Proc. Boston Soc. Nat. Hist., 

VIII, 1862, p. 293. Hall and Whitfield, King's U. S. Geol. Expl. 40 Par!., 
IV, 1877, p. 252, pi. 4, fig. 3. Hall, Second Ann. Rep. N. Y. State Geol., 
1883, pi. 42, figs. 24, 25.

Orthothetes inflatus Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 9A, 
figs. 24, 25.

Loc. Burlington, Iowa; Dry Canyon, Oquirrh Mountains, Utah; Montana.

Orthothetes interstriatus (Hall). Coralline (Sil.). 
Orthis interstriata Hall, Pal. New York, II, 1852, p. 326, pi. 74, figs. 1, 2. 
Loc. Schoharie, New York.

Orthothetes lens (White). . Kinder-book (L. Carb.). 
Streptorhynchus lens White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 28. 

Keyes, Geol. Survey Missouri, V, 1895, p. 67, pi. 39, fig. 2. 
Streptorhyuchus lens? A. Wiuchell, Proc, Acad. Nat, Sci. Philadelphia, 1865, p.

117.
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Orthothetes lens (White) Continued.
Orthotketes lens Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 256, pi.

11A, figs. 16-22. 
Loc. Clarksville, etc., Missouri; Hamburg, Illinois; Medina County, Ohio (Win-

chell).

Orthothetes pandora (Billings). Upper Helderberg (Dev.).
Streptorhynckus pandora Billings, Canadian Jour., V, 1860, p. 226, figs. 12, 13; 

Geol. Canada, 1863, p. 369, fig. 384. Nicholson, Pal. Prov. Ontario, 1874, p. 70. 
Streptorkynckus ckemungensis var. pandora Hall, Pal. New York, IV, 1867, p.

68, pi. 4, figs. 11-19; pi. 9, figs. 18-25, 27; Second Ann." Rep. N. Y. State
Geol., 1883, pi. 40, figs. 1-6. 

Ortkotketes ckemungensis var. pandora Hall and Clarke, Pal. New York, VIII,
Pt. I, 1892, p. 255, pi. 9, fig. 30; pi. 10, figs. 1-6. 

Loc. Sckokarie, Knoxville, Clarksville, etc., New York;' Cayuga, Ontario;
Columbus, Okio (Wkitfield); Eureka district, Nevada.

Orthothetes pravus Hall. (?Upper) Devonian.
Ortkis prava Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 490.
Ortkotketes prava Halland Clarke, Pal. New York, VIII, Pt. I, 1892, p. 255, pi.

11A, fig. 13. 
Loc. Lime Creek, Wortk County, Iowa.

Orthothetes subplanus (Conrad). Niagara and L. Held. (Sil. and Dev.).
Stropkomena subplaua Conrad, Jour. Acad. Nat. Sci., Pkiladelpkia; VIII, 1842, 

p. 258. Hall, Geol. N. Y.; Rep. Fourtk Dist., 1843, p. 104,fig. 1; Twelftk 
Rep. N. Y. State Cab. Nat. Hist., 1859, p. 82.

Lepfcena subplana Hall, Pal. New York, II, 1852, p. 259, pi-. 53, figs. 8-10. Billings, 
Canadian Nat. Geol., I, 1856, p. 138, pi. 2, figs. 16,17.

Stropkomena pecten Roemer, Die Sil. Fauna west. Tennessee, 1860, p. 67, pi. 5, 
fig. 4. Billings, Geol. Canada, 1863, p. 311, fig. 315; Catalogue Silurian Fos 
sils of Anticosti, 1866, p. 40.

Streptorkynckus (Stropkodonta) subplanus Hall, Geol. Survey Wisconsin, I, 
1862, p. 436.

Streptorkynckus subplanus Hall, Trans. Albany Institute, IV, 1863, p. 226;  
Sixteentk Rep. N. Y. State Cab. Nat. Hist., 1863, p. 63, figs. 1,2; Twenty- 
eigktk Rep. N. Y. State Mus. Nat. Hist., 1879, p. 151, pi. 21, figs. 26-33;  
Eleventh Rep. State Geol. Indiana, 1882, p. 288, pi. 21, figs. 26-33; Second 
Ann. Rep. N. Y. State Geol., 1883, pi. 39, figs. 21-24; pi. 42, fig. 19. Nettelrotk, 
Kentucky Fossil Skells, Mem. Kentucky Geol. Survey, 1889, p. 141, pi. 29, 
figs. 11, 12. Beecker and Clarke, Mem. N. Y. State Mus., 1,1889, p..23, pi. 2, 
figs. 14-20.

Sfcreptorkynckus kemiaster Winckell and Marcy, Mem. Boston Soc. Nat. Hist., I, 
1865, p. 93, pi. 2, fig. 10. Hall, Twentieth Rep. N. Y, State Cab. Nat. Hist., 
1867, p. 392.

Hemipronites subplanus Meek and Wortkeu, Geol. Survey Illinois, III, 1868, 
p. 349.

Herniprouites propinquus Meek and Wortken, Ibidem, III, 1868, p. 351, pi. 6, fig. 6.
Ortkotketes subplana Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 255, 

pi. 9, figs. 21-24; pi. 9A, fig. 19; pi. 11A, figs. 9-12.
Loc. Lockport, Rockester, etc., New York; Tkorold, Ontario; Waldron, Indiana; 

Louisville, Kentucky; Tkebes, Alexander County, and Bridgeport, Illinois; 
Pike County, Missouri; Decatur County, Tennessee; Arisaig, Nova Scotia 
(Ami); Anticosti.

Orthothetes tapajotensis (Derby). Upper Carboniferous.
Streptorkynckus tapajotensis Derby, Bull. Cornell Univ., I, 1874, p. 37, pi. 5, 

figs. 3, 6, 7, 9, 10; pi. 8. fig. 9.
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Orthothetes tapajotensis (Derby) Continued.
Orthothetes tapajotensis Waagen, Paltuontologica Iiidica, Ser. XIII, I, 1884,

pp. 607, 608. 
LOG. Bomjardim and Itaituba, Brazil.

Orthothetes tennis Hall. Niagara (Sil.).
Streptorhynchus tennis Hall, Trans. Albany Institute, IV, 1863, p. 210; Twenty- 

eighth Rep. N. Y. State Mus. Nat. Hist., 1879, p. 150, pi. 23, figs. 11-13;  
Eleventh Rep. State Geol. Indiana, 1882, p. 287, pi. 23, figs. 11-13. Foerste, 
Bull. Denison Univ., II, 1887, p. 105, pi. 8, figs. 31, 32, 38. Nettelroth, Ken 
tucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 142.

Orthothetes tennis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 255.
Strophomena (Orthothetes) tennis Foerste, Geol. Ohio, VII, 1895, p. 568, pi. 27, 

figs. 31, 32, 38.
LOG. Waldron, Indiana; near Louisville, Kentucky; Dayton, Ohio.

Orthothetes umbraculum of authors (non von Bnch). L. and Up. Garb.
Orthis nmbracnlum Hall, Staushnry's Expl. Survey Valley Great Salt Lake, 

Utah, 1852, p. 412, pi. 3, fig. 6. Newberry, Ives's Kep. Colorado River of the 
West, 1861, p. 125.

Streptorhynchns uinbraculum? A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 
1865, p. 117.

Hemiprouitesunibraculum? A. Winchell, Proc. American Philosophical Soc., XII, 
1870, p. 251.

Orthothetes umbraculum Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, 
p. 256.

LOG. Waverly group, Newark, Sciotoville, Warren, etc., Ohio; Up. Garb., Leaven- 
worth, Kansas.

Orthothetes woolworthanus Hall. Lower Helderberg (Dev.).
Strophomena woolworthana Hall, Tenth. Rep. N. Y. State Cab. Nat. Hist., 1857, 

p. 48, figs. 1, 2; Hall, Pal. New York, III, 1859, p. 192, pi. 17, figs. 1, 2.
Streptorhynchus woolworthaua Billings, Geol. Canada, 1863, p. 957, fig. 449.  

Hall, Second Ann. Rep. N. Y. State Geol., 1883. pi. 39, figs. 25-31.
Orthothetes woolworthana Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 

p. 255, pi. 9, figs. 25-31.
LOG. Schoharie, Carlisle, Clarksville, and Hudson, New York.

ORTHOTICHIA Hall and 0. Genotype Orthis? morganiana Derby.
Orthotichia Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 213; Eleventh 

Ann. Rep. N. Y. State Geologist, 1894, p. 272.

Orthotichia morganiana (Derby). Upper Carboniferous.
Orthis ? morganiana Derby, Bull. Cornell University, I, 1874, p. 29, pi. 3, figs.

1-9, 11, 34; pi. 4, figs. 6, 14, 15.
Orthis raorganiana Waagen, Palseontologica Indica, Ser. XIII, I, 1884, p. 564. 
Orthotichia ? morganiana Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

213, 226, pi. 7, figs. 11-15. 
LOG. Bomjardim and Itaituba, Brazil.

ORTHOTROPIA Hall and Clarke. Genotype O. dolomitica H. and C.
Orthotropia Hall and Clarke, Pal. Now York, VIII, Pt. II, 1895, explanation sheet 

to pi. 84, figs. 3-7. Thirteenth Ann. Rep. N. Y. State Geol., 1895, p. 943.

Orthotropia dolomitica Hall and Clarke. Niagara (Sil.).
Orthotropia dolomitica Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi.

84, figs. 3-7. 
LOG.. Near Milwaukee, Wisconsin.
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PARASTROPHIA Hall and C. Genotype Atrypa hemiplicata Hall. 
Parastrophia Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 221; Thir 

teenth Ann. Rep. N. Y. State Geologist, 1895, p. 839.

Parastrophia divergens Hall and Olarke. Lorraine (Ord.).
Parastrophia divergens Hall and Clarke, Pal. New York. VIII, Pt. II, 1895, pp. 222,

366. pi. 63, figs. 4-7. 
Loc. Wilmington, Illinois.

Parastrophia greenei Hall and Clarke. Niagara (Sil.).
Parastrophia greenii Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 222,

367. pi. 63. figs. 17-20, 22. 
LOG. Milwaukee, Wisconsin.

Parastrophia hemiplicata Hall. Trenton (Ord.). 
Atrypa hemiplicata Hall, Pal. New York, 1,1847, p. 144, pi. 33, fig. 10. Billings,

Canadian Nat. Geol., I, 1856, p. 208, figs. 20-23. 
Atrypa circulus Hall, Pal. New York, 1,1847, p. 142, pi. 33, fig. 7; Twelfth Rep.

N. Y. State Cab. Nat. Hist., 1859, p. 65. 
Pentamerus herniplicatus Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 66. Billings, Canadian Jour., IV, 1859, p. 316. 
Canaarella hemiplicata Billingsj Geol. Canada, 1863, p. 168, fig. 154. 
Camarella circulus Miller, American Pal. Fossils, 1877, p. 107. 
Camarella bernensis Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p. 328,

pi. 4, figs. 4-6. 
Anastrophia ? hemiplicata Winchell and Schuchert, Minnesota Geol. Survey, III,

1893, p. 382, pi. 30, figs. 29-31. Whiteaves, Pal. FOBS., Ill, Pt. Ill, 1897, p.
167. 

Parastrophia hemiplicata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.
221, pi. 63, figs. 1-3. 

Loc. Middleville, Watertown, etc., New York; Center County, Pennsylvania;
Wisconsin; Minnesota; Ottawa and Lake Winnipeg, Canada.

Parastrophia hemiplicata rotunda (Winchell and Schu.). Trenton (Ord.). 
Anastrophia ? hemiplicata var. rotunda W. and S., Minnesota Geol. Survey, III,

1893, p. 383, pi. 30, figs. 32-35. 
LOG. Cannon Falls, Minnesota; Decorah, Iowa.

Parastrophia latiplicata Hall and Olarke. Niagara (Sil.). 
Parastrophia latiplicata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp.

222, 368, pi. 63, figs. 23-27. 
Loc. Milwaukee, Wisconsin.

Parastrophia multiplicata Hall and Clarke. Niagara (Sil.).
Parastrophia multiplicata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895,

  pp. 222, 367, pi. 63, figs. 15, 16, 21. 
Loo. Milwaukee, Wisconsin.

Farastrophia (?) obscura (Hall and Whitfield). Pogonip (Ord.).
Poratnbonites obscurus Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl.,

IV, 1877, p. 234, pi. 1, fig. 16. 
Porambonites ? obscurns Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 228.
Loc. White Pine district, Nevada. 
Ols. Based upon a single ventral valve which is insufficient to determine

whether it belongs to Parastrophia or some rhynchonelloid. It is not a
Porambonites.
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Parastrophia ops (Billiugs). Ariticosti (Sil.).
Caraarella ops Billings, Pal. Fossils, 1,1862, p. 148, fig. 128.
Loc. Anticosti.
Obs. May be only a variety of P. reversa.

Parastrophia reversa (Billings). Anticosti (Sil.).
Pentamerns reversus Billings, Geol. Survey Canada; Rep. Progress for 1856, 

1857, p. 295; Canadian Jour., IV, 1859, p. 316.
Brachymerus reversus Shaler, Bull. Mas. Comp. Zool., 4, 1865, p. 69.
Anastrophia reversa Miller, American Pal. Foss., 1877, p. 104.
Parastrophia reversa Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 63, 

figs. 8-14.
Loc. Anticosti.
Obs. Billings says this species is a large P. heniiplicata Hall. It appears, how 

ever, to be distinct. See P. ops Billings.

Parastrophia scofieldi (Wmchell and Sclmchert). Trenton (Ord.). 
Anastrophia ? scofieldi W. and S., Minnesota Geol. Survey, III, 1893, p. 383, pi.

30, figs. 24-28. 
Loc. Near Cannon Falls, Minnesota.

PAEAZYGA Hall and Clarke. . Genotype Atrypa hirsuta Hall.
Parazyga Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 127; Thirteenth 

Ann. Rep. N. Y. State Geologist, 1895, p. 800.

Parazyga deweyi Hall. Lower Helderberg (Dev.). 
Waldheimia deweyi Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 89. 
Trematospira (Rhyncliospira) deweyi Hall, Pal. New York, III, 1889, p. 216, pi.

36, fig. 3. 
Parazyga deweyi Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 128, fig. 112, pi.

49, figs. 40-46. 
Loc. Albany and Schoharie counties, New York.

Parazyga hirsuta Hall. Corniferous and Hamilton (Dev.).
Atrypa hirsuta Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 168.
Trematospira hirsuta Hall, Thirteenth Rep. Ibidem, 1860, p. 101; Fourteenth 

Rep. Ibidem, 1861, p. 101; Fifteenth Rep. Ibidem, 1862, pi. 2, figs. 11-16;  
Pal. New York, IV, 1867, p. 274, pi. 45, figs. 16-32. Nettelroth, Kentucky 
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 136, pi. 16, figs. 15-19.

Athyris ? chloe Billings, Canadian Jour., n. ser., V, 1860, p. 282, figs. 45-47.
Retzia chloe Billiugs, Geol. Canada, 1863, p. 385, fig. 419.
Nucleospira iudianensis Miller, Seventeenth Rep. State Geol. Indiana, 1892, p. 79, 

pi. 13, figs. 13-15.
Parazyga hirsuta Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 128, fig. 

Ill; pi. 49, figs. 28-39.
Loc. New York; Thedford, Canada; Falls of Ohio; Bunker Hill, Indiana.

Paterina Beecher=Iphidea.

PATERTJLA Barrande. Genotype Paterula bohemica Barrande.
Paterula Barrande, Systbme Sil. du Centre de la Boh6iue, V, 1879, p. 110. Hall 

and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 78, 165; Eleventh Ann. 
Rep. N. Y. State Geologist,'1894, p. 242.

Paterula amii n. sp. Calciferous (Ord.).
Paterula species Hall and Clarke, VIII, Pt. I, p. 78, pi. 4K, fig. 1. 
Loc. Quebec, Canada.
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PENTAGONIA Cozzens. Genotype Pentagonia peersii Cozzeus=
Atrypa unisulcata Conrad.

Pentagonia Cozzens, Annals Lyceum Nat. Hist. N. Y., IV, 1846, p. 158. Meek 
and Hayden, Smithsonian Cout. Knowledge, XIV, 172,1864, p. 16. Hall and 
Clarke, Pal. New York, VIII, Ft. II, 1895, p. 80; Thirteenth Ann. Rep. N. Y. 
State Geologist, 1895, p. 775.

Gonioccelia Hall, Fourteenth Rep. N. Y. State Cab. Nat. Hist., 1861, p. 101.

Pentagonia peersii Cozzens=:Peiitagonia unisulcata.
Pentagonia unisulcata (Conrad). Oriskany to Hamilton (Dev.). 

Atrypa unisulcata Conrad, Fifth Ann. Rep. Geol. Survey of N. Y., 1841, p. 56. 
flail, Fifteenth Rep. N. Y. State Cab. Nat. Hist., 1862, pi. 11, fig. 10. 

Pentagouia peersii Cozzeus, Annals Lyceum Nat. Hist. N. Y., IV, 1846, p. 158, pi.
10, fig. 3. 

Rhynchouella nnisulcata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,
p. 125.

Athyris? unisulcata Billings, Canadian Journal, V, 1860, p. 279, figs. 39-42. 
Gonioccelia uniangulata Hall, Fourteenth Rep. N. Y. State Cab. Nat. Hist.,

1861, p. 101.
Meristella ? unisulcata Hall, Fifteenth Rep. Ibidem, 1862, pi. 2, figs. 17-25. 
Athyris unisulcata Billings, Geol. Canada, 1863, p. 373, fig. 396. 
Meristella (Pentagonia) unisulcata varieties biplicata and uniplicata Hall, Pal.

New York, IV, 1867, p. 309, pi. 50, figs. 18-35. 
Meristella unisulcata Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.

  Survey, 1889, p. 99, pi. 15, figs. 9-16. 
Pentagonia unisulcata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 80,

pi. 42, figs. 22-32. 
Loo. New York; county of Haldiinand and Bosanquet, Ontario; Falls of Ohio.

PENTAMERELLA Hall. Genotype Atrypa arata Conrad. 
Pentamerella Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 163;  

Pal. New York, IV, 1867, pp. 373, 375. Nettelroth, Kentucky Fossil Shells, 
Mem. Kentucky Geol. Survey, 1889, p. 49. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, p. 245; Thirteenth Ann. Rep. N. Y. State Geologist, 1895, 
p. 845.

Pentamerella arata (Conrad). Upper Helderberg (Dev.).
Atrypa arata Conrad, Fifth Ann. Rep. Geol. Survey N. Y., 1841, p. 55.
Atrypa octocostata Conrad, Ibidem, 1841, p. 55. .
Pentamerus aratus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 120,

figs. 1-10. Billings, Canadian Journal, VI, 1861, p. 269, figs. 93-96; Geol.
Canada, 1863, p. 370, fig. 389. 

Pentamerella arata Hall, Pal. New York, IV, 1867, p. 375, pi. 58, figs. 1-21. 
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p.
49, pi. 13, figs. 17-20. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,
p. 245, pi. 71, figs. 21-29. 

? Pentamerus aratus Tschefnyschew, Mdm. Coinitd G6ologique de St. Pe"ters-
bourg, III, 1887, p. 101, pi. 4, figs. 18, 19. 

LOG. New York; Cayuga, etc., Ontario; Columbus, Ohio; Falls of Ohio; ?Urals
of Russia.

Pentamerella borealis (Meek). Hamilton (Dev.).
Pentamerus borealis Meek, Trans. Chicago Acad. Sci., 1,1868, p. 95, pi. 13, fig. 11. 
LOG. Anderson River, British America.

Pentamerella (?) compressa Ringueberg. . Niagara (Sil.).
Pentamerella compressa Ringueberg, Bull. Buffalo Soc. Nat. Sci., V, 1886, p. 15, 

pi. 2, fig. 4.
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Pentamerella (?) compressa Bingueberg Continued.
Loo. Lockport, New York.
Obs. May be a pathologic or compressed specimen of Spirifer crispus or S. sul- 

catus.

Pentamerella dubia Hall. ? Hamilton (Dev.).
Atrypa (u. sp.?) Owen, Geol. Survey Wisconsin, Iowa, Minnesota, 1852, pi. 3A, 

fig. 1. [See specimen in U. S. Nat. Mus., Cat., Invert. Foss., 17927.]
Spirifer dubius Hall, Thirteenth Eep. N. Y. State Cab. Nat. Hist., 1860, p. 90.
Pentamerella dubia Hall, Pal. New York, IV, 1867, p. 379, pi. 58, figs. 38-43.  

Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 245, pi. 71, figs. 32-38.
Loc. Iowa City, Iowa.
Obs. See Pentamerella micula Hall.

Pentamerella intralineata (A. Wincliell). Hamilton (Dev.).
Peutamerns intralineatus A. Winchell, Geol. Rep. Lower Peninsula of Michi 

gan, 1866, p. 94. 
Loc. Grand Traverse region, Michigan.

Pentamerella micula Hall. ? Hamilton (Dev.).
Peutamerella micula Hall,. Pal. New York, IV, 1867, p. 378, pi. 58, figs. 26, 27. 

Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 245. 
Loc. Iowa City, Iowa. 
Obs. Compare with Peutamerella dubia Hall.

Pentamerella obsolescens Hall. ? Hamilton (Dev.).
Peutamerella obsolescens Hall, Pal. New York, IV, 1867, p. 379, pi. 58, figs. 24,

25. Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 245. 
Loc. Waterloo, Iowa.

Pentamerella pavilionensis Hall. Hamilton (Dev.).
Pentamerns papiliouensis Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist.,

1860, p. 86.   
Pentamerella papilionensis Hall, Pal. New York, IV, 1867, p. 377, pi. 58, figs. 28-

37. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889,
p. 50. 

Pentamerella pavilionensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,
p. 245, pi. 71, figs. 30, 31. 

Loc. Seneca and Canandaigna lakes, etc., New York; Falls of Ohio.

Pentamerella thusnelda Nettelrotli. Corniferous (Dev.).
Peutamerella thusnelda Nettelroth, Kentucky Fossil Shells, Mem. Kentucky

Geol. Survey, 1889, p. 51, pi. 31, figs. 26-28. 
Loc. Near Louisville, Kentucky.

Peutamerella ventricosa Hall=Clorinda veutricosa.

PENTAMERUS Sowerby. Genotype P. lievis Sowerby.
Pentamerus Sowerby, Mineral Conchology, 1,1813, p. 76. Hall and Clarko, Pal. 

New York, VIII, Pt. II, 1895, p. 236; Thirteenth Ann. Rep. N. Y. State 
Geologist, 1895, p. 844.

Pentamerus arcuosus McChesney=Clorinda arcuosa. 
Pentamerus aratus=Pentamerella arata. 
Pentamerus barrandi Billings=Clorinda barrandei. 
Pentamerus beaumonti Castelnau=P. oblongus. 
Pentamerus bisinuatus McChesney=P. oblongus. 
Pentamerus borealis Meek=Pentamerella borealis. 
Pentamerus brevirostris Hall=Anastrophia brevirostris.
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Pentamerus chicagoensis Winchell and Marcy=Clorinda veutricosa. 
Pentamerus colletti Miller=Conchidium colletti. 
Pentamerus comis Meek and Worthen=Gypidula comis. 
Pentamerus complanatus Nettelrothr=Conchidium tenuicostatum. 
Pentamerus couchidium=Conchidium biloculare. 
Pentamerus coppingeri Ether idge=Gypidula coppingeri. 
Pentamerus crassoradius MeChesney=Conchidium crassiradiatunl. 
Pentamerus decussatus Whiteaves=Conchidium decussatum. 
Pentamerus deshayessii Castelnau=Benssel8eria ovoides. 
Peutamerus elongatus Yanuxem=Amphigenia elougata. 
Pentamerus fornicatus Hall=Clorinda fornicata. 
Pentamerus galeatiformis Meek and Worthen=Gypidula comis. 
Pentamerus galeatus Hall=Gypidula galeata. 
Pentamerus galeatus Hall and Whitfield=Gypidula nucleus. 
Pentamerus galeatus Eoemer=Gypidula rcemeri. 
Pentamerus globulosus ]STettelroth=Gypidula globulosa. 
Peutamerus heniiplicatus Billings=Parastrophia hemiplicata. 
Pentamerus interplicatus Hall=Anastrophia interplicata. 
Peutamerus intralineatus Winchell=Pentamerella intralineata. 
Pentamerus knappi Hall and Whitfield=Conchidiuin knappi. 
Peutamerus knighti Sowerby=Conchidium kuighti. 
Peutamerus knotti Nettelroth=Gypidula knotti. 
Pentamerus laqueatus Conrad=Conchidium laqueatum. 
Pentamerus lenticularis White and Whitfleld=Camarophorella leuticu-

laris.
Pentamerus littoni Hall=Conchidium littoni. 
Pentamerus lotis Walcott=Gypidula lotis. 
Pentamerus multicostatus=Conchidium multicostatum. 
Pentamerus nobilis Emmons=Conchidium laqueatum. 
Pentamerus nucleus Hall and Whitfleld=Gypidula nucleus. 
Pentamerus nysius var. crassicosta Hall=Con chidiuin nysius. 
Pentamerus nysius var. tenuicostatus Nettelroth=Conchidium nysius. 
Pentamerus nysius var. tenuicosta Hall=Conchidium tenuicosta.

Pentamerus oblongus Sowerby.   Clinton and Niagara (Sil.).
Pentainerus oblongus Sowerby, Murchison's Silurian System, 1839, p. 641, pi. 

19, fig. 10. Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 70, figs. 1-5.  
Owen, Geol. Expl. Iowa, Wisconsin and Illinois, 1844, pi. 14, fig. 10. Hall, 
American Jour. Sci., 2d ser., XX, 1849, p. 227; Pal. New York, II, 1852, p. 
79, pi. 25, fig. 1; pi. 26, fig. 1. Billings, Canadian Nat. Geol., 1,1856, p. 58, 
pi. 1, figs. 2, 3; Geol. Canada, 1863, p. 316, fig. 326. Hall and Whitfield, 
Twenty-fourth Rep. N. Y. State Cab. Nat. Hist., 1872, p. 183; Geol. Survey 
Ohio, Pal., II, 1875, p. 137, pi. 7, fig. 9. Whitfield, Geol. Wisconsin, IV, 1882, 
p. 288, pi. 17, figs. 4-9. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky 
Geol. Survey, 1889, p. 60, pi. 33, figs. 15-17. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1895, p. 237, figs. 169-171; pi. 67, fig. 20; pi. 68, figs. Ir5; pi. 69, 
figs. 1, 4-7, 13, 14; pi. 70, figs. 1-4.

Pentamerus beaumonti Castelnau, Essai Syst. Sil. PAme'rique Septentrionale, 
1843, p. 38, pi. 13, fig. 9.
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Pentamerus oblongus Sowerby Continued.
Pentamerus bisinnatus McChesney, Descriptions New Pal. Foss., 1861, p. 85;  

Trans. Chicago Acad. Sci., I, 1868, pi. 9, fig. 1.  Whitfield, Geol. Wisconsin, 
  IV, 1882, p. 290, pi. 17, fig. 3.
Loc. England; New York; Ohio; Indiana; Kentucky; Illinois; Iowa; Wiscon 

sin; Thorold, Ontario; Anticosti.

Pentamerus oblongus cylindricus Hall and Whitfield. Niagara (Sil.).
Pentamerus oblongus var. cylindrica Hall and Whitfield, Twenty-fourth Rep. 

N. Y. State Cab. Nat. Hist., 1872, p. 183; Twenty-seventh Rep. Ibidem, 
1875, pi. 10, figs. 13, 14. Nettelroth, Kentucky Fossil Shells, Mem. Ken 
tucky Geol. Survey, 1889, p. 61, pi. 30, figs. 2-4. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1893, p. 237, fig. 172; pi. 68, figs. 7, 8; pi. 69, figs. 11, 12.

Loc. Louisville, Kentucky.

Pentamerus oblongus maquoketa Hall and Clarke. Niagara (Sil.).
Pentamerus oblongus (partira) Whitfield, Geol. Wisconsin, IV, 1882, pp. 288, 291,

pi. 17, figs. 8, 9. 
Pentamerus oblougus var. maquoketa Hall and Clarice, Pal. New York, VIII, PI.

II, 1893, p. 239, pi. 67, figs. 11-13.
Loc. Ashford, Wisconsin; near Dubuque and Hopkinton, Iowa.

Pentamerus oblongus subrectus Hall and Clarke. Niagara (Sil.).
Pentamerus oblongns var. subrectus Hall and Clarke, Pal. New York, VIII, Pt.

II, 1893, pp. 238, 239, pi. 68, fig. 6; pi. 69, figs. 2, 3, 8-10; pi. 70, fig. 5. 
Loc. Earlville, Iowa; Wisconsin. -

Pentamerus occidentals Hall, 1858 (nonlS52)=Grypidula comis. 
Pentamerus occidentalis Hall, 1852=Conchidium occidentale. 
Pentamerus ovalis Hall. Clinton (Sil.).

Pentamerus ovalis Hall, Pal. New York, II, 1852, p. 103, pi. 31, fig. 1. Foerste, 
Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 324, pi. 5, figs. 17,18.

Loc. New Hartford, Oneicla County,'New York; Cumberland Gap, Tennessee; 
Collinsville, Alabama.

Oba. Compare with P. oblongus.

Peutamerus papilionensis Hall=Pentamerella pavilionensis.
Pentamerus pergibbosus Hall and Whitfield. Niagara (Sil.)..

Pentamerus pergibbosus Hall and Whitfield, Pal. Ohio, II, 1875, p. 139, pi. 7, figs. 
10, 11. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 
1889, p. 162 Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 239, pi. 
67, figs. 10,14-19.

Loc. Green field, Ohio; Louisville, Kentucky; Wisconsin (Whitfield).

Pentamerus pesovis Whitfield. Waterlime (Sil.). 
Pentamerus pesovis Whitfield, Annals N. Y. Acad. Sci., II, 1882, p. 195; Ibidem,

V, 1891, p. 513, pi. 5, figs. 11-22; Geol. Ohio, VII, 1895, p. 414, pi. 1, figs.
18-22. 

Loc. Greenfield, Ohio; Louisville, Kentucky; Wisconsin (Whitfield).

Pentamerus pseudogaleatus Hall=Gypidula pseudogaleata. 
Pentamerus reversus Billings=Parastrophia reversa. 
Pentamerus salinensis Swallow=Conchidium saliense. 
Pentamerus subglobosus Meek and Worthen=Gypidula subglobosa. 
Pentamerus trisinuatus McChesney=Meristina trisinnata. 
Pentamerus uniplicatus Nettelroth=Gypidula uniplicata. 
Pentamerus ventricosus Hall=Clorinda ventricosa. 

Bull. 87  20
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Peutamerus verneuili Hall=Anastrophia verneuili.

PHOLIDOPS Hall. Genotype Orbicula squamiformis Hall.
Pholidops Hall, Pal. New York, III, 1859, p. 489; Thirteenth Rep., N. Y..State 

Cab. Nat. Hist., 1860, p. 92; Fifteenth Rep. Ibidem, 1862, p. 195; Pal. New 
York, IV, 1867, pp. 31, 413. Ball, Bull. Mus. Cornp., Zool., Ill, 1871, p. 27.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 155. Winchell and 
Schuchert, Minnesota Gebl. Survey, III, 1893, p. 376. Hall and Clarke, 
Eleventh Rep. N. Y. State Geologist, 1894, p. 262.

Craniops Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 84. (Ehlert, 
Fischer's Manuel de Conchyliologie, 1887, p. 1272.

Pholidops arenaria Hall. Oriskaiiy (Dev.). 
Pholidops arenaria Hall, Pal. New York, IV, 1867, p. 413, pi. 3, fig. 10. Hall

and Clarke, Ibidem, VIII, Pt. I, 1892, pi. 41, fig. 24, 
LOG. Albany County and Hudson, New York.

Pholidops areolata Hall. Schoharie (Dev.).
Pholidops areolata Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 31;  

Pal. New York, IV, 1867, p. 31, pi. 3, figs. 4, 5. Hall and Clarke, Pal. New 
York, VIII, Pt. I, 1892, pi. 41, figs. 25, 26.

LOG. Clarksville and Knox, New York.

Pholidops bellula Walcott. Lower Devonian.
Pholidops bellula Walcott, Mon. U. S. Geol Survey, VIII, 1884, p. 113, pi. 2,

fig. 6. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 157. 
Loc. Eureka district, Nevada.

Pholidops calceola Hall and Clarke. Corniferous (Dev.). 
Pholidops calceola Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 157,

182, pi. 41, fig. 30. 
LOG. Falls of Ohio.

Pholidops cincinnatiensis Hall. Lorraine (Ord.).
Pholidops cincinnatiensis Hall, Twenty-fourth Rep; N. Y. State Cab. Nat. Hist., 

1872, pi. 7, fig. 10; Pal. Ohio, I, 1873, p. 130, pi. 5, fig. 2. Miller, Cincin 
nati Quart. Jour. Science, II, 1875, p. 14; Jour. Cincinnati Soc. Nat. Hist., 
1,1878, p. 107. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 157, 
pl. 41, fig. 18.

LOG. Cincinnati, etc., Ohio.

Pholidops greenei Miller and Gurley. Hamilton (Dev.).
Pholidops greenei Miller and Gurley, Bull. Illinois State Mus. Nat. Hist., 12,

1897, p. 48, pl. 3, figs. 16-21. 
LOG. Falls of Ohio.

Pholidops hamiltonise Hall. Hamilton (Dev.).
Pholidops hamiltonia; Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, 

p. 92; Pal. New York, IV, 1867, p. 32, pl. 3, figs. 6-9. Hall and Clarke, Pal. 
New York, VIII, Pt. I, 1892, p. 157, pl. 41, figs. 31-34 (37?).

LOG. Darien, Moscow, Canandaigua Lake, etc., New York.

Pholidops lainellosa Hall=Pholidops oblata.

Pholidops lepis Hall and Clarke. Corniferous (Dev.). 
Pholidops lepis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 157. 
Loc. Not given. 
01)8. A nomina nudum.

Pholidops linguloides Hall=Pholidops oblata.



SCHUCHERT.] INDEX AND BIBLIOGRAPHY. 307

Pholidops oblata Hall. Hamilton (Dev.).
Pholidops oblata Hall, Pal. New York, IV, 1867, p. 414, pi. 3, fig. 10.
Pholidops (?) Hnguloides Hall, Ibidem, 1867, p. 414.
Pholidops lainellosa Hall, Ibidem, 1867, pi. 3, fig. 11.
Pholidops linguloides and oblata Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, p. 157, pi. 41, figs. 35, 36. 
LOG. Aurora and Cauandaigua Lake, New York.

Pholidops ovalis Hall. Niagara (Sil.).
Pholidops ovalis Hall, Trims. Albany Institute, IV, 1863, p. 209; Pal. New 

York, IV, 1867, pi. 3, figs. 1, 2; Twenty-eighth Rep. N. Y. State Mns. Nat. 
Hist., 1879, p. 149, pi. 21, figs. 1,2; Eleventh Rep. State Geol. Indiana, 1882, 
p. 284, pi. 21, figs. 1, 2. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 
p. 157, pi. 41, fig. 20.

Loc. Waldron, Indiana: Arisaig, Nova Scotia (Ami).
Obs. This species and P. squamiformis are probably identical with P. implicata 

Sowerby.

Pholidops ovata Hall. Lower Helderberg (Dev.). 
Pholidops ovatus Hall, Pal. New York, III, 1859, p. 490, pi. 103B, fig. 7.
Pholidops ovata Hall aud Clarke, Pal. New York, VIII, Pt. I, 1892, p. 157, pi. 41,  

figs. 22, 23. 
LOG. Albany County, New York; ? Square Lake, Maine.

Pholidops patina Hall and Clarke. Corniferous (Dev.). 
Pholidops patina Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 182, pi. 41,

figs. 27-29. 
Loc. De Ceuville, Ontario.

? Pholidops quadrangularis Walcott. Lower Devonian. 
Pholidops quadrangularis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 114,

pi. 2, fig. 7.
Loc. Lone Mountain, Nevada. ' 'J 
Obs. Apparently a plate of a crinoid.

Pholidops squamiformis Hall. Niagara (Sil.). 
Orbicula ? squamiformis Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 108, fig.

1; Pal. New York, II, 1852, p. 250, pi. 53, fig. 4,
Craniops squamiformis°Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 84. 
Pholidops squamiformis Hall, Pal. New York, III, 1859, p. 490, pi. 103B, fig. 6. 

Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 156, pi. 41, fig. 21. 
Loc. Lockport, Rochester, etc., New York. 
Obs. See Pholidops ovalis Hall.

Pholidops subtmncata Hall. Lorraine (Ord.).
Orbicula ? subtruncata Hall, Pal. New York, I, 1847, p. 290, pi. 79, fig. 7.
Pholidops subtrnncata Hall, Descrip. n. sp. of Crinoidea and other Fossils, 1866, 

p. 14; Twenty-fourth Rep. N. Y. State Cab. Nat. Hist., 1872, p. 221, pi. 7, 
fig. 9. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 41, fig. 19.

Loc. Lorraine and Turin, New York. In the Trenton at Ottawa, Canada (Ami).

Pholidops terminalis Hall. Oriskany (Dev.). 
Pholidops .terminalis Hall, Pal. New York, III, 1859, p. 490, pi. 103B, fig. 8. 

Hall and Clarke, Ibidem, VIII, Pt. I, 1892, p. 157. 
Loc. Cumberland, Maryland.

Pholidops trentonensis Hall. Trenton (Ord.).
Pholidops trentonensis Hall, Descrip. n. sp. of Crinoidea aud other Fossils, 1866, 

p. 14; Twenty-fourth Rep. N. Y. State Cab. Nat. Hist., 1872, p. 221, pi. 7, 
fig. 8. Hall aud Clarke, Pal. New York, VIII, Pt. I, 1892, p. 157, pi. 41, 
fig. 17.

Loc. Middleville, New York.
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Pholidops trentonensis minor Winchell and Schucliert. Trenton (Ord.).
Pholidops trentonensis var. minor Winchell and Schuchert, Minnesota Geol. Sur 

vey, III, 1893, p. 376, pi. 29, fig. 40. 
Loc. St. Paul and Cannon Falls, Minnesota.

PHOLIDOSTROPHIA Hall and Clarke. Genotype Strophodonta nacrea
Hall=Chonetes (?) iowensis Owen.

Pholidostrophia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 287;  
Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 281.

Pholidostrophia iowaensis (Owen). Corniferous and Hamilton (Dev.). 
Chonetes (?) iowensis Owen, Geol. Survey Wisconsin, Iowa, Minnesota, 1852, p.

584, pi. 3A, fig. 7. [See specimens in U. S. Nat. Mus., Cat. Invert. Foss.,
17942.] 

Chonetes sp. undet. Owen, Ibidem, 1852, pi. 3A, fig. 17. [See specimens in U. S.
Nat. Mus., Cat. Invert. Foss., 17916.] 

Strophomena (Strophodonta) nacrea Hall, Tenth Rep. N. Y. State Cab. Nat. Hist.,
1857, p. 144. 

Strophomena lepida Hall, Geol. Iowa, I, 1858, p. 493, pi. 3, fig. 3. Billings,
Canadian Jour. Sci. Arts, VI, 1861, p. 344. 

Strophodonta nacrea Hall, Pal. New York, IV, 1867, p. 104, pi. 18, fig. 1; Second
Ann. Rep. N. Y. State Geol., 1883, pi. 46, figs. 20-24. Nettelroth, Kentucky
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 146. 

Stropheodonta (Pholidostrophia) nacrea Hall and Clarke, Pal. New York, VIII,
Pt. I, 1892, p. 287, pi. 15, figs. 20-24; Pt. II, 1895, pi. 84, tig. 11. 

Loc. Iowa City, Iowa; western New York; Columbus, Ohio; Falls of Ohio; Rock
Island, Illinois; Alpeua, Michigan; Ontario, Canada. 

01>8. Owen's type specimens preserved in the United States Natioual Museum
prove to be identical with Strophomena lepida, which Hall in 1867 said is a
synonym for Stropheodonta uacrea.

Plsesiomys Hall and Clarke=Dinorthis.

PLATYSTROPHIA King. Genotype Terebratulites biforata Schlotheim.
Platystrophia King, Mon. Permian Fossils of England, Pal. Soc., 1850, p. 116.  

Hall, Geol. Soc. America, 1,1889, pp. 19,20. Hall and Clarke, Pal. New York, 
VIII, Pt. I, 1892, p. 200. Winchell and Schuchert, Minnesota Geol. Survey,
III, 1893, p. 454. Hall and Clarke, Eleventh Ann. Rep. N, Y. State Geologist,
1894, p. 268.

06s. It is doubtful whether all the various forms of Platystrophia can be regarded 
as species. This genus is nearly always abundantly represented by one or 
more forms throughout the American Ordovician and Silurian systems. 
When individuals of the same region or of widely separated localities are 
compared with each other it is apparent that the specific characters are 
very inconstant. Individuals of a stratum, however, are fairly constant in 
form, size, and plications, and it is this limited constancy that has served in 
many of the following species.

Platystrophia acuminata James. Lorraine (Ord.).
Orthis (Platystrophia) acuminata James, The Palaeontologist, 1J 1878, p. 7. 
Loc. Cincinnati, Ohio.

Platystrophia acutilirata (Conrad). Lorraine (Ord.).
Delthyris acutilirata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p.

260, pi. 14, fig. 15.
Orthis (Platystrophia) acutilirata Meek, Pal. Ohio, I, 1873, p. 119, pi. 10, fig. 5, 
Orthis acutilirata Miller, Cincinnati Qifart. Jour. Sci., II, 1875, p. 28,
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Platystrophia acutilirata (Conrad) Continued.
Orthis biforata var. acutilirata White, Second Aim. Rep. Indiana Bureau of 

Statistics and Geol., 1880, p. 487, pi. 2, figs. 5-9; Tenth Rep. State Geol. 
Indiana, 1881, p. 119, pi. 2, tigs. 5-9.

Platystrophia acutilirata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 223.
LOG. Richmond, Indiana; Oxford, Ohio; Louisiana, Missouri (Keyes).

Platystrophia biforata (Sclilotheim). Chazy-Niagara (Ord. and Sil.). 
Terebratulites biforatus Schlotheim, Petrefactenkunde, 1820, p. 265. 
Spirifer sheppardi Castelnau, Essai Syst. Sil. I'Auidriquo Septentrionale, 1843,

p. 42, pl."l4, fig. 15.
Delthyris brachynota Hall, Geol. New York; Rep. Fourth Dist., 1843, p. 70, fig. 6. 
Orthis and Delthyris Owen, Geol. Expl. Iowa, Wisconsin, Illinois, 1844, pi. 15,

figs. 3, 7. 
Delthyris lynx Hall (partira; non Eichwald), Pal. New York, I, 1847, p. 133, pi.

32D, fig. 1.
Spirifer biforata var. lynx Hall, Ibidem, II, 1852, p. 65, pi. 22, fig. 1. 
Orthis biforatns Billings, Canadian Nat. Geol., 1,1856, p. 206, figs. 6-10.  Nichol-

8011 and Hindo, Canadian Jonr., XIV, 1874, p. 158. White, Rep. U. S. Geogr.
Geol. Survey west 100th Meridian, IV, 1874, p. 74, pi. 4, fig. 9. Nettelroth, 
Kentucky Fossil Shells, Mem". Kentucky Geol. Survey, 1889, p. 35, pi. 29, 
figs. 18-29. Foevste, Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 312.

Orthis lynx Billings, Geol. Canada, 1863, p. 167, fig. 149. Miller (partim), Cin 
cinnati Quart. Jonr. Sci., II, -1875, p. 25.

Platystrophia regnlaris Shaler, Bull. Mus. Comp. Zool., 4,1865, p. 67.
Orthis (Platystrophia) biforata Meek, Pal. Ohio, I, 1873, p. 112. Foerste, Geol. 

Ohio, VII, 1895, p. 579, pi. 25, figs. 7, 8.
Orthis (Platystrophia) biforata var. lynx Hall, Second Ann. Rep. N. Y. State 

Geologist, 1883, pi. 35, figs. 11-14 (uon figs. 9, 10, 15 of pi. 35 and fig. 30, pi. 
34=P. biforata lynx).

Orthis biforata var. lynx forma reversata and daytonensis Foerste, Bull. Denison 
Univ., I, 1885, pp. 81, 82, pi. 13, figs. 7, 8.

Platystrophia lynx Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 202, 
223, pi. 5B, fig. 10. Keyes, Geol. Survey Missouri, V, 1895, p. 64, pi. 39, fig. 5.

Platystrophia biforata Winchell and Schuchert, Minnesota Geol. Survey, III, 
1893, p. 455, pi. 33, figs. 51-54.  Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, 

-p. 177.
LOG. Throughout the horizons mentioned above in North America; also in 

England, Scotland, Ireland, Gotland, Scandinavia, Oeland, and Russia.

Platystrophia crassa James. Lorraine (Ord.).
Orthis (Platystrophia) dentata?? Meek (non Pander), Pal. Ohio, I, 1873, p. 117, 

pi. 10, fig. 3.
Orthis (Platystrophia) crassa James, Cincinnati Qnart. Jour. Sci., I, 1874, p. 20.
Orthis dentata, Millerj Ibidem, II, 1875, p. 27.
Orthis centrosa Miller, North American Geol. Pal., 1889, p. 356.
Platystrophia crassa Hall and Clarke, Pal. New York, A1I.I, Pt. I,, 1892, p. 223.
Platystrophia biforata var. crassa Winchell and Schuchert, Geol. Survey Min 

nesota, III, 1893, p. 458, pi. 33, figs. 55, 56. Whiteaves, Pal. FOBS., Ill, Pt. 
Ill, 1897, p. 178.

LOG. Cincinnati, Ohio; Spring Valley, Minnesota; Lake Winnipeg, Manitoba.

Platystrophia laticosta Meek. Lorraine (Ord.). 
Orthis (Platystrophia) laticosta (James) Meek, Pal. Ohio, I, 1873, p. 116, pi. 10,

fig. 4, 
Orthis (Platystrophia) cypha James, Cincinnati Quart. Jour. Sci., I, 1874, p. 20.
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Platystrophia laticosta Meek Continued.
Orthia laticosta Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 27. 
Platystropllia biforata var. laticosta Hall and Clarke, Pal. New York, VIII, Pt.

I, 1892, p. 223, pi. 513, figs. 5-9 
LOG. Cincinnati, etc., Ohio.

Platystrophia lynx (Eichwald). Lorraine (Ord.).
Terebratula lynx Eichwald, Skizze von Podolis, 1830, p. 202.
Delthyris lynx (partiin) Hall, Pal. New York, I, 1847, p. 133, pi. 32D, ug. 1. 

Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 820, tig. 616. 
Orthis (Platystrophia) biforata var. lynx Meek, Pal. Ohio, 1,1873, p. 114, pi. 10,

fig. 1. Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 35, figs. 9, 10, 15. 
Orthis lynx (partim) Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 25. 
Orthis biforata Nicholson, Pal. Province Ontario, 1875, p. 16, fig. 5. 
Orthis (Platystrophia) lynx Hall, Second Aim. Rep. N. Y. State Geol., 1883, pi.

34, fig. 30. 
Platystrophia biforata var. lynx Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, pp. 202, 223, pi. 5B, figs. 1-4. 
Loc. Cincinnati, Ohio, and elsewhere in the Ohio Valley.

Platystrophia regularis Shaler=Platystrophia biforata. 
PLECTAMBONITES Pander. Genotype P. planissima Pander.

Plectambonites Pander, Beitrage zur Geognosie des Russ. Reiches,.1830, p. 90, pi. 
3, figs. 8, 16; pi. 28, fig. 19. Hall and Clarke, Pal. New York, VIII, Pt. I,
1892. pp. 236, 295. Wiuchell and Schuchert, Minnesota Geol. Survey, III,
1893. p. 413. Hall and Clarke, Eleventh Ann. Rep. N. Y. State Geologist,
1894. p. 290.

Plectambonites area Shaler=Plectambonites transversalis. 
Plectambonites gibbosus Winchell and Schuchert. Trenton (Ord.).

Plectambouites gibbosa W. and S., American Geol., IX, 1892, p. 288; Minnesota 
Geol. Survey, III, 1893, p. 416, pi. 32, figs. 13-17.

Loc. Mantorville, Old Concord, and near Cannon Falls, Minnesota.

Plectambonites glaber Shaler. . Auticosti (Sil.).
Plectambonites glaber Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 64.
Leptama glabra Foerste, Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 294.
Loc. Anticosti. 

Plectambonites plicatellus (Ulrich). Utica (Ord.).
Lepttena plicatella Ulrich, Jour. Cincinnati Soc. Nat. Hist., I, 1879, p. 15, pi. 7, 

fig. 12.
Plectambonites plicatella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 'pi. 

15A, figs. 34, 35.
Loc. Cincinnati, Ohio; Covington, Kentucky.

Plectambonites productus Hall and Clarke. Niagara (Sil.). 
Plectambonites producta Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p.

360, pi. 84, figs. 23-25. 
Loc. Yellow Springs. Ohio.

Plectambonites sericeus (Sowerby). Trenton to Clinton (Ord.-Sil.).
Leptsena sericea J. de C. Sowerby, Murchison's Silurian System, 1839, pi. 19, figs. 

1, 2. Hall, Pal. New York, 1,1847, pp. 110, 287, pi. 31B, fig. 2; pi. 79, fig. 3 ;  
Ibidem, II, 1852, p. 59, pi. 21, fig. 1. Billings, Canadian Nat. Geol., I, 1856, 
p. 41, fig. 2. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 818, fig. 599. Bill 
ings, Geol. Canada, 1863, p. 163, fig. 139. Meek, Pal. Ohio, 1,1873, p. 70, pi. 5, 
fig. 3. Miller, Cincinnati Quart. Jonr. Sci., II, 1875, p. 57. Kayser, Palte- 
ontographica, Suppl., Ill, 1876, p. 21, pi. 3, fig. 19. Hall, Second Ann. Rep.
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Plectambonites sericeus (Sowerby) Continued.
N. Y. State Geol., 1883, pi. 46, figs. 25-29.  Foerste, Proc. Boston Soc. Nat.
Hist., XXIV, 1890, p. 293. Keyes, Geol. Survey Missouri, V, 1895, p. 75, pi.
39, fig. 9. 

Leptasna sericea 1? White, Wheeler's Expl., Survey west of the 100th Merid., IV,
1875, p. 70, pi. 4, iig. 7. 

Strophomena sericea Conrad, Third Ann. Kep. Gool. Survey N. Y., 1840, p. 201. 
Emraons, Geol. N. Y.; Rep. Second Dist., 1842, p. 394.

Strophomena semiovalis Vauuxem, Geol. N. Y.; Rep. Third Dist., 1842, p. 47. 
Leptteua aspera James, Cincinnati Quart. Jour. Sci., I, 1874, .p. 151. 
Plectambonites sericea, Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 15,

figs. 25-29. Winchell and Schnchert, Minnesota Geol. Survey, III, 1893, p.
414, pi. 32, figs. 10-12. Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 174. 

Lept;ena minnesotensis Sardeson, Minnesota Acad. Nat. Sci., Ill, 1892, p. 329, pi.
4, figs. 24, 25.

Leptiena precosis Sardeson, Ibidem, 1892, p. 329, pi. 4, figs. 26-28. 
Leptiena recedeus Sardeson, Ibidem, 1892, p. 330, pi. 4, figs. 29-32. 
Leptama saxea Sardeson, Ibidem, 1892, p. 330, pi. 4, figs. 33-35. 
Loc. England; New York; Ohio; Indiana; Kentucky; Missouri; Wisconsin;

Minnesota; Manitoba; Talacastra, Argentine Republic.

Plectambonites tenera Shaler=Plectambonites transversalis. 
Plectambonites transversalis (Wahlenberg). Clinton-Niagara (Sil.).

Anomites transversalis Wahlenberg, Act. Soc. Upsaliensis, III, 1821, p. 64. 
Strophomena elegantula Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 72, fig. 1. 
 Strophomena transversalis Hall, Ibidem, 1843, p. 105, fig. 4. 
Leptiena transversalis Hall, Pal. New York, II, 1852, p. 256, pi. 53, fig. 5. Bill 

ings, Canadian Nat. Geol., 1,1856, p. 138, pi. 2, figs. 14, 15. Hall, Second 
-Ann. Rep. N. Y. State Geol., 1883, pi. 46, figs. 34-36.

Plectambonites area and tenera Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 64. 
Lept;ena transversalis var. elegantula Foerste, Proc. Boston Soc. Nat. Hist.,

XXIV, 1890, p. 294, pi. 6, fig. 6.
Plectambonitcs transversalis Hall and Clarke, Pal. Now York, VIII, Pt. I, 1892, 

p. 298, pi. 15, figs. 34-36. Foerste, Geol. Ohio, VII, 1895, p. 566, pi. 25, fig. 5; 
pi. 30, fig. 13; pi. 31, fig. 6.

Loc. Europe; New York; Osgood, Indiana; Wisconsin; Dundas and Hamilton, 
"Ontario; Anticosti; Lake Temiscouata, New Brunswick.

Plectambonites transversalis alabamaensis (Foerste). Clinton (Sil.). 
Leptama trausversalis var. alabarnensis Foerste, Proc. Boston Soc. Nat. Hist.,

XXIV, 1890, p. 296, pi. 5, iig. 9. 
Loc. Collinsvillo, Alabama.

Plectambonites transversalis prolongatus (Foerste). Clinton (Sil.).
Lepticua prolougata Foerste, Bull. Denison Univ., I, 1885, p. 79, pi. 13, fig. 5. 
Leptjuna trausversalis var. prolongata Foerste, Proc. Boston Soc. Nat. Hist.,

XXIV, 1890, p. 297, pi. 5, fig. 13. 
Loc. Dayton, Ohio; Wildwood Station, Georgia.

PLECTORTHIS Hall and Clarke. Genotype Orthis plicatella Hall.
Orthis (group of O. plicatella) Hall, Bull. Geol. Soc. America, 1,1889, p. 20.
Plectorthis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 194, 221.  

Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 435. Hall 
and Clarke, Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 266.

Plectorthis sequivalvis (Hall). Lorraine (Ord.). 
Orthis asquivalvis Hall (non Davidson, 1847), Pal. New York, I, 1847, p. 120, pi. 

32, fig. 6.
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Plectorthis sequivalvis (Hall) Continued.
Plectorthis sequivalvis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 194,

221. 
Loo, Cincinnati, Ohio; Wisconsin (Whitfielcl).

Plectorthis (?) aurelia (Billings). : Oriskany (Dev.).
Orthis aurelia Billings, Pal. Fossils, II, 1874, p. 34, pi. 3, tig. 3.
Plectorthis ? aurelia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 221.
LOG. Indian Cove, Gaspe".

Plectorthis dichotoma Hall. Lorraine (Ord.).
Orthis dichotoma Hall, Pal. New York, I, 1847, p. 125, ph 32, fig. 13. Miller,

American Pal. Fossils, 1877, p. 117. 
Orthis fissicosta Meek (uon Hall), Pal. Ohio, I, 1873, p. 106, pi. 8, fig. 6. Miller,

Cincinnati Quart. Jour. Sci., II, 1875, p. 30. 
Orthis neglecta James, The Palaeontologist) 4,1879, p. 26. 
Plectorthis dichotoma Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 221,

.pi. 5, fig. 21. 
LOG. Cincinnati, Ohio. '

Plectorthis ella Hall. Lorraine (Ord.).
Orthis ella Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1861, p. 121.
Orthis ? ella Hall, Fifteenth Rep. Ibidem, 1862, pi. 2, tigs. 6-8; Twenty-fourth 

Rep. Ibidem, 1872, pi. 7, fig. 21. Meek, Pal. Ohio, I, 1873, p. 105, pi. 8, fig. 
9. Hall and Whitfield, Ibidem, II, .1875, p. 76, pi. 1, fig. 20. Miller, Cin 
cinnati Quart. Jour. Sci., II, 1875, p. 32;

Plectorthis ? ella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 221, pi. 5, 
figs. 22, 23.

LOG. Cincinnati, Ohio.

Plectorthis fissicosta Hall. Lorraine (Ord.). 
Orthis fissicosta'Hall, Pal. New York, I, 1847, p. 121, pi. 32, fig. 7. 
Plectorthis fissicosta Hall and Clarke, Pa2. New York, VIII, Pt. I, 1892, pp.

194, 221. 
LOG. Cincinnati, Ohio.

Plectorthis jamesi Hall. Lorraine (Ord.). 
Orthis jamesi Hall, Fourteenth Rep. N. Y. State Cab. Nat. Hist., 1861, p. 89. 

Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 33. Hall and Whitfield,
Pal. Ohio, II, 1875, p. 77, pi. 1, figs. 21, 22.

Plectorthis jamesi Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 194,221. 
LOG. Cincinnati, Ohio.

Plectorthis kankakiensis (McChesney). Lorraine (Ord.). 
Orthis kankakensis McChesney, New Pal. Fossils, 1861, p. 77; Traus. Chicago

Acad. Sci., 1,1868, p. 29, pi. 9, fig. 3. 
Plectorthis kankakensis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 221,

pi. 5, figs. 24, 25. 
LOG. Wilmington, Illinois; Wisconsin (Whitfield).

Plectorthis plicatella Hall. Trenton-Lorraine (Ord.).
Orthis plicatella Hall, Pal. New York, I, 1847, p. 122, pi. 32, iig. 9. Meek, Pal. 

Ohio, I, 1873, p. 108, pi. 8, tig. 7. Miller, Cincinnati Quart. Jour. Sci., II, 
1875, p. 30.

?0rthis plicatella Billings, Geol. Canada, 1863, p. 165, fig. 145.
Plectorthis plicatella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 221, 

pi. 5, figs. 18-20.
Orthis (Plectorthis) plicatella Winchell and Schuchert, Minnesota Geol. Sur 

vey, III, 1893, p. 436, pi. 33, figs. 5-7.
LOG. Cincinnati, Ohio; Middleville and Watertowu, New York; Burgin, Ken 

tucky; Cannon Falls, Keuyou, etc., Minnesota; Wisconsin.
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Plectorthis sectistriata (B. O. Ulrich). Lorraine (Orel.). 
Ortkis (?) sectostriata Ulrich, Jour. Cincinnati Soc. Nat. Hist., II, 1879, p. 15, pi.

7, fig. 11.
Plectorthis? sectostriata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 221. 
LOG. Cincinnati, Ohio.

Plectorthis triplicatella (Meek). ^ Lorraine (Orel.).
Orthis triplicatella Meek, American Jour. Sci., IV, 1872, p. 281; Pal. Ohio, 1,

,1873, p. 109, pi. 8, fig. 8. Miller, .Cincinnati Quart. Jour. Sci.,11, 1875, p 31.
Plectorthis triplicatella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

194, 221. 
Loc. Cincinnati, Ohio.

Plectorthis whitfieldi (1ST. H. Wiucliell). Lorraine (Ord.).
Orthis whitlieldi N. H. Wiuchell, Ninth Ann. Rep. Geol. and Nat. Hist., Survey 

of Minnesota, 1881, p. 115.
Orthis pectinella Whitfield (partim, nou Ennnons 11011 Hall), Geol. Wisconsin, 

IV, 1882, p. 259, pi. 12, tig. 8. .
Plectorthis whitfieldi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 221. 

pi. 5, fig. 26.
Orthis (Plectorthis) wbitfieldi Winchell ami Sclmchert, Minnesota Geol. Sur 

vey, III, 1893, p. 437, pi. 33, figs. 8-13.
Loc. Spring Valley and Granger, Minnesota; Delaiiold, Wisconsin; Lattuers. 

Iowa; Savanna, Illinois.

PLETHORHYNCHA Hall and C. Genotype Rhyuchonella speciosa Hall,
Plethorhyncha Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 191;- 

Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 827.
01)8. Proposed as a subgenus of Camarotcuchia. It, however, does not seem 

to he worthy even of that rank. The species referred to Plethorhyncha are 
Camarotojchia barrandei Hall, C. pleiopleura (Conrad), and C. speciosa Hall,

Plicatula striatocostata Cox=Meekella striaticostata.
POLYTffiCHIA Hall and Clarke. Genotype Hemipronites apicalis Whitfi

Polytccchia Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 239, figs. 11,12;- 
Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 275.

Polytoechia apicalis (Wliitfield). Calciferous (Orel.), 
Heniiprouites apicalis Whitfield, Bull. American Mus. Nat. Hist., II, 1886, p. 300,

pi. 24, tigs. 1-5. 
Polytojchia apicalis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 239, fig.

11, 12, pi. 7A, figs. 26-30. 
Loc. Fort Cassin, Vermont.

PORAMBONITES Pander. Genotype Porambonites intermedia Pander.
Porainbouites Pander, Beitrage zur Geognosie des Russ. Reichcs, 1830, p. 95, pi. 3,

fig. 9. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 225. 
01)8. Not represented in America.

Porambonites obscurus Hall and Whitfield=Parastropkia obscurus. 
Porambonites ottawaensis Billings=Ehyucliotrema ottawaensis.
PROBOSCIDELLA OBhlert. Genotype Productus proboscidens de Vern. 

Proboscidella CEhlert, Fischer's Manuel de Conchyliologie, 1887, p. 1277. Hall 
and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 333.

Proboscidella (?) clava (Norwood and Pratten). Upper Carboniferous. 
Prodnctus clavus Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III,

1854, p. 10, pi. 1, fig. 4.
Prohoscidella clava Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 334. 
Loc. Graysville, Illinois.
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PRODUCTELLA Hall. Genotype Productus subaculeatus Murchison. 
Productella Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 245; Pal. 

New York, IV, 1867, p. 153. Nettelroth, Kentucky Fossil Shells, Mem. Ken 
tucky Geol. Survey, 1889, p. 69. Hall and Clarke, Pal. New York, VIII, 
Pt. I, 1892, p. 328; Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 298.

Productella arctirostrata Hall. Chemung (Dev.). 
Productus arctirostrata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 177. 
Productella arctirostrata Pal. New York, IV, 1867, p. 182, pi. 26, figs. 16-23; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, fig. 36. Hall and Clarke,
Pal. New York, VIII, Pt. I, 1892, pi. 17, fig. 36. 

LOG. Jasper and Cadiz, New York.
Productella arcuata Hall. Kinderhook (L. Garb.).

Productus arcuatus Hall, Geol. Survey of Iowa, I, Pt. II, 1858, p. 518, pi. 7, fig.
4. Herrick, Bull. Denison Univ., Ill, 1888, p. 31, pi. 3, fig. 18. Keyes, Geol.
Survey Missouri, V, 1895, p. 40. 

Productella arcuata Hall, Second Aun. Rep. N. Y. State Geol., 1883, pi. 48, figs.
31, 32.  

LOG. Burlington, Iowa; Granville, Newark, etc., Ohio; Hannibal, Missouri. 
06s. See P. cooperensis.

Productella bialveata Hall. Chemung (Dev.).
Productella bialveata Hall, Pal. New York, IV, 1867, p. 183, pi. 26, figs. 24-28. 
Loo. Meadville, Pennsylvania.

Productella boydi Hall. Chenmng (Dev.). 
Productus boydi Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 179,

figs. 1-3. 
Productella boydi Hall, Pal. New York, IV, 1867, p. 169, pi. 24, figs. 10-16; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, fig. 24. Hall and Clarke,
Pal. New York, VIII, Pt. I, 1892, pi. 17, fig. 24. 

LOG. Phillipsburg, Elmira, etc., New York.

Productella concentrica (Hall). Kinderhook (L. Garb.).
Productus concentricus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, 

p. 180; Geol. Survey Iowa, I, Pt. II, 1858, p. 517, pi. 7, fig. 3. A. Winchell, 
Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 411; Ibidem, 1865, p. 114;  
Proc. American Philosophical Soc., XII, 1870, p. 249. Herrick, Bull. Deni 
son Univ., Ill, 1888, p. 33, pi. 6, fig. 16.

LOG. Burlington, Iowa; Port aux Barques, Michigan; -Rockford, Indiana; Scio- 
toville, etc., Ohio.

05s. Compare with Productella shumardana. 0

Productella costatula Hall. Ghemung (Dev.).
Productella costatula Hall, Pal. New York, IV, 1867, p. 180, pi. 26, figs. 9, 15;  

Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, figs. 18-20, 35. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, figs. 18-20, 35.

LOG. Randolph Conewango, New Albion, etc., New York.

Productella costatula strigata Hall. Chemung (Dev.).
Productella costatula var. strigata Hall, Pal. New York, IV, 1867, p. 181. 
LOG. Near Cadiz, New York.

Productella dumosa Hall. Hamilton (Dev.). 
Productus dumosus Hall, Fourteenth Rep. N. Y. State Cab. Nat. Hist., 1861, p. 99. 
Productella dumosa Hall, Pal. New York, IV, 1867, p. 162, pi. 23, figs. 38-40; 

Second Ann. Rep; N. Y. State Geol., 1883, pi. 48, fig. 21. Hall and Clarke,
Pal. New York, VIII, Pt. I, 1892, pi. 17, fig. 21. 

LOG. Delphi, Bellona, Moscow, Hamilton, etc., New York.
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Productella (?) eriensis Nicholson. Corniferous (Dev.). 
Productella eriensis Nicholson, Geol. Magazine London, n. ser., I, 1874, p. 118; 

Pal. Prov. Ontario, 1874, p. 77, fig. 26. 
Loc. Port Colborne and Hagersville, Ontario. 
01>8. See Anoplia nucleata Hall.

Productella exanthemata Hall. Comiferous and Hamilton (Dev.). 
Productus exanthematus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,

p. 174. 
Productella exanthemata Hall, Pal. New York, IV, 1867, p. 163, pi. 23, figs. 45,

46; Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, fig. 17. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, fig. 17. 

Productus exanthematus ?? Meek and Wortheu, Geol. Survey Illinois, III, 1868,
p. 412, pi. 10, fig. 3. 

Loc. Tinkers Palls and Seneca Lake, New York; Jackson and Union counties,
Illinois.

Productella hallana Walcott. Upper Devonian.
Prodnctus diashnilis Hall (non de Koninck, 1846), Geol. Survey Iowa, I, Pt. II, 

1858, p. 497, pi. 3, fig. 7. Meek, Trans. Chicago Acad. Sci., I, 1868, p. 91, 
pi. 13, fig. 3.

Productus ? Meek, Ibidem, 1868, p. 91, pi. 13, fig. 4.
Productns (Productella) hallanns Walcott, Mou. U. S. Geol. Survey, VIII, 1884, 

 p. 130, pi. 13, fig. 17.
Productus hallanus Tschernyschew, M6moires du Comit6 Ge"ologique de St. 

Pe"tersbourg, III, 1887, p. 114, pi. 14, fig. 27. von Toll, Wissensch. Resultate 
d. Nensibirischen Exped., 1885 u. 1886,1889, p. 25, pi. 2, fig. 19. '

Productus hallianus Williams, Bull. Geol. Soc. America, I, 1890, pi. 12, figs. 8, 9.
Productella dissimilia Whiteaves, Cont. Canadian Pal., I, 1891, p. 216.
Productella hallana Hall and Clarke, Pal. New York, VIII, Pt. I, .1892, pi. 17A, 

figs. 11,12.
Loc. Rockford, Iowa; High Point, New York; Eureka district, Nevada; Atha 

basca River, Canada; Urals of Russia.

Productella hirsuta Hall. Ckeinung (Dev.).
Strophomena membranacea Vanuxein (uon Productus iuembranaceus von Buch),

Geol. N. Y.; Rep. Third Dist., 1842, p. 179, figs. 4, 5. 
Productus hirsutus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 175,

figs. 1-3.
Productella hirsuta Hall, Pal. New York, IV, 1867, p. 166, pi. 24, figs. 17-29;- 

Second Ann. Rep. N. Y. 'State Geol., 1883, pi. 48, figs. 28, 39.-Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, figs. 28,39,45.

Loc. Phillipsburg and Rockville, New York; Covington, Pennsylvania.

Productella hirsuta rectispina Hall. Chenmng (Dev.).
Productella hirsuta var. rectispiua Hall, Pal. New York, IV, 1867, p. 168, pi. 24, 

figs. 30-37; Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, fig. 37. Hall 
and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, fig. 37.

Loc. Meadville, Pennsylvania.

Productella hirsutiformis (Walcott). Upper Devonian. 
Productns hirsutifornie Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 133, pi.

2, fig. 10. 
Loc. Eureka and White Pine districts, Nevada.

Productella hystricula Hall=Strophalosia hystricula.
Productella lachrymosa (Conrad). Clienmng (Dev.).

Strophomeua lachrymosa Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 
1842, p. 256, pi. 14, fig. 9.
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Productella lachrymosa (Conrad) Continued.
Productus lacbrymosus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 177. 
Productella lachrymosa Hall, Pal. New York, IV, 1867, p. 172, pi. 25, figs. 23-28. 
LOG. Factoryville, Bath, Ellington, etc., New York.

Productella lachrymosa lima (Conrad). Ohemung (Dev..).
Strophomena liuna Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 256.
Prqductella lachrymosa var. lima Hall, Pal. New York, IV, 1867, p. 174, pi. 25, 

figs. 29-32; Second Ann. Rep. N. Y. State" Geol., 1883, pi. 48, figs. 22, 23.  
Whiteaves, Cont. Canadian Pal., 1,1891, p. 217. Hall and Clarke, Pal. New 
York, VIII, Pt. I, 1892, pi. 17, figs. 22, 23.

Productus (Productella) lachrymosus var. limus Walcott, Mon. U. S. Geol. Sur 
vey, VIII, 1884, p. 132, pi. 13, fig. 18.

LOG. Randolph, Ellington, etc., New York; Eureka district, Nevada; Mackenzie 
River, Canada.

Productella lachrymosa stigmata Hall. Chem. and Wav. (Dev. and L. Car.). 
Productella lachrymosa var. stigmata Hall, Pal. New York, IV, 1867, p. 174, pi.

25, figs. 33-41.
?Productus ?Meek, Trails. Chicago Acad. Sci., I, 1868, p. 91, pi. 13, fig. 5. 
Productus (Productella) lachrymosus var. stigmatiis Walcott, Mon. U. S. Geol.

Survey, VIII, 1884, p. 132. Herrick, Bull. Denison Univ., Ill, 1888, p. 34, pi.
3, fig. 28. 

LOG. Olean, Conewango, and Randolph, New York; Licking County,' Ohio;
Eureka district, Nevada; Northwest Territory, Canada.

Productella maecuruensis Eathbun. Middle Devonian.
Productella moecuruensis Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 17. 
LOG. Province of Para, Brazil.

Productella marquessi Kowley. Hamilton (Dev.). 
Productella marquessi Rowley, American Geologist, XIII, 1894, p. 153, figs. 7, 8. 
LOG. Callaway County, Missouri.

Productella minneapolis Sardeson=Trematis huronensis.

Productella murchisoniana (de Koninck). Hamilton (Dev.).
Productus murchisonianus de Koninck, Mdm. de la Soc. Royale des Sciences de 

Li6ge, IV, 1846, p. 245, pi. 16, fig. 3. Norwood and Pratten, Jour. Acad. Nat. 
Sci. Philadelphia, III, 1854, p. 21.

LOG. Devils Back Bone, Illinois.

Productella navicella Hall. Coruiferous and Hamilton (Dev.).
Productus navicellus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 172. 
Productella navicella Hall, Pal. New York, IV, 1867, p. 156, pi. 23, figs. 1, 3,

9-11; Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, figs. 8, 9. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, figs. 8, 9; Ibidem, VIII,
Pt. II, 1895, pi. 84, fig. 19. 

Productus (Productella) navicellus Walcott,, Mon. U. S. Geol. Survey, VIII, 1884,
p, 131, pi. 13, fig. 9. 

LOG. Schohnrie County, Moscow, and Pavilion, New York; Eureka district,
Nevada.

Productella onusta Hall. Chemung (Dev.).
Productella onusta Hall, Pal. New York, IV, 1867, p. 184, pi. 26, figs. 29-42;  

Second Ann. Rep. N. Y. State Geologist, 1883, pi. 48, ligs. 40-46. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, figs. 40-43,46.

LOG. Conewango, Napoli, and New Albion, New York.
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Productella papulata Hall. Hamilton (Dev.).
Productus papulatus Hall, Pal. New York, IV, 1867, p. 165, pi. 23, figs. 47, 48. 
Productella papulata Hall, Ibidem, 1867, corrigenda. 
LOG. Belloua, Yates County, New York.

Productella productoides (Murchison). Hamilton (Dev.). 
Orthis productoides Mnrchison, Bull. Soc. Gc~ol. de France, XI, 1840, p. 254, pi.

2, fig. 7. 
Strophalosia productoides Whiteaves, Cont. Canadian Pal., I, 1889, p. 112, pi.

15, fig. 2; Ibidem, I, 1891, p. 216. 
Productella productoides Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 317. 
Productella productoides var. niembranacea Whiteaves, Cont.. C;uiadian Pal., I,

1892, p. 282. 
Loc. Europe; Athabasca River, Lake Manitoba, and Thedford, Canada.

Productella pyxidata Hall. Kinderhook (L. Garb.).
Productus pyxidatus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 498, pi. 3, lig.

8.-Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 130. 
Productella pyxidata Hall, Second Ann. Rep. N. Y. State GeoL, 1883, pi. 48, fig.

34. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, fig. 34; pi. 17A.
fig. 14. Keyes, Geol. Survey Missouri, V, 1895, p. 52. 

LOG. Hamburg, Illinois; Louisiana, Missouri. 
Obs. Compare with Productella shumardana.

Productella rarispina Hall. Chemuug (Dev.).
Productus rarispinus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 178. 
Productella rarispina Hall Pal. New York, IV, 1867, p. 170, pi. 24, figs. 1-9; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, fig. 33. Hall and Clarke,
Pal. New York, VIII, Pt. I, 1892, pi. 17, fig. 33. 

LOG. Phillipsburg, New York.

Productella semiglobosa Nettelroth. Cormferous (Dev.).
Productella semiglobosa Nettelroth, Kentucky Fossil Shells, Mem. Kentucky

Geol. Survey, 1889, p. 70, pi. 26, fig. 7.   
LOG., Falls of Ohio.

Productella shumardana Hall. Kiuderhook (L. Garb.).
Productus shumardianus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 499, pi. 3, 

fig. 9; pi. 7, fig. 2.
Productella shuniardiana Hall, Second Aim. Rep. N. Y. State Geol., 1883, pi. 48, 

fig. 7. Hall and Clarke, Pal. New York, VIII,. Pt. 1, 1892, pi. 17, fig. 7.
Productus (Productella) shumardianus Herrick, Bull. Denison Univ., Ill, 1888, 

p. 32, pi. 6, fig. 16; pi. 7, fig. 18.
LOG. Clarksville, Missouri; Burlington,. Iowa; Licking County, Ohio.
Obs. The identifications of this species from Devonian horizons are here referred 

to P. spinulicosta. P: shumardana is probably synonymous with P. pyxi 
data Hall.

Productella speciosa Hall. Portage, Chem., and Kinderh. (Dev.-L. Garb.).
Productns speciosus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 176. 
Producta speciosa A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 4. 
Productella speciosa Hall, Pal. New York, IV, 1867, p. 175, pi. 25, figs. 1-11; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, figs. 25, 26. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, figs. 25, 26. Kindle, Bull.
American Pal., 6, 1896, p. 35. 

Productus (Productella) speciosus Walcott, Mon. U, S, Geol. Survey, VIII, 1884,
p. 133, pi. 13, fig. 8.
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Productella speciosa Hall Continued.
Productus (Productella) speciosus? Herrick, Bull. Denison Univ., Ill, 1888, p. 34. 
LOG. Leon, New Albion, and Ithaca, New York; Licking County, Ohio; Burling 

ton, Iowa; Eureka district,.Nevada.

Productella spinulicosta Hall. Corniferous to Hamilton (Dev.).
Productus snbacnleatus Norwood and Pratten (non Murchisou), Jour. Acad. Nat.

Sci. Philadelphia, III, 1854, p. 21. Meek, King's U. S. Geol. Expl. 40th Parl.,
IV, 1877, p. 36, pi. 3, fig. 7.

Productus subaculeatus ? Meek, Simpson's Rep. Expl. Great Basin Terr. Utah, 
1876, p. 345, pi. 1, fig. 3.

Productus spinulicostus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 173.
Productella spinulicosta Hall, Pal. New York, IV, 1867, p. 160, pi. 23, figs. 6-8, 

25-34; Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, figs. 3-6. Whiteaves, 
Cdnt. Canadian Pal., I, 1891, p. 217, pi. 29, fig. 3; pi. 31, fig. 1. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, figs. 3-6.

Productella subaculeata Hall, Pal. New York, IV, 1867, p. 154, pi. 23, figs. 4,5.  
Whiteaves, Cont. Canadian Pal., I, 1892, p. 283. Hall and Clarke, Pal. New 
York, VIII, Pt. I, 1892, pi. 17, figs. 1, 2.

Productella subacnleata? Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, 
  figs. 1,2.

Productus (Productella) subaculeata Walcott, Mon. U.. S. Geol. Survey, VIII, 
1884, pp. 128, 214, pi. 7, fig. 2; pi. 13, figs. 19, 20.

Productus (Productella) subaculeatus var. cataractus Hall and Whitfield, Twenty- 
fourth Rep. N. Y. State Cab. Nat. Hist., 1872, p. 198; Twenty-seventh Rep. 
Ibidem, 1875, pi. 9, figs. 9,10.

Productella subaculeata var. cataracta Nettelroth, Kentucky Fossil Shells, Mem. 
Kentucky Geol. Survey, 1889, p. 69, pi. 17, figs. 5-9. Whiteaves, Cont. 
Canadian Pal., I, 1891, p. 217.

Loc. New York; Ohio; Falls of Ohio; Illinois; Iowa; Wisconsin; Eureka dis 
trict, Nevada; Utah; Mackenzie and Hay rivers,'and Lake Manitoba, Canada.

Obs. Some authors are disposed to regard as synonyms of this species, besides 
the above, P. pyxidata, P. shumardana, and P. concentrica, and all of these 
forms are thought to be identical with P. subacnleata Murchison. For the 
present it is preferable to retain the name P. spinulicosta for these'American 
Devonian forms. P. pyxidata, P. shumardana, and P. concentrica are here 
arranged as species, but will probably he shown to be synonymous with 
P. spinulicosta.

Productella striatula Hall. Chemung (Dev.).
Productella striatula Hall, Pal. New York, IV, 1867, p. 177, pi. 25, figs. 14-21;  

Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, figs. 27, 38. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17, figs. 27, 38, 44.

Loc. New Albion, Conewango, and Cold Spring, New York.

Productella subaculeata of American author s=Productella spinulicosta. 
Productella subaculeata cataracta Hall and Whitfield = Productella 

spinulicosta.
Productella subalata Hall. Middle Devonian.

Productus snbalatus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 174;  
Geol. Survey Iowa, I, Pt. II, 1858, p. 500, pi. 3, fig. 10.

Productus callawayensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 640.
Productella subalata Hall, Pal. New York, IV, 1867, p. 165, pi. 23; fig. 49; Sec 

ond Ann. Rep. N. Y. State Geol., 1883, pi. 48, fig..16. Hall and Clarke, Pal. 
New York, VIII, Pt. I, 1892, pi. 17, fig. 16. Keyes, Geol. Survey Missouri,
V, 1895, p. 52. 

Loc. Rock Island, Illinois; Callaway County, Missouri; Spring Valley, Minnesota.
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Productella truncata Hall=Strophalosia truncata.
Productella tullia Hall. . Hamilton (Dev.).

Productella tullia Hall, Pal. New York, IV, 1867, p. 164, pi. 23, figs. 41-44. 
LOG. Tully aud Delphi Falls, New York.

PRODUCTUS Sowerby. Genotype Auomites productus Martin=Pro- 
ductus martini Sowerby = Productus seinireticulatus 
(Martin).

Productus Sowerby, Mineral Conchology, I, 1814, p. 153. tie Koninck, Recher. 
Animaux Foss., Pt. I, 1847, p. 11. Hall, Twentieth Rep. N. Y. State Cab. 
Nat. Hist., 1867, p. 245; Pal. New York, IV, 1867, p. 146. Hall aud Clarke, 
Pal. New York, VIII, Pt. I, 1892, p. 321; Eleventh Ann. Rep. N. Y. State 
Geologist, 1894, p. 297.

Productus tequicostatus Shumard=Productus cora.
Productus alternatus Norwood and Pratten. Keokuk (L. Garb.). 

Productus alternatus Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia,
III, 1854, p. 20, pi. 2, fig. l.-Hall, Second Ann. Rep. N. Y. State Geol., 1883,
pi. 49, fig. 14. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 18,
lig. 14. 

Productus vittatus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 639. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 18, figs. 15-17. Keyes, Geol.
Survey Missouri, V, 1895, p. 43. 

Productus vittata Hall, Second Ann. Rep. N. Y. State Geologist, 1883, pi. 49,
figs. 15-17. 

Loc. Rocky Run, Hancock County, Illinois; Keokuk, Iowa; Burlington group,
Burlington, Iowa. 

01)8. Compare with Productus fimbriatus and P. gradatus.

Productus altonensis Norwood and Pratten. St. Louis (L. Garb.). 
Productus altonensis Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia,

III, 1854, p. 7, pi. 1, fig. 1. 
LOG. Alton, HHnois.

Productus americanus Swallow=Productus cora.
Productus andii d'Orbigny=Orthis buclii.
Productus arctirostratus Hall=Productella arctirostrata.
Productus arcuatus Hall=Productella arcuata.
Productus asperus McChesney=Productus nebrascensis.
Productus auriculatus Swallow. ?Upper Carboniferous.

Productus auriculatus Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 92. 
Productus (?auriculatus) Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi.

17A, fig. 24. 
LOG. Formation and locality not given. ("Near Kansas City, Missouri," H. and C.)

Productus batesianus Derby. Upper Carboniferous. 
Productus batesianus Derby, Bull. Cornell Univ., I, 1874, p. 54, pi. 1, figs. 2,

10-13, 15; pi. 2, fig. 14; pi. 6, figs. 4, 7, 9. 
Loc. Bomjardim and Itaituba, Brazil.

Productus biseriatus Hall. St. Louis (L. Garb.).
Productus biseriatus Hall, Trans. Albany Institute, IV, 1858, p. 12. Whitfield, 

Bull. American Mus. Nat. Hist., 1,1882, p. 46, pi. 6, figs. 8-12. Hall, Twelfth 
Rep. State Geol. Indiana, 1883, p, 325, pi. 29, figs. 8-12. Keyes, Geol. Sur 
vey Missouri, V, 1895, p. 43.

Loc. Alton, Illinois; Bloomington and Spergen Hill, Indiana; Crittenden 
County, Kentucky; Missouri.
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Productus blairi Miller. Chouteau (L. Garb.).
Productus blairi Miller, Seventeenth Eep. State Geol. of Indiana, 1891, p. 79, pi.

13, figs. 16,17. 
Loo. Sedalia, Missouri.

Productus boliviaensis d'Orbigny. Upper Carboniferous.
Productus boliviensis d'Orbigny, Voyage dans l'Ame~rique Me"ridionale, Pal.,

1842, p. 52, pi. 4, figs. 5-9. de Koninck, Mdm. de la Soc. Eoyale des Sci. Lie"ge,
IV, 1847, p. 177, pi. 8, fig. 2; Recherches sur les Animaux Fossiles, Pt. 1,1847,
p. 76, pi. 8, fig. 2. Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia,
III, 1854, p. 11. 

Productus cancrini Gabb, Jour. Acad. Nat. Sci. Philadelphia, 2d ser., VIII, 1881,
p. 302. 

Loc. Yarbichambi and Lake Titicaca, Bolivia; near Richmond, Missouri.

Productus boonensis Swallow. Upper Carboniferous.
Productus boonensis Swallow, Trans. St. Louis Acad. Sci., I, 1858, p. 217. 
Loc. Near the mouth of Platte River; Kansas and Missouri. 
Obs. Compare with Productus undiferns de Koninck.

Productus boonensis elevata Swallow. Upper Carboniferous.
Productus boonensis'var. elevata Swallow, Trans. St. Louis Acad. Sci., I, 1858,

p. 217. 
Loc. Near the mouth of Platte River, Missouri.

Productus boydi Hall=Productella boydi.

Productus buchianus de Koninck. Upper Carboniferous.
Productus buchianus de Koninck, Recherches sur les Animaux Fossiles, Pt. I, 

1847, p. 129, pi. 18, fig. 4. Norwood and Pratten, Jour. Acad. Nat. Sci. 
Philadelphia, III, 1854, p. 20.

Loc. Belgium; Big Creek, Posey County, Indiana.

Productus burlingtonensis Hall. Burlington (L. Carb.).
Productus flemingi var.. burlingtonensis Hall, Geol. Survey Iowa, I, Pt. II, 1858,

p. 598, pi. 12, fig. 3. Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl.,
IV, 1877, p. 265, pi. 5, figs. 9-12. Hall, Second Ann. Rep. N. Y. State Geol., 
1883, pi. 49, iigs. 6-8.-Herrick, Bull. Denison Univ., Ill, 1888, p. 32, pi. 3, 
figs. 20(?22). Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 18, 
figs. 6-8.

Productus burlingtonensis Keyes, Geol. Survey Missouri, V, 1895, p. 41.
Loc. Burlington, Iowa; Quiucy, Illinois; Missouri; Oquirrh Mountains, Utah.
Ols. Compare with P. mesialis.

Productus calhounianus Geinitz (non Swallow) =Productus cora. 
Productus calhounianus Swallow=Prodiictus semireticulatus. 
Productus calhounianus kansasensis Swallow=Productns semireticula 

tus kansasensis.
Productus callawayensis Swallow=Productella subalata. 
Productus cancrini Geinitz=Productus pertenuis. 
Productus cancrini Gabb=P. boliviaensis.

Productus capacii d'Orbiguy. Upper Carboniferous.
Productus capacii d'Orbigny, Voyage dans I'Arne'rique M6ridionale, Pal., 1842,

p. 50, pi. 3, figs. 24-26. 
Loc. Yarbichambi, Bolivia.
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Productus carbonarius de Kouinck. Carboniferous.
Productus carbonarius de Koninck, Description Aniinaux Fossiles, 1844, p. 181, 

pi. 12 bis, fig. 1. Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, 
III, 1854, p. 11.

Loc. Belgium; Fountain Bluff, Illinois.

Productus cestriensis Wortlien=Productus fasciculatus.

Productus chandlessii Derby. Upper Carboniferous.
Productus chandlessii Derby, Bull. Cornell Univ., I, 1874, p. 51, pi. 4, figs. 1-4,7,

9-11, 13, 16; pi. 6, fig. 1; Bull. Mus. Comp. Zool., Ill, 1876, p. 280. 
LOG. Itaituba, Brazil; Yampopata, Bolivia. 

Ols. Compare with Productus boliviaensis d'Orbigny.

Productus clarkianus Derby. Upper Carboniferous. 
Productus clarkianus Derby, Bull. Cornell Univ., I, 1874, p. 59, pi. 6, fig. 6;

pi. 9, figs. 12,13. 
LOG. Itaituba and Bomjardirn, Brazil.

Productus clavus Norwood and Pratten=Proboscidella clava.
Productus coucentricus Hall=Productella coucentrica.

Productus confragosus Conrad. Upper Carboniferous.
Productus coufragosus Conrad, Traus. Geol. Soc. Pennsylvania, I, 1835, p. 268,

pi. 12, fig. 5.
Loc. Alleghany Mountains, Pennsylvania. 
Obs. Not well established.

Productus cooperensis Swallow. Kinderhook (L. Carb.). 
Productus cooperensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 64C. A.

Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 115. 
Productus cooperensis? A. Winchell, Proc. American Philosophical Soc., XII,

1870, p. 249.
LOG. Cooper County, Missouri; Burlington, Iowa; Sciotoville, Ohio. 
Ola. Keyes regards this species as a synonym for Prodnctella arcuata.

Productus cora d'Orbigny. Upper Carboniferous.
Productus cora d'Orbigny, Voyage dans I'AmdriqueMe'ridionale, Pal., 1842, p. 55, 

pi. 5, figs. 8-10. de Koninck, Recherches aur les Animaux Fossiles, Pt. 1,1847, 
p. 50, pi. 4, fig. 4; pi. 5, fig. 2. Owen, Geol. Rep. Wisconsin, Iowa, and Min 
nesota, 1852, pp. 103,136, pi. 5, fig. 1. Norwood and Pratten, Jour. Acad. 
Nat. Sci. Philadelphia, III, 1854, p. 6. Marcou, Geol. North America, 1858, 
p. 45, pi. 6, fig. 4. Davidson, Quart. Jour. Geol. Soc. London, XIX, 1863, p. 
174, pi. 9, figs. 22,23. Geinitz, Carbon und Dyas in Nebraska, 1866, p. 50.  
Derby, Bull. Mus. Comp. Zool., Ill, 1876, p. 281. Dawson, Acadian Geology, 
3d ed., 1878, p. 297, fig. 98. Waagen, Palneoutologica Indica, Ser. XIII, I, 
1884, p. 677. White, Thirteenth Rep. State Geol. Indiana, 1884, p. 126, pi. 
26, figs. 1-3. Herrick, Bull. Denison Univ., II, 1887, p. 47, pi. 2, fig. 26.  
Keyes, Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 227; Geol. Survey Mis 
souri, V, 1895, p. 47, pi. 37, fig. 2.

Productns cfr. cora Toula, Sitzb. der k. k. Akad. tier Wiasensch. zu Wien, LIX, 
1869, p. 9.

Productus cora? Derby, Bull. Cornell Univ., I, 1874, p. 49, pi. 2, fig. 17; pi. 6, 
fig. 17.

Productus lyelli de Verneuil, Lyell's Travels in North America, II, 1845, p. 221.  
Dawson, Acadian Geology, 1855, p. 219, fig. g.

Productns sp. Christy, Letters on Geology, 1848, pi. 5, fig. 1: 
Bull. 87  21
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Productus cora d'Orbigny Continued.
Productus semireticalatus Hall, Stansbury's Expl. and Survey Valley Great Salt

Lake, Utah, 1852, p. 411, pi. 3, figs. 3, 5. 
Prodnctus prattenianus Norwood, Jonr. Acad. Nat. Sci. Philadelphia, HE, 1854,

p. 17, fig. 10. Meek, Final Eep. U. S. Geol. Survey of Nebraska, 1872, p. 163,
pi. 2, fig. 5; pi. 5, fig. 13; pi. 8, fig. 10. White, Wheeler's Expl. and Survey
west 100th Meridian, IV, 1875, p. 113, pi. 7, fig. 1. Meek, King's U. S. Geol.
Expl. 40th Parl., IV, 1877, p. 72, pi. 7, fig. 7. 

Productus requicostatus Shumard, Geol. Rep. Missouri, 1,1855, p. 201, PI. C, fig.
10. Schiel, Pacific R. R. Reports, II, 1855, p. 108, pi. 2, figs. 4, 5. Hall and
Clarke, Pal. New York, VIII, Pt. I, 1892, figs. 22,23.

Productus pileiformis McChesney, New Pal. Fossils, 1860, p. 40. Whitfield, 
- Annals N. Y. Acad. Sci., V, 1891, p. 582, pi. 13, figs. 13,14; Geol. Ohio, VII,

1895, p. 470, pi. 9, figs. 13,14.
Productus americanns Swallow, Traus. St. Louis Acad. Sci., II, 1863, p. 91. 
Productus fiemingi Geinitz (non de Koninck), Carbon und Dyas in Nebraska,

1866, p. 52, pi. 4, figs. 1-4.
Productus koninckianus Geiuitz (non de Verneuil), Ibidem, 1866, p. 53, pi. 4, fig. 5. 
Productus calhounianns Geiuitz (non Swallow), Ibidem, 1866. 
LOG. Throughout the Upper Carboniferous of North A.nerica; Itaituba and

Barreirinha, Brazil; Yampopata, Cochabamba, and Lake Titicaca, Bolivia;
Kashmere. 

O&s. See Productus nodosus and P. hildrethianus.

Productus cora mogoyoni Marcou. Upper Carboniferous. 
Productus cora var. mogoyoni Marcou, Geol. North America, 1858, p. 45, pi. 6,

fig. 5. 
Loc. Sierra de Mogoyn, or Sierra Blanca, near the extinct volcano San Francisco,

Arizona.

Productus coriformis Swallow. St. Louis (L. Carb.). 
Productus coraeformis Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 94. 
Loc. Cooper County, Missouri. 
0&8. Keyes regards this species as a synonym for P. liuvicostus.

Productus costatoides Swallow. Upper Carboniferous.
Productus costatoides Swallow, Trans. St. Louis Acad. Sci., 1, 1858, p. 217.  

Newberry, Ives's Rep. Colorado River of the West, 1861', p 123.
LOG. Kansas; banks of Colorado River.
Obs. Keyes regards this species as identical with P. longispinus.

Productus costatus (Sowerby *?) de Koninck. Upper Carboniferous. 
?Productus costatus Sowerby, Mineral Conchology, VI, 1827, p. 115, pi. 560,

fig. 1.
Productus costatus de Koninck, Recherches sur les Animaux Fossiles, Pt. I, 

1847, p. 92, pi. 8, fig. 3; pi. 10, fig. 3; pi. 18, fig. 3. Norwood and Pratten, 
Jour. Acad. Nat. Sci. Philadelphia, III, 1854, p. 11. Marcou, Geol. North 
America, 1858, p. 43, pi. 5, fig. 5. Geinitz, Carbon und Dyas in Nebraska, 
1866, p. 51. Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 159, pi. 6, 
fig. 6. White, Wheeler's Expl. and Survey West 100th Meridian, IV, 1875, 
p. 109, pi. 8, fig. 2; Second Ann. Rep. Indiana Bureau of Statistics and 
Geol., 1880, p. 516, pi. 8, figs. 7, 8; Tenth Rep. State Geol. Indiana, 1881, 
p. 148, pi. 8, figs. 7, 8. Hall, Second Ann. Rep. N. Y. State Geol., 1883, 
pi. 50, figs. 8-13. White, Thirteenth Rep. State Geol. Indiana, 1884, p. 124, 
pi. 24, figs. 4-6; pi. 25, figs. 3-5. Hall and Clarke, Pal. New York, VIII, Pt. I, 
1892, pi. 19, figs. 8-13. Keyes, Geol. Survey Missouri, V, 1895, p. 51, pi. 36, 
fig. 1.
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Productus costatus (SowerbyH) de Kouinck Continued.
Productus costatus? Derby, Bull. Mus. Comp. Zool., Ill, 1876, p. 280.
Productus coatatus var. Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 712, pi. 28, 

tigs. 3, 4. Meek, King's U. S.'Geol. Expl. 40th, Parl., IV, 1877, pi. 7, fig. 4.
Produotus portlockiauua Norwood aud Pratten, Jour. Acad. Nat. Sci. Philadel 

phia, III, 1854, p. 15, pi. 1, fig. 9.
Productus sp. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 833, lig. 687.
Productus viininalis White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 29.
LOG. Europe; throughout the Upper Carboniferous of North America; Yampo- 

pata, Bolivia.
Obs. Sowerby's species is of uucertaiu value. The above aynonomy is based 

upon P. costatus as redefined and illustrated by de Koninck.

Productus curtirostratus A. Wmchell. Kinderhook (L. Garb.).
Producta curtirostra A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,

p. 114.
Productus curtirostratus Miller, N. American Geol. Pal., 1889, p. 364. 
LOG. Burlington, Iowa.

Productus delawarei Marcou. Carboniferous.
Productus delawarii Marcou, Geol. North America, 1858, p. 45, pi. 5, fig. 3. 
LOG. Foot of Delaware Mountain, Texas. 
Obe. Compare with Productus cora d'Orbigny.

Productus depressus Swallow. Keokuk (L. Carb.).
Productns depressus Swallow, Traus. St. Louis Acad. Sci., II, 1863, p. 93. 
LOG. Fenton, St. Louis County, Missouri.

Productus dissimilis Hall (non de Kouinck)=Productella hallana.

Productus dolorosus A. Winchell. Waverly (L. Carb.).
Productusdolorosus A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 114. 
LOG, Weymouth, Medina County, Ohio.

Productus dumosus Hall==Productella dumosa.

Productus duplicostatus A. Wmchell. Waverly (L. Carb.).
Productus duplicostatus A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,

p. 113. Herrick, Bull.Denisou Univ., IV, 1888, p. 21, pi. 11, figs. 26,29. 
LOG. Knox and Licking counties, Ohio; Battlecreok, Michigan:

Productus elegans Norwood and Pratteu (nou McCoy)=Productus fasi-
culatus. 

'  Productus exanthematus Hall=Productella exanthemata.

Productus fasciculatus McChesney. Kaskaskia (L. Carb.). 
Productus elegans Norwood and Pratteu (non McCoy), Jour. Acad. Nat. Sci.

Philadelphia, III, 1854, p. 13, fig. 7. Whitlield, Annals N. Y. Acad. Sci., V,
1891, p. 581, pi. 13, figs. 15-16; Geol. Ohio, VII, 1895, p. 469, pi. 9, figs. 15,16. 

Productua fasciculatus McChesuey, New Pal. Fossils, 1860, p. 38. 
Productus cestriencis Worthen, Trans. St. Louis Acad. Sci., I, 1860, p. 670. 

Keyes, Geol. Survey Missouri, V, 1895, p. 44. 
?Productus elegans Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., IV,

1877, p. 268, pi. 5, figs. 3, 4.
Loo. Chester and Kaskaskia, Illinois; Leavenworth and Washington County, 

. Indiana; Missouri; Mouongalin County, West Virginia; Caldwell County,
Kentuckyj NewtQuvjllo, Ohio} ?0(jwrrh Mountains, Utah,
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Productus fentonensis Swallow. Keokuk (L. Garb.). 
Productus fentonensis Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 93. 
Loc. Fen ton, St. Louis County, Missouri. 
Oba. Keyes says this is a synonym for P. magnus.

Productus fimbriatus Sowerby. ?St. Louis. ?Upper Carboniferous.
Productus fimbriatus Sowerby, Mineral Conchology, V, 1824, p. 85, pi. 459, fig. 

1. Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 1854, p.
19. Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878, p. 630. 

Loc. Alton, Illinois; Posey County, Indiana; Feilden Isthmus, lat. 82° 43'. 
Obs. Compare with Productus alternatus Norwood and Pratten.

Productus flemingi Geinitz (non de Koninck)=Productus cora. 
Produetus flemingi Marcou, and Roemer=Productus lougispina. 
Productus flemingi burlingtonensis Hall=Productus burlingtonensis. 
Productus flexistria McCoy. Kaskaskia (L. Garb.).

Productus flexistria McCoy, Synopsis Carb. Fossils of Ireland, 1844, p. 109, pi.
20. fig. 16. Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 
1854, p. 6. 

Loc. Chester, Kaskaskia, and Fountain Bluff, Illinois; Stepheusport, Kentucky.

Productus giganteus (Martin). Upper Carboniferous.
Anomites giganteus Martin, Petrefacta Derbieusia, 1809, p. 6, pi. 15, fig. 1. 
Productus giganteus White, Proc. U. S. Nat. Mus., Ill, 1880, p. 46; Twelfth Ann.

Rep. U. S. Geol. Survey of the Terr., 1883, p. 132, pi. 36, fig. 1. 
Loc. Europe; McCloud River, Shasta County, California.

Productus gracilis A. Winchell. Waverly (L. Garb.). 
Productus gracilis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 112. 

Herrick, Bull. Denison Univ., Ill, 1888, p. 34, pi. 7, lig. 2. 
Productus gracilis? A. Winchell, Proc. American Philosophical Soc., XII, 1870,

p. 250. 
Loc. Near Cuyahoga Falls, Sciotoville, and Granville, Ohio.

Productus gradatus Swallow. Keokuk (L. Garb.).
Productus gradatus Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 93.
Loc. Keokuk, Iowa 5 Lewis and St. Louis counties, Missouri.
Obs. Keyes regards this species as identical with P. vittatus=P. alternatus.

Productus granulosus Phillips. Keokuk (L. Carb.). 
Productus granulosus Phillips, Geol. Yorkshire, II, 1836, p. 216, pi. 8, fig. 15. Nor 

wood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 1854, p. 2.1. 
Loc. Nauvoo, Illinois.

Productus hepar Morton. . Upper Carboniferous. 
Productus hepar Morton, American Jour. Sci., XXIX, 1836, p. 153, pi. 26, fig. 39. 
Loc. Junior Furnace, Scioto County, Ohio. 
Obs. Not recognizable.

Productus hildrethanus Norwood and Pratten. Upper Carboniferous. 
Productus hildrethiauus Norwood and Pratteu, Jour. Acad. Nat. Sci. Philadel 

phia, III, 1854, p. 18, pi. 1, fig. 11. 
Loc. Charboniere, Missouri. 
Obs. Keyes regards this form as a synonym for P. cora.

Productus hirsutiforme ~Walcott=Productella hirsutiforme. 
Productus hirsutus Hall=Productella hirsuta. 
Productus horridus (UOE Sowerby)=Productus longispina,
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Productus humboldti d'Orbigny. Upper Carboniferous.
Productus humboldti d'Orbigny, Voyage dans TAm6rique Me~ridionale, Pal., 1842, 

p. 54, pi. 5, figs. 4-7. de Koninck, Recherches sur les Aniinaux Fossiles, Pt. 
I, 1847, p. 114, pi. 12, fig. 2. Toula, Sitzb. der k. k. Akad. der Wissensch., 
XVIII, 1873, p. 16, pi. 2. fig. 3. Waagen, Palteontologica Indica, Ser. XIII, I, 
1884, p. 695, pi. 76, figs. 1-3.

Productus humboldti ? de Keyserling, Reise in das Petschora-Laud, 1846, p. 201, 
pi. 4, fig. 3.

Loc. Yarbichainbi, Bolivia; south end of Spitzbergen; Nishnei-Irginsk, Russia; 
India; Kashmere.

Productus iuca d'Orbigny=Productus semireticulatus. 
Producta incurvata Shepard=Strophomena inctirvata.
Productus indianaensis Hall. St. Louis (L. Carb.). 

Productus indianensis Hall, Trans. Albany Institute, IV, 1858, p. 13. Whitfield, 
Bull. American Mus. Nat. Hist., I, 1882, p. 47, pi. 6, figs. 6, 7. Hall, Twelfth 
Rep. State Geol. Indiana, 1883, p. 326, pi. 29, figs. 6, 7.

Loc. Spergen Hill, Indiana.
Productus inflatus McChesuey. Upper Carboniferous. 

Productus iuflatus McChesney, New Pal. Fossils, 1860, p. 40; Trails. Chicago
Acad. Sci., I, 1868, p. 27, pi. 6, fig. 1. 

Loo. Leaven worth, Indiana.

Productus ivesi Newberry. Upper Carboniferous. 
Productus ivesi Newberry, Ives's Rep. Colorado River of the West, 1861, p. 122,

pi. 2, figs. 1-8. 
Loc. Colorado River near mouth of Diamond River.

Productus koninckianus Geinitz (non de Verneuil)=Productus cora. 
Productus laevicosta White. Kiuderliook (L. Carb.).

Productus hevicostus White, Jour. Boston Soc. Nat. Hist., VII, 1860, p. 230.  
Keyes, Geol. Survey Missouri, V, 1895, p. 41, pi. 38, fig. 1.

Productus laevicostus ?Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., 
IV, 1877, p. 266, pi. 5, figs. 7, 8.

Loc. Burlington, Iowa; Louisiana, Missouri; Oquirrh Mountains, Utah.
06s. Compare with P. corajforniis.

Productus lasallensis Worthen. Upper Carboniferous.
Prodnctus lasallensis Wortheu, Geol. Survey Illinois, V, 1873, p. 569, pi. 25, fig.

9. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17A, fig. 13. 
Loc. Lasalle, Illinois.

Productus latissimus Sowerby. Carboniferous.
Productus latissimus Sowerby, Mineral Conchology, 1822, pi. 330. Meek, Bull.

U. S. Geol. Survey of the Terr., II, 1876, p. 354, pi. 1, fig. 1. 
Loc. Europe; Vancouver Island.

Productus leuchtenbergensis de Koninck. Carboniferous.
Productns leuchtenbergensis de Koninck, Recherches sur les Animaux Fossiles, 

Pt. I, 1847, p. 121, pi. 14, fig. 3. Norwood and Pratten, Jour. Acad. Nat. Sci. 
Philadelphia, III, 1854, p. 19.

Loc. Europe; Masons Landing, Jersey County, Illinois.

Productus longispina Sowerby ? Upper Carboniferous. 
? Productus longispimis Sowerby, Mineral Conchology, I, 1814, p. 154, pi. 68,

fig. 1.
Productus longispinus Salter, Quart. Jour. Geol. Soc. London, XVII, 1861, p. 64, 

pi. 4, fig. 2. Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 161, pi.
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Productus longispina SowerbyH Continued.
6, fig. 7; pi. 8, fig. 6. Meek and Worthen, Geol. Survey Illinois, V, 1873, p.
569, pi. 25, fig. 10. White, Wheeler's Expl. and Survey west 100th Meridian,
IV, 1875, p. 118, pi. 8, fig. 5. Meek, King's U. S. Geol. Expl. 40th Parl., IV,
1877, p. 78, pi, 8, fig. 4. Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi.
50, iigs. 1-4. White, Thirteenth Rep. State Geol. Indiana, 1884, p. 127, pi.
24, figs. 10, 11. Herrick, Bull. Denison Univ., II, 1887, p. 48, pi. 2, figs. 25,
27, 28. Keyes, Geol. Survey Missouri, V, 1895, p. 45, fig. 4. 

Prodnctus fiemingi Roerner (uon de Koninck), Kreidebiklung Texas, 1852, p.
89, pi. 11, fig. 8. Marcou, Geol. North America, 1858, p. 47, pi. 6, fig. 7. 

Productus splendens Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia,
III, 1854, p. 11, pi. 1, fig. 5. Schiel, Pacific R. R. Reports, II, 1855, p. 108, pi.
1, fig. 3. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 19, figs. 1-4. 

Productus eplendens (?) Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia,
III, 1859, p. 25. Newberry, Ives's Rep. Colorado River of the West, 1861,
p. 124.

Productus wabaehensis Norwood and Pratteu, Jour. Acad. Nat. Sci. Philadel 
phia, III, 1854, p. 13, pi. 1, fig. 6. 

Productus horridus Geinitz, Carbon und Dyas in Nebraska, 1866, p. 55, pi. 4,
fig. 7. 

Productus orbignyanus Geinitz (?non de Koninck), Ibidem, 1866, p. 56, pi. 4,
figs. 8-11. 

Productus (Marginifera) splendens Smith, Proc. American Phil. Soc., XXXV,  
1897, p. 29.

Loc. Throughout the Upper Carboniferous of the United States; Bolivia. 
01)8. Since considerable uncertainty exists as to Sowerby's species, it may be

better to adopt P. orbignyauus de Koninck for the above synonymy. P.
costatoides is also regarded by Keyes as a synonym for P. longispinus.

Productus longus Meek. Carboniferous.
Productus sp. undet. Meek, King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 67. 
Productus longus Meek, Ibidem, 1877, end of description. 
Productus ivosi? Meek, Ibidem, 1877, pi. 7, fig. 6. . 
Loc. White Pine district, Nevada.

Productus lyelli de Verneuil=Productus cora.
Productus magnicostatus Swallow. . Upper Carboniferous.

Productus magnicostatus Swallow, Trans. St. Louis. Acad. Sci., I, 1860, p. 641.
Loc. Johnson County, Missouri.
Obs. Keyes regards this species as a synonym for P. sernireticulatus.

Productus magnus Meek and Worthen. Keokuk (L. Carb.). 
Productus magnus Meek and Worthen, Proc. Acad. Na.t. Sci. Philadelphia, 1861,

p. 142; Geol. Survey Illinois, III, 1868, p. 528, pi. 20, fig. 7. Keyes, Geol.
Survey Missouri, V, 1895, p. 41.

Loc. Monroe County, Illinois; St. Genevieve County, Missouri. 
Ol>8. Compare with P. feutouensis.

Productus margaritaceus Phillips. Upper Carboniferous.
Producta inargaritacea Phillips, Geol. Yorkshire, II, 1836, p. 215, pi. 8, fig. 8. 
Productus margaritaceu8 Norwood and Pratteu, Jour. Acad. Nat. Sci. Philadel 

phia, III, 1854, p. 6. 
Loc. Near Richmond, Missouri.

Productus marginicinctus Prout. St. Louis (L. Carb.). 
Productus marginicinctus Prout, Trans. St. Louis Acad. Sci., I, 1857, p. 43, pi. 2,

figs. 1-16. Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 674, pi. 24, fig. 3. 
Keyes, Geol. Survey Missouri, V, 1895, p. 43. 

Loc. St. Louis, Missouri; Milan, Illinois. 
06s. See Productus worthenL Hall.
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Productus martini Sowerby=Productus seinireticulatus.
Productus mesialis Hall. Keokuk (L. Garb.). 

Productua mesialis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 636, pi. 19, fig. 2;  
Second Ann. Rep. N. Y. State Geol., 1883, pi. 49, figs. 9,10. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, pi. 18, figs. 9, 10. 

Loc. Keokuk, Iowa; Nanvoo, Illinois. 
06s. Keyes regards this species as identical with P. burlingtoueusis.

Productus mesolobus Phillips. Carboniferous.
. Productiis niesoloba Phillips, Geol. Yorkshire, II, 1836, p. 215, pi. 7, figs. 12, 13. 

Productus ruesolobus Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,
p. 630. 

Loc. Europe; Feilden Isthmus, lat. 82° 43'.

Productus mexicoanus Shumard. Upper Carboniferous.
Productus mexicanus Shuuiard, Trans. St. Louis Acad. Sci., I, 1858, p. 291.  

Kayser, Richthofeus China, IV, 1883, p. 182, pi. 28, fig. 7.
Productus mexicanus? White, Wheeler's Expl. and Survey west 100th Meridian, 

IV, 1875, p. 120, pi. 8, fig. 6.
Loc. Guadalupe Mountains, New Mexico; Lincoln County, Nevada; Lo-Ping, 

China.

Productus morbillianus A. Winchell. Burlington (L. Carb.).
Producta niorbilliana A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,

p. 113. 
Loc. Burlington, Iowa; Sciotoville, Ohio.

Productus multistriatus Meek. Carboniferous.
Productus nmltistriata Meek, Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 309. 
Productus multistriatus Meek, Simpson's Rep. Expl. Great Basin Terr. Utah,

1876, p. 350, pi. 1, fig. 8; King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 76,
pi. 8, fig. 3. 

Loc. Utah and Nevada.

Productus muricatus Norwood and Pratten. Upper Carboniferous.
Productus muricatus Norwood and Pratten (non Phillips), Jour. Acad. Nat. Sci. 

Philadelphia, III, 1854, p. 14, pi. 1, fig. 8. White, Wheeler's Expl. and Sur 
vey west 100th Meridian, IV, 1875,p. 120, pi. 8, fig. 4. Herrick, Bull. Denison 
Univ., II, 1887, p. 49. Keyes, Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 228.

Loc. Pike County, Illinois; near Richmond, Missouri; Des Monies Valley, Iowa; 
Flint Ridge, Ohio; Lake County, Colorado; northern New Mexico.

Obs. Since Phillips's P. muricatus is regarded as a synonym for P. costatus, there 
is no need for another specific name for°Norwood and Pratten species.

Productus nanus Meek and Worthen.   Upper Carboniferous. 
Productus nanus Meek and Wortheu, Proc. Acad. Nat. Sci. Philadelphia, I860,

p. 450; Geol. Survey Illinois, II, 1866, p. 320, pi. 26, fig. 4. Keyes, Proc. Acad.
Nat. Sci. Philadelphia, 1888, p. 227. 

Loo. Jefferson County, Iowa; northern New Mexico (White).

Productus navicella Hall=Productella uavicella.
Productus nebraskaensis Owen. Upper Carboniferous. 

Prodiictus nebrascensis Owen, Geol. Rep. AVisconsin, loAva, and Minnesota, 1852, 
p. 584, pi. 5, fig. 3. McChesney, Trans. Chicago Acad. Sci., 1,1868, p. 24, pi. 
1, fig. 7. Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 165, pi. 2, 
fig. 2; pi. 4, fig. 6; pi. 5, fig. 11. Meek and Worthen, Geol. Survey Illinois, 
V, 1873, p. 569, pi. 25, fig. 8. White, Wheeler's Expl. and Survey west 100th 
Meridian, IV, 1875, p. 116, pi. 8, fig. 3. Meek, King's U. S. Geol. Expl. 40th 
Parl., IV, 1877, p. 65. White, Thirteenth Rep. State Geol. Indiana, 18"84, 
p. 122, pi. 24, figs. 7-9. Herrick, Bull. Denison Univ., II, 1887, p. 49, pi. 2,
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Productus nebraskaensis Owen Continued.
fig. 30. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pi. 19, figs. 5-7. 
Keyes, Geol. Survey Missouri, V, 1895, p. 48, pi. 37, fig. 3. 

Productus nebrascensis? Herrick, Bull. Denison Univ., Ill, 1888, p. 31, pi. 1, fig.
24; pi. 3, fig. 23. 

Productus rogersi Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, 2d
ser.,,111,1854, p.9, pi. 1, fig. 3. Hall, Pacific R. R. Reports, III, 1856, p. 104,
pi. 2, figs. 14, 15. Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia,
1859, p. 26. Newberry, Ives's Rep. Colorado River of the West, 1861, p.
121. Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 50, figs. 17,18. 

Productus asperus McChesney, New Pal. Fossils, 1860, p. 34. Hall, Second Ann.
Rep. N. Y. State Geol., 1883, pi. 50, figs. 5-7. 

Productus wilberanus McChesney, New Pal. Fossils, 1860, p. 36; Trans. Chicago
Acad. Sci., 1,1868, p. 26, pi. 1, fig. 8. 

Strophalosia horrescens Geinitz (non Murchison Vern. and Keyser.), Carbon und
Dyas in Nebraska, 1866, p. 49. 

LOG. Bellevue, Missouri; Illinois; Indiana; Ohio; Nebraska; New Mexico;
Nevada; Arizona; Utah. 

Obs. Compare with P. uorwoodi.

Productus nevadaensis Meek. Upper Carboniferous.
Productus nevadensis Meek, King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 64,

pi. 8, fig. 2.
Loc. White Pine district, Nevada. 
Olts. Compare with Productus punctatus (Martin).

Productus newberryi Hall. Waverly (L. Carb.). 
Productus newberryi Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 180. 

A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 115. Herrick, Bull.
Denison Univ., IV, 1888, p. 20, pi. 10, figs. 24,25. Hall and Clarke, Pal. New
York, VIII, Pt. I, 1892, pi. 18, figs. 1-3. 

Productella newberryi Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 49,
figs. 1-3. 

Loc. Medina County and Newark, Ohio.

Productus newberryi annosus Herrick. Waverly (L. Carb.). 
Productus newberryi var. annosus Herrick, Bull. Denisou Univ., IV, 1888, p. 20, 

pi. 3, fig. 17;-Geol. Ohio, VII, 1895, pi. 23, fig. 13.
Loc. Alexandria, Ohio.

Productus hodicostatus Herrick. Waverly (L. Carb.).
Productns nodocostatus Herrick, Bull. Denison Univ., IV, 1888, p. 23. 
LOG. Ruehville, Ohio.

Productus nodosus Newberry. Upper Carboniferous.
Productus nodosus Newberry, Ives's Rep. Colorado River of the West, 1861. p. 

124, pi. 1, fig. 7; Macombes' Rep. Expl. Exped. Santa Fe to the Great Col 
orado River of the West, 1876, p. 140, pi. 3, fig. 3.

LOG. Santa Fe, New Mexico.
01)s. Probably a synonym for Productus cora d'Orbigny.

Productus norwoodi Swallow. Upper Carboniferous.
Productus (Strophalosia?) norwoodii Swallow, Trans. St. Louis Aca,d. Sci., I,

1858, p. 182. 
Productus norwoodi Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1859,

p. 35.
ioc.. Cottonwbod Valley, Kansas. 
Obs. Compare with Productus pnstulosus Phillips arid P. scabriculus (Martin).

Regarded by Keyes as a synonym for P. nebraskaensis.
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Productus occidentalis Newberry. Upper Carboniferous. 
Productus occidentalis Newberry, Ives's Rep. Colorado River of the West, 1861,

p. 122, pi. 2, figs. 9, 10.
LOG. Banks of Cascade River near the junction of Great and Little Colorado 

rivers.

Productus orbignyanus Geinitz (11011 de Koninck)=Productus longi-
spinus. 

Productus ovatus Hall. . St. Louis (L. Garb.).
Productus ovatus Hall, Gool. Survey Iowa, I, Pt. II, 1858, p. 674, pi. 24, fig. 1;  

Second Ann. Rep. N. Y. State Geol., 1883, pi. 49, fig. 19. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, pi. 18, fig. 19.

LOG. Ottumwa and Keosauqua, Iowa.

Productus papilio Gabb. Upper Carboniferous.
Productus papilio Gabb, Jour. Acad. Nat. Sci. Philadelphia, 2d ser., VIII, 1881,

p. 302, pi. 42, fig. 12. 
LOG. Lake Titicaca, Bolivia.

Productus papulatus Hall=Productella papulata.
Productus parvulus A. Winchell. Kinderhook (L. Carb.). 

Producta parvula A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 4. 
Loc. Burlington, Iowa.

Productus parvus Meek and Worthen. Kaskaskia (L. Carb.).
Productus parvus Meek and Worthen, Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 

450; Geol. Survey Illinois, II, 1866, p. 297, pi. 23, fig. 4. White, Wheeler's 
Expl. and Survey west 100th Merid., IV, 1875, p. 83, pi. 5, fig. 6.

Loc. Chester, Illinois; Mountain Spring, Nevada.

Productus (?) pectinoideus Shepard.
Producta pectenoidea Shepard, American Jour. Sci., XXXIV, 1838, p. 150, fig. 4. 
LOG. Verinilionville, Lasalle Cou/ity, Illinois.
Obs. The geological position of this species may be Trenton or Upper Carbonif 

erous. The illustration is unsatisfactory.

Productus pertenuis Meek. Upper Carboniferous.
Productus cancriui Geinitx (non de Verneuil), Carbon und Dyas in Nebraska,

1866, p. 54, pi. 4, fig. 6. 
Productus pertenuis Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 164,

pi. 1, fig. 14; pi. 8, fig. 9. 
Loc. Nebraska City, Nebraska; Leavenworth, Kansas; Kansas City, Missouri.

Productus peruvianus d'Orbigny. Upper Carboniferous.
Productus peruviauus d'Orbigny, Voyage dans l'Am6rique M6ridiouale, Pal.,

1842, p. 52, pi. 4, fig. 4. 
Loc. Yarbichambi, Bolivia. 
Ols. Probably a synonym for Productus semireticulatuB.

Productus phillipsi Norwood and Pratten. Carboniferous. 
Productus phillipsii Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia,

III, 1854, p. 8, pi. 1, fig. 2. 
LOG. Big Canyon, Humboldt River, Utah.

Productus pileiformis McChesney=Productus cora.

Productus pileolus Shuniard. . Upper Carboniferous.
Productus pileolus Shuniard, Trans. St. Louie Acad. Sci., I, 1858, p. 291. 
Loc, Guadalupe Mountains, Texas.
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Productus pocillum Morton. Upper Carboniferous.
Productus pocillum Mortem, Amer. Jour. Sci., XXIX, 1836, p. 150, pi. 2, fig. 2. 
Loo. Putnam Hill, Ohio. 
Ola. Not recognizable.

Productus popei Shumard. Upper Carboniferous. 
Productus popei Shumard, Trans. St. Louis Acad. Sci., I, 1858, p. 290, pi. 11,

lig. 8. 
LOG. New Mexico and Texas.

Productus portlockianus Norwood and Pratten=Productus costatus. 
Productus pratteniauus Nor wood=Productus cora.
Productus punctatus (Martin). Upper Carboniferous.

Anomites punctatus Martin, Petrefacta Derbiensia, 1809, p. 8, pi. 37, fig. 6.
Productus punctatus? Mortou,' American Jour. Sci., XXIX, 1836, p. 153, pi. 26, 

fig. 38.

Productus punctatus Shumard, Marcy's Rep. U. S. Expl. Red River, Louisiana, 
1853, p. 201, pi. 1, fig. 5; pi. 2, fig. 1. Norwood and Pratten, Jour. Acad. 
Nat. Sci. Philadelphia, III, 1854, p. 19. Marcou, Gcol. North America, 1858, 
p. 48, pi. 6, fig. 12. Geinitz, Carbon uud Dyas in Nebraska, 1866, p. 55.  
McChesney, Trans. Chicago Acad. Sci., 1,1868, p. 27, pi. 1, figs. 10,11. Meek, 
Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 169, pi. 2, fig. 6; pi. 4, fig. 
5. Meek and Worthen, Geol. Survey Illinois, V, 1873, p. 569, pi. 25, fig. 13.  
White, Wheeler's Expl. and Survey west 100th Meridian, IV, 1875, p. 114, pi. 
7, fig. 2; Eleventh Rep. State Geol. Indiana, 1882, p. 373, pi. 42, figs. 1-3.  
Hall, Second Ann. Rep. N. Y. State Geol. 1883, pi. 50, figs. 14-16. White, 
Thirteenth Rep. State Geol. Indiana, 1884, p. 124, pi. 27, figs. 1-3. Herrick, . 
Bull. Denison Univ., II, 1887, p. 48, pi. 2, fig. 29. Hall and Clarke, Pal. New 
York, VIII, Pt. I, 1892, pi. 17A, fig. 21; pi. 19, figs. 14-18. Keyes, Geol. 
Survey Missouri, V, 1895, p. 51, pi. 37, fig. 1. Smith, Proc. American Phil.

  Soc., XXXV, 1897, p. 29 (extract).
Productus semipunctatus Shcppard, American Jour. Sci., XXXIV, 1838, p. 153, 

fig. 9.
Productus tubnlospinus McCheauey, New Pal. Fossils, 1860, p. 37.
Productus allied to- puuctatus Etheridge, Quart. Jour. Geol. Soc. London, 

XXXIV, 1878, p. 630.
Loo. Europe; Ohio; Indiana; Illinois; Missouri; Arkansas; Nebraska; Iowa; 

Nevada; New Mexico; Feilden Isthmus, hit. 82° 43'.

Productus pustulosus Phillips. Upper Carboniferous.
Producfca pustulosa Phillips, Geol. Yorkshire, II, 1836, p. 216, pi. 7, fig. 15. 
Productus pnstulosiis Marcou, Geol. North America, 1858, p. 48, pi. 6, fig. 1. 

Geinitz, Carbon mid Dyas in Nebraska, 1866, p. 55.
Productus pyxidiformis Marcou, Geol. North America, 1858, p. 48, pi. 6, fig. 3. 
Productus pustulosns? Meek and Haydeu, Proc. Acad. Nat. Sci. Philadelphia,

1859, p. 26.
LOG. Europe; Leaveuworth, Kansas; Tigeras, New Mexico. 
Obs. See Productus norwoodi.

Productus pyxidatus Hall Productella pyxidata. 
Productus pyxidiformis de Koniuck=Productus pustulosus.
Productus raricostatus Herrick. Waverly (L. Carb.). 

Productus raricostatus Herrick, Bull. Denison Univ., IV, 1888, p. 19, pi. 3, fig.
19; Geol. Ohio, VII, 1895, pi. 22, fig. 9, 

Loc. Moots Run, Ohio'.

Productus rarispinus Hall=Productella rarispina.
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Productus reticulatus Gabb. Upper Carboniferous.
Productus reticulatus Gabb, Jour. Acad. Nat. Sci. Philadelphia, 2<1 ser., VIII,

1881, p. 302, pi. 42, fig. 13. 
Loc. Lake Titicaca, Bolivia.

Productus rhomianus Derby. Upper Carboniferous.
Productus rhomianus Derby, Bull. Cornell Univ., I, 1874, p. 56, pi. 3, figs. 20,

41-44, 49. 
Loc. Bomjardim and Itaituba, Brazil.

Productus rogersi Norwood and Pratten=Productus nebraskaensis.
Productus rushvillensis Herrick. Waver]y (L. Garb.). 

Productns rushvillensis Herrick, Bull. Denisou Univ., IV, 1888, p. 22, pi. 3, fig.
15; Geol. Ohio. VII, 1895, pi. 23, fig. 15. 

Loc. Eushville, Newark, and Londorivillo, Ohio.

Productus scabriculus (Martin). Lower and Upper Carboniferous.
Auomites scabriculus Martin, Petrefacta Derbiensia, 1809, p. 8, pi. 36, fig. 5.
Productus scabriculus Norwood and Pratten, Jonr. Acad. Nat. Sci. Philadelphia, 

III, 1854, p. 17. Marcon, Geol. North America, 1858, p. 47, pi. 5, fig. 6.  
Newberry, Ives's Rep. Colorado River of the West, 1861, p. 125.

Productus scabriculus? Geiuitz, Carbon und Dyas in Nebraska, 1866, p. 54.
Loc. Europe; Pecos Village and SantaFe, New Mexico; Plattsniouth, Nebraska; 

Caldwell County, Kentucky; Kashuiere.

Productus scitulus Meek and Wortben. St. Louis (L. Carb.).
Productus scitulns Meek and Wortben, Proc. Acad. Nat. Sci. Philadelphia, 1860,

p. 451; Geol. Survey Illinois, II, 1866, p. 280, pi. 20, fig. 5. 
Loc. Alton, Illinois.

Productus semipunctafcus Sheppard=Productus punctatus. 
Productus semireticulatus Hall, 1852 (uon Martin)=Productus cora. 
Productus semireticulatus (Martin). Lower and Upper Carboniferous.

Auomites semireticulatus Martin, Petrefacta Derbiensia, 1809, p. 7, pi. 32, figs. 
1,2; pi. 33, fig. 4.

Productus iiica d'Orbigny, Voyage dans l'Am6rique -M6ridionale, Pal., 1842, p. 
51, pi, 4, figs. 1-3. Derby, Bull. Mus. Comp. Zo'ol., Ill, 1876, p. 280.

Productus semireticulatus Norwood and Pratten, Jour. Acad. Nat. Sci. Phila 
delphia, III, 1854, p. 11. Hall, Pacific R. R. Reports, III, 1856, p. 103, pi. 2, 
figs. 16, 17; Geol. Survey Iowa, I, Pt. II, 1858, p. 637.  Marcon, Geol. North 
America, 1858, p. 46, pi. 5, fig. 4; pi. 6, fig. 6. Shumard, Traus. St. Louis 
Acad. Sci., 1,1858, p. 292. Newberry, Ives's Rep. Colorado River of the West, 
1861, p. 124. Salter, Quart. Jour. Geol. Soc. London, XVII, 1861, p. 64, pi, 4, 
fig. 1. Davidson, Ibidem, XIX, 1863, p. 174, pi. 9, figs. 20,21. Meek, Pal. Cal 
ifornia, 1,1864, p. 11, pi. 2, fig. 4. Winchell, Proc. Acad. Nat. Sci. Philadel 
phia, 1865, p. 115. Geinitz, Carbon mid Dyas in Nebraska, 1866, p. 51.  
Toula, Sitzb. der k. k. Akad. der Wissensch. zu Wien, IX, 1869, p. 9.  
Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 160, pi. 5, fig. 7.  
Derby, Bull. Cornell Univ., I, 1874, p. 47, pi. 4, fig. 8; pi. 6, fig. 18; pi. 7, 
figs. 5-7,15,16. White, Wheeler's Expl. and Survey west of the 100th Merid 
ian, IV, 1875, p. Ill, pi. 8, fig. 1. Meek, King's U. S. Geol. Expl. 40th Parl., 
IV, 1877, p. 69, pi. 7, fig. 5. Hall and Whitfield, Ibidem, 1867, p. 267, pi. 5, figs. 
5, 6. Dawson, Acadian Geol., 3d ed., 1878, p. 296, fig. 97. Etheridge, Quart. 
Jour. Geol. Soc. London, XXXIV, 1878, p. 629. Hall, Second Ann. Rep. N. 
Y. State Geol., 1883, pi. 49, figs. 11-13} pi. 50, figs. 19-23. White, Thirteenth 
Rep. State Geol. Indiana, 1884, p. 125, pi. 24, figs. 1-3. Herrick, Bull. Deni- 
8on Univ.,' Ill, 1888, p. 31, pi. 1, fig. 26; pi. 3, fig. 24; pi. 7, fig. 11; pi. 10>
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Productus semireticulatus (Martin) Continued.
. fig. 6. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pi. 17A, figs. 16-18;

pi. 18, figs. 11-13; pi. 19, figs. 19-23. Keyes, Geol. Survey Missouri, V, 1895,
p. 50, pi. 36, fig. 4. 

Productus calhouuianus Swallow, Trans. St. Louis Acad. Sci., I, 1858, pp. 181,
215. Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1859, p. 26. 
Newberry, Ives's Rep. Colorado River of the West, 1861, p. 123. 

Productus setigerus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 638, pi. 19, fig. 3. 
Productus setigerus var. keokuk Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 639,

pi. 19, fig. 4.
Productus martini A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 4. 
Productus inagnus Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17A,

fig. 15. 
Loc. Europe; throughout the Carboniferous of North America; Feilden Isthmus,

lat. 82° 43'; Vixixil andSansiguan, Guatemala; Yarbichambi, Bolivia; Bom-
jardim and Itaituba, Brazil; Tibet and Kashmere. 

Obs. See Productus peruvianus d'Orbigny and P. raagnicostatus.

Productus semireticulatus kansasensis Swallow. Upper Carboniferous.
Productus calhouuianus var. kansasensis Swallow, Trans. St. Louis Acad. Sci.,

I, 1858, p. 216. 
Loc. Kansas and Missouri.

Productus semistriatus Meek. Upper Carboniferous.
Productus semistriatus Meek, Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 309.  

Meek, Simpson's Rep. Expl. Great Basin Terr. Utah, 1876, p. 349, pi. 1, fig. 
7; King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 74, pi. 7, fig. 8. White, 
Wheeler's Expl. and Survey west 100th Meridian, 1881, Appendix, p. V.

Loc. Utah and northern New Mexico.

Productus setigerus Hall=Productus semireticulatus. 
Productus setigerus var. keokuk Hall=Productus semireticulatus. 
Productus shumardianus Hall=Productella simmardana. 
Productus speciosus Hall=Productella speciosa. 
Productus spinulicostus Hall Productella spinulicosta. 
Productus splendens Norwood and Pratten=Productus longispiua. 
Productus subaculeatus of American authors=Productella spiuulicosta, 
Productus subalatus Hall=Productella subalata. 
Productus subhorridus Meek. Carboniferous.

Productus subhorridus Meek, King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 75,
pi. 1, fig. 3. 

Loc. Wasatch Mountains, Utah.

Productus sulcatus Castelnau=Leptfena rhomboidalis.
Productus sulcifer de Verneuil=Lept£ena rhomboidalis.
Productus swallovi Beecher. Kaskaskia (L. Carb.).

Koninckina americana Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 94. 
Pro*ductus swallovi Beecher, American Jour. Sci., 3d ser., XL, 1890, p. 214. 
Loc. Barretts Station, St. Louis County, Missouri.

Productus symmetricus McChesney. Upper Carboniferous.
Productus symmetricus McChesney, New Pal. Fossils, 1860, p. 35; Trans. Chi 

cago Acad. Sci., I, 1868, p. 25, pi. 1, fig. 9. Meek, Final Rep. U. S. Geol. 
Survey of Nebraska, 1872, p. 167, pi. 5, fig. 6; pi. 8, fig. 13. White, Thir 
teenth Rep. State Geol. Indiana, 1884, p. 123, pi. 25, figs. 1 and 2. Hall and
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Productus symmetricus McChesney Continued.
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17A, figs. 19,20. Keyes, Geol. 
Survey Missouri, V, 1895, p. 48, pi. 36, fig. 2. 

Loc. Lasalle and Springfield, Illinois; Iowa; Missouri; Nebraska; Indiana.

Productus tenuicostatus Hall. St. Louis (L. Garb.).
Productus tenuicostatus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 675, pi. 24, 

fig. 2; Second Ann. Rep. N. Y. State Geol., 1883, pi. 49, fig. 18. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 18, fig. 18. Keyes, Geol. Survey 
Missouri, V,-1895, p. 44.

Loc. Milan, Illinois.

Productus truncatus Hall=Strophalosia truncata. 
Productus tubulospinus Sheppard=Productus punctatus.

Productus undiferus de Koninck. Upper Carboniferous. 
Productus undiferus de Kouinck, Mdm. de la Soc. Royale des Sciences do Lidge,

IV, 1846, p. 153, pi- 5, fig. 4; pi. 11, fig. 5. Norwood and Pratten, Jour. Acad.
Nat. Sci. Philadelphia, III, 1854, p. 9.

Loc. Europe; Caseyville, Illinois; Posey County, Indiana. 
Obs. See Productus boouensis Swallow.

Productus villiersi d'Orbigny.   Upper Carboniferous.
Productus villiersi d'Orbigny, Voyage dans 1'Amdrique Mdridionale, Pal., 1842, 

p. 53, pi. 4, figs. 12,13. do Koninck, Rechercbes sur les Auimaux Fossiles, 
Pt. I, 1847, p. 109, pi. 11, fig. 1. Norwood and Pratten, Jour. Acad. Nat. Sci. 
Philadelphia, III, 1854, p. 17.

Loc. Yarbichambi, Bolivia; Keg Creek, Missouri.

Productus viminalis White. Burlington (L. Carb.). 
Productus viminalis White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 29. 
Loc. Burlington, Iowa. 
01)8. White regards this species as a synonym for Productus costatus Sowerby.

Productus vittatus Hall=Productus alternatus.
Productus wabashensis Norwood and Pratteu=Productus longispina.

Productus wallacianus Derby. Upper Carboniferous. 
Productus wallacianus Derby, Bull. Cornell Univ., I, 1874, p. 57, pi. 3, figs.

46-48; pi. 6, fig. 5. 
Loc. Bomjardini and Itaituba, Brazil.

Productus wilberanus McChesney=Productus nebraskaensis.
Productus wortheni Hall. Keokuk (L. Carb.). 

Productus wortheni Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 635, pi. 19, fig. 1. 
Loc. Nauvoo, Illinois. 
01)8. Compare with Productus marginicinctus Prout.

Productus weyprechti Toula. Upper Carboniferous. 
Productus weyprechti Toula, Sitzb. der k. k. Akad. der Wisseusch. zu Wien,

1873, p. 138, pi. 1, fig. 4. 
Productus weyprechti? Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,

p. 631. 
Loc. Cape Joseph Henry, lat. 82° 50'.

PKOTORHYNCHA Hall and Clarke. Genotype Atrypa dubia Hall.
Protorhyncha Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 180;  

Thirteenth Ann. Rep. N, Y. State Geologist, 1895, p. 824.
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Protorhyncha (?) antiquata (Billings). Lower Cambrian.
Cainarella autiquata Billings, Pal. Fossils, 1,1861, p. 10, fig. 13; Gool. Vermont, 

II, 1861, p. 949, fig. 353; Geol. Canada, 1863, p. 284, fig. 290. Walcott, Bull. 
U. S. Geol. Survey, 30, 1886, p. 122, pi. 7, fig. 8; Tenth Ann. Rep. U. S. Geol. 
Survey, 1891, p. 613, pi. 72, fig. 3.

Caiuarella ? antiquata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 220.
Loc. S wanton. Vermont.

Protorhyncha dubia Hall. Chazy (Ord.).
Atrypa dubia Hall, Pal. New York, I, 1847, p. 21, pi. 4 bis,.fig. 5. 
Rhynchonella dnbia Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 66. 
Protorhyncha dubia Hall and Clarke, Pal. Ne\v York, VIII, Pt.-II, 1893, p. 180.- 
LOG. Chazy, New York; Highbridge, Kentucky; Lascassas, Tennessee.

Protorhyncha (?) minor (Walcott). Lower Cambrian. 
Camarella (?) minor Walcott, Proc. U. S. Nat. Mus., XII, 1889, p. 36; Tenth

Ann. Rep. U. S. Geol. Survey, 1891, p. 614, pi. 72, fig. 4. Hall and Clarke,
Pal. New York, VIII, Pt. II, 1893, p. 221. . 

Loc. Stissingville, New York. 
Obs. May be the type of a new genus. Its affinities are rather with the Rhyn-

chonellidiB than with Pentamerida;. '

Protorthis Hall and Clarke=Billingsella.
Protosiphon Matthew. Genotype P. keinpanus Matthew.

Protosiphon Matthew, Geol. Mag., dec. IV, IV, 1897, p. 70.

Protosiphon kempanus Matthew. Lower Cambrian.
Protosiphon kempanum Matthew, Geol. Mag., dec. IV, IV, 1897, p. 70, figs. 1-4. 
Loc. Long Island, Kings County, New Brunswick.

Protozyga Hall and Clarke=Zygospira.
Pseudocrania anomala A. Winchell=Orthothetes anomalus.

PTYCHOSPIRA Hall and C. Genotype Terebratula ferita von Buch. 
Ptychospira Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 112, fig. 102;  

Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 792.

Ptychospira sexplicata (White and Whitfield.) Waverly (L. Garb.).
Retzia sexplicata White and Whitfield, Proc. Boston Soc. Nat. Hist., VIII, 1862,

p. 294. 
Ptychoapira sexplicata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

112, pi. 50, figs. 13, 14; pi. 83, fig. 28. 
Loc. Burlington, Iowa.

PUGNAX Hall and C. Genotype Bliynchonella acuminata (Martin). 
Pugnax Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 202; Thirteenth

Ann. Rep. N. Y. State Geologist, 1895, p. 828. 
Obs. Subgenus of Hypothyris.

Pugnax (?) dawsoniana (Davidson). Upper Carboniferous. 
Rhynchonella dawsoniana Davidson, Quart. Jour. Geol. Soc. London, XIX, 1863,

' p. 172, pi. 9, figs. 13, 14. 
Rhynchonella ? dawsoniana Dawson, Acadian Geology, 3d ed., 1878, p. 294,

fig. 93. 
Pugiiax (?) dawsonianus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

214, pi. 62, figs. 30-33. 
Loc. Lennox Passage, Nova Scotia,
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Pugnax globulina (Phillips sp.?) (Davidson). Upper Carboniferous.
?Terebratnla globuliua Phillips, Encyl. Metr., IV, 1834, pi. 3, fig. 3. - 
Cainarophoria? globuliua? Davidson, Quart. Jour. Geol. Soc. London, XIX, 1863,

p. 171, pi. 9, figs. 11, 12.
Camaropboria globuliua? Dawson, Acadian Geology, 3d ed., 1878, p. 293, fig. 92. 
Pugnax globulina Hall and Clarice, Pal. New York, VIII, Pt. II, 1893, p. 214. 
Loc. Do Bert Eiver, Nova Scotia.

Pugnax grosvenori Hall. St. Louis (L. Garb.).
Rbyncbonella grosvenori Hall, Trans. Albany Institute, IV, 1858, p. 10. Whit- 

field, Bull. American Mus. Nat. Hist., I, 1882, p. 53, pi. G, figs. 31-34, Hall, 
Twelfth Rep. State Geol.'Indiana, 1883, p. 331, pi. 29, figs. 31-34.

Pugnax grosvenori Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pj. 60, 
figs. 13-17.

Loc. Spergen. Hill and Blooniingtou, Indiana; Alton, Illinois; near Princeton, 
Kentucky.

Pugnax mutata Hall. Keokuk and St. Louis (L. Carb.). 
Rhy neb on ell a mutata Hall, Trans. Albany Institute, IV, 1858; p. 30; Geol.

Survey Iowa, I, Pt. 11,1858, p. 658, pi. 23, fig. 2.-Wliitfield, Bull. American
Mus. Nat. Hist., 1,1882, p. 52, pi. 6, fig. 46. Hall, Twelfth Rep. State Geol.
Indiana, 1883, p. 332, pi. 29, figs. 43-45. 

Pugnax mutatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 204, pi.
60, figs. 18-22. 

Loc. Alton and Warsaw, Illinois; Boonville, Missouri.

Pugnax ottumwa (White). St. Louis (L. Carb.). 
Rhyncbonelia ottumwa White, Proc. Boston Soc. Nat. Hist., IX, 1862, p. 23; 

Twelfth Ann. Rep. U. S. Geol, Survey Terr., 1883, p. 165, pi. 41, fig. 5.. 
Pugnax ottumwa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 204, pi.

60, figs. 23-26. 
Loc. Ottumwa and Oskaloosa, Iowa; Clark County, Missouri.

Pugnax pugnus (Martin). Upper Devonian.
Conchyliolithus Auomites pugnus Martin, Petrefacta Derbiensia, 1809, tab. 22, 

figs. 4, 5.
Terebratula pugnns Sowerby, Mineral Concbology, 1825, pi. 425, figs. 1-6.
Rbyncbonella puguus Davidson, Mon. British Carb. Brach., Pal. Soc., 1860, p. 

97,pi.32,figs. 1-15. Williams, American Jour. Sci.,3d ser., XXV, 1883, p. 99.  
Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 155, pi. 14, fig-. 7. Clarke, 
Bull. U. S. Geol. Survey, 36, 1885, p. 73. Whiteaves, Cont. Canadian Pal., 
I, 1891, p.p. 230, 290.

?Rliyuchonella pugnus Dawsou, Acadian Geology, 3d ed., 1878, p. 295.
Pugnax piignus Hall and Clarke, Pal. Now York, VIII, Pt. II, 1893, p. 203, pi. 

60, figs. 6-10.
Loc. Europe; High Point, New York; Eureka district, Nevada; Mackenzie and 

Athabasca rivers, Canada; in the Carboniferous of Windsor and East 
River, Nova Scotia (Dawson); San Saba Valley, Texas (Roemer).

Pugnax pugnus alta (Calvin). Upper Devonian. 
Rhynchonella alta Calvin; paper read before the Iowa Acad. Sci., and a named

photographic plate distributed. 
Rhynchouell.a pugnus var. alta Williams, Bull. Geol. Soc. America, 1,1890, pi. 12,

figs. 5-7. 
Puguax altus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 203, pi. 60,

figs. 1-5. 
Loc. Solou, Iowa.
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Pugnax pugnus missouriensis (Shumard). Waverly (L. Carb.).
Rhynchonella missouriensis Shumard, Geol. Kep. Missouri, 1855, p. 204, pi. 5C,

fig. 5a (non figs. 5b, 5c = Pugnax striaticostata). Meek and Worthen, Geol.
Survey Illinois. II, 1866, p. 153, pi. 14, fig. 4. Keyes, Geol. Survey Missouri,
V, 1895, p. 100.' 

Pugnax missouriensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 204,
pi. 60, figs. 33, 34; pi. 62, figs. 44, 45. 

LOG. Cooper County, Missouri; Burlington, Iowa; Rockford, Indiana; Scioto-
ville and Richfield, Ohio.

Pugnax rockymontana (Marcou). Upper Carboniferous. 
Terebratula rockymontaua Marcou, Geol. N. America, 1858, p. 50, pi. 6, fig. 13. 
Rhynchonella eatoniieforniis McChesney, New Pal. Fossils, 1860, p. 49. 
Rhynchonella rockymontana White, Wheeler's Expl. and Survey west 100th

Merid., IV, 1875, p. 131, pi. 9, fig. 1. 
Pugnax eatoniiformis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 204,

pi. 60, figs. 11,12. 
LOG. Pecos Village, New Mexico; Cedar Range, Utah; Graysville, Illinois.

Pugnax striaticostata (Meek and Worthen). Kinderhook (L. Garb.).
Rhynchonella missouriensis Slmmard, Geol. Rep: Missouri, 1855, p. 204, PI. C, 

figs. 5b, 5c (11011 5a=Puguax pugnus raissouriensis). Meek and Worthen, 
Geol. Survey Illinois, III/1868, p. 450, pi. 14, fig. 7.

Rhynchouella striatocostata Meek and Worthen, Ibidem, III, 1868, p. 452.
Pugnax striatocostata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 204.
LOG. Cooper County, Missouri.

Pugnax swallovana (Shumard). Upper Carboniferous. 
Carnarophoria swallovana Shumard, Trans. St. Louis Acad. Sci., I, 1859, p. 394,

pi. 11, fig. 1. . 
Pugnax swalloviana Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 204,

pi. 60, figs. 27-32. 
LOG. Guadalupe Mountains of New Mexico and Texas.

Pugnax utah (Marcou). Upper Carboniferous.
Terebratula utah Marcou, Geol. N. America, February, 1858, p. 51, pi. 6, tig. 12. 
Kkynchonella (Cainarophoria) osagensis Swallow, Trans. St. Louis Acad. Sci., I,

June, 1858, p. 219. 
Rhynchonella utah, Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1859,

p. 27. Newbcrry, Ives's Rep. Colorado River of the West, 1861, p. 128. 
White, Wheeler's Expl. and Survey west 100th Meridian, IV, 1875, p. 128, pi.
9, fig. 2; Thirteenth Rep. State Geol. Indiana, 1884, p. 132, pi. 25, tig. 6. 

fRhynchonella species Salter, Quart. Jour. Geol. Soc. London, XVII, 1861, p. 64,
pi. 4, fig. 5. 

Cainarophoria globulina Geinitz (non Phillips), Carbon und Dyas in Nebraska,
1866, p. 38, pi. 3, fig. 5. 

Rhynchonella osagensis Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p.
179, pi. 1, fig. 9; pi. 6, fig. 2. Meek and Worthen, Geol. Survey Illinois, V,
1873, p. 571, pi. 26, fig. 22. 

Pugnax utah Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 204, pi. 60,
figs. 39-42.

Rhynchonella uta Keyes, Geol. Survey Missouri, V, 1895, p. 103, pi. 41, fig. 7. 
LOG. Salt Lake City, Utah; Indiana; Illinois; Iowa; Missouri; Kansas; Arkansas;

Nebraska. 
Ofcs. Compare with Pugnax pleurodon.
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RAFINESQUINAHall and C. Genotype StrophomeuaalternataEminons.
Strophomena (nou Rafinesque) Billings, Canadian Nat. Geol., I, 1856, p. 133;  

Canadian Jour., VI, 1861, p. 329; Pal. Fossils, I, 1862, p. 115. Hall, Pal. 
New York, IV, 1867, p. 76. Meek, Pal. Ohio, I, 1873, p. 73. N. H. Winchell, 
Ninth Ann. Rep. Geol. Nat. Hist. Survey Minnesota, 1881, p. 118. Shaler, 
Fossil Brachiopoda of the Ohio Valley, 1887, p. 4. Herrick, Bull. Dcnison 
University, IV, 1888, p. 14. Nettelroth, Kentucky Fossil Shells, Mem. Ken 
tucky Geol. Survey, 1889, p. 159.

Rafinesquiua Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 281. Winchell 
and Schuchert, Minnesota Geol. Survey, III, 1893, p. 400. Hall and Clarke, 
Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 279.

Rafinesquina alternata (Emmous). Trenton to Lorraine (Ord.).
Leptajna alteruata Conrad, Second Ann. Rep. N. Y. Geol. Survey, 1838, p. 115 

(undefined). Hall, Pal. Now York, I, 1847, pp. 102, 286, pi. 31, fig. 1; pi. 31A, 
fig. 1; pi. 79, fig. 2. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 818, 
fig. 600.

Strophomena alternata Conrad, Third Ann. Rep. N. Y. Geol. Survey, 1839, p. 63 
(undefined); Fourth Rep. Ibidem, 1840, p. 201 (undefined); Fifth Rep. 
Ibidem, 1841, p. 37 (undefined). Ennnons, Geol. N. Y.; Rep. Second Dist., 
1842, p. 395, fig. 3. Billings, Canadian Nat. Geol., I, 1856, p. 204, figs. 3, 4;  
Canadian Nat. Geol., V, 1860, p. 51; Pal. Fossils, I, 1862, p. 117; Geol. 
Canada, 1863, p. 163, fig. 140. Meek, Pal. Ohio, I, 1873, p. 88, pi. 7, fig. 1.  
Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 51. White, Second Ann. Rep. 
Indiana Bureau of Statistics and Geol., 1880, p. 481, pi. 1, figs. 6, 7; Tenth 
Rep. State Geol. Indiana, 1881, p. 113, pi. 1,'figs. 6, 7. Hall, Second Ann. 
Rep. N. Y. State Geol., 1883, pi. 38, figs. 6-11. Shaler, Fossil Brachiopoda 
of the Ohio Valley, 1887, p. 4, pis. 2, 3. Keyes, Geol. Survey Missouri, V, 
1895, .p. 70, pi. 39, fig. 3.

Orthis huroniensis Castolnau, Essai Systeme Silurien I'Amdriquo Septsutrionale, 
1843, p. 37, pi. 14, fig. 6.

Orthis plana Castelnan (non Pander), Ibidem, 1843, p. 38, pi. 14, fig. 1.
Strophomena angulata? Owen, Geol. Expl. Iowa, Wisconsin, and Illinois, 1844, 

pi. 18, figs. 1, 3.
Strophomena auticostieusis Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 62.
Rafiuesquiua alternata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 282, 

pi. 8, figs. 6-11, 27, 28; Pt. II, 1895, pi. 84, figs. 17,18. Winchell and Schu 
chert, Minnesota Geol. Survey, III, 1893, p. 404, pi. 31, figs. 32-34. Whiteaves, 
Pal. Foss., Ill, Pt. Ill, 1897, p. 171.

Loo. New York; Ohio; Indiana; Illinois; Missouri; Wisconsin; Minnesota; Can 
ada; Manitoba; Anticosti.

O&s. This species was not defined or figured by Conrad. The first illustration 
was given by Einmons, and in the following year it was figured and defined 

. / by Castelnau as Orthis hnroujensis.

Rafinesquina alternata alternistriata Hall. Lorraine (Ord.). 
Leptsena alternistriata Hall, Pal. New York, I, 1847, p. 109, pi. 31B, fig. 1. 
Strophomena alteruistriata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 70. 
Strophomena alternata var. alternistriata Miller, Cincinnati Quart. Jour. Sci.,

II, 1875, p. 53. 
Rafiuesquiua alternistriata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p.

283.
LOG. Cincinnati, Ohio; Maysville, Kentucky; Madison, Indiana. 
01)8. Meek regarded this variety as a synonym for S. alteruata.

Bull. 87  22



338 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BULL. 87.

Eafinesquina alternata fracta (Meek). Lorraine (Ord.).
Strophomena alternata var. fracta Meek, Pal. Ohio, I, 1873, p. 91, pi. 7, fig. 3. 
Strophomena fracta Miller, Cincinnati Quart. Jour. Sci., I, 1874, p. 13; Ibidem,

II, 1875, p. 54. 
Loc. Cincinnati, Ohio.

Eafinesquina alternata loxorhytis Winchell and Schuchert=B. kingi. 
Rafinesquina alternata loxorhytis (Meek). Lorraine (Orel.).

Strophomena alternata var. loxorhytis Meek, Pal. Ohio, I, 1873, p. 91. Miller, 
Cincinnati Quart. Jour. Sci., II, 1875, p.^53. '

Loc. Cincinnati, Ohio.
Rafinesquina alternata nasuta (Conrad). Lorraine (Ord.).

Strophomena nasuta Conrad, Jour. Acacl. Nat. Sci. Philadelphia, VIII, 1842, p.
260. Eminons, Geol. New York; Rep. Third Dist., 1842, p. 403, fig. 3. 

S*trophomena alternata var. nasuta Miller, Cincinnati Quart. Jour. Sci., II,
1875, p. 53. 

LOG. Jefferson County, New York; Cincinnati, Ohio.

Rafinesquina (?) atava (Matthew). Calciferous (Ord.).
Strophomena atava Matthew, Trans. Royal Soc. Canada, 1893, p. 102, pi. 7, fig. 8. 
Loc. Mary Island, near St. John, New Brunswick.

Rafinesquina aurora (Billings). Calciferous (Ord.). 
Strophomena aurora Billings, Pal. Fossils, I, 1865, p. 218, fig. 202. 
Loc. Table Head, etc., Newfoundland.

Rafinesquina ceres (Billings). Lorraine and Anticosti (Ord. and Sil.). 
Strophomena ceres .Billings, Canadian Nat. Geol., V, 1860, p. 54; Pal. Fossils,

I, 1862, p. 119. 
Loc. Anticosti.

Rafinesquina deltoidea (Conrad). Trenton and Utica (Ord.). 
Strophomena deltoidea Conrad, Third Ann. Rep. N. Y. Geol. Survey, 1839, p.

64; Fifth Rep., Ibidem, 1841, p. 37. Vanuxem, Geol. N. Y.; Rep. Third
Dist., 1842, p. 46, fig. 2. Emmous, Geol. N. Y.; Rep. Second Dist., 1842, p.
389, fig. 2. Billings, Geol. Canada, 1863, p. 163, fig. 141. Keyes, Geol. Sur 
vey Missouri, V, 1895, p. 69. 

Strophomena camerata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842,
p. 254, pi. 14, fig. 5.

Leptsena camerata Hall, Pal. New York, I, 1847, p. 106, pi. 31A, fig. 2. 
Leptaena deltoidea Hall, Ibidem, 1847, p. 106, pi. 31A, fig. 3. 
Streptorhynchus (Strophonella) deltoidea Hall, Second Ann. Rep. New York

State Geol., 1883, pi. 42, figs. 1, 2, 4 (non fig. 3). 
Refinesquina deltoidea Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 9A,

figs. 1, 2,4. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p.
403, pi. 31, figs. 30, 31. Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 170. 

Loc,. Trenton Falls, etc., New York; St. Paul, Cannon Falls, etc., Minnesota;
Oshkosh, Wisconsin; Dubuque, Iowa; Pike County, Missouri; Ottawa and
Lake Winnipeg, Canada.

Rafinesquina fasciata Hall. Chazy (Ord.). 
Leptaena fasciata Hall, Pal. New York, I, 1847, p. 20, pi. 4 bis, fig. 3. 
Strophomena fasciata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 70. 
Rafinesquina fasciata Hall and Clarke, Pal.-New York, VIII, Pt. I, 1892, p. 283. 
LOG. Chazy, Clinton County, New York. 
01)8. Should be compared with R. alternata.

Rafinesquina imbrex (Pander). Lorraine (Ord.). 
Strophomena imbrex( ?) Billings, Pal. Fossils, I, 1862, p. 128, fig. 106. 
Loc. Europe; Anticosti.
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Rafinesquina incrassata (Hall). Chazy and Black Kiver (Ord.). 
Leptsena incrassata Hall, Pal. New York, I, 1847, p. 19, pi. 4 bis, fig. 2. Rogers,

Geol. Pennsylvania, II, Pt. II, 1858, p. 817, fig. 591. 
Strophomena iucrassata Billings, Canadian Nat. Geol., IV, 1859, p. 443. 
Loc. Chazy, New York; Mingan Island, Canada.

Rafinesquina kingi (Whitfield). / Lorraine (Ord.). 
Strophomena kingi Whitfield, Ann. Rep. Geol. Survey Wisconsin, 1877, p. 72; 

Geol. Wisconsin, IV, 1882, p. 261, pi. 12, figs. 15, 16. 
Rafinesquina alternata var. loxorhytis Winchell and Schuchert, Minnesota Geol.

Survey, III, 1893, p. 407, pi. 31, tigs. 35-37; pi. 32, figs. 59, 60. 
Rafinesquina kingi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 283. 
LOG. Delafield, Wisconsin; near Spring Valley, Minnesota.

Rafinesquina lata Wliiteaves. Lorraine (Ord.).
Rafinesquina lata Whiteaves, Canadian Rec. Sci., 1895, p. 392; Whiteaves, Pal.

Foss., Ill, Pt. Ill, 1897, p. 172, pi. 19, figs. 2-5. 
Loc. Red River Valley and Lake Winnipeg, Manitoba.

Rafinesquina mesicosta (Shumard). ? Trenton (Ord.).
Lepttena mesacosta Shumard, Geol. Rep. Missouri, 1855, p. 205, PI. C, fig. 2. 

Keyes, Geol. Survey Missouri, V, 1895, p. 76. 
LOG, Cape Girardeau, Missouri.

Rafinesquina minnesotaensis (N. H. Winchell). Trenton (Ord.). 
Strophomena deltoidea Owen (non Conrad), Geol. Expl. Iowa, Wisconsin, and

Illinois, 1844, pi. 16, fig. 8; pi. 17, fig. 6. 
Lepkeua deltoidea Owen, Geol. Rep. Wisconsin, Iowa, and Minnesota, 1852, p.

620, tab. 2B, fig. 10 (not the middle figure). 
Strophomeua iucrassata Hall (non 1847), Geol. AVisconsin, 1,1862, p. 42, fig. 16. 

Hall (non 1847), Second Ann. Rep. N. Y. State Geol., 1883, pi. 38, figs. 1-5. 
Strophomeua niinnesotensis N. H. Winchell, Ninth Ann. Rep. Geol. Nat. Hist.

Survey Minnesota, 1881, p. 120. 
Rafinesquina miunesotensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 283. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 401,
pi. 31, figs. 25-29. 

Loc. Minneapolis, etc., Minnesota; Beloit, Wisconsin; Decorah and McGregor,
Iowa; central Kentucky; Lebanon, Tennessee. 

06s. This species is probably not identical with R. incrassata (Hall) of the
Chazy terrane.

Rafinesquina minnesotaensis inquassa (Sardeson). Trenton (Ord.). 
.Strophomena inquassa Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p.

334, pi. 5, figs. 22-24, 
Rafiuesquinit minnesotensis var. inquassa Wmchell and Schuchert, Minnesota

Geol. Survey, III, 1893, p. 403, pi. 31, figs. 27, 28. 
Loc. Minneapolis and St. Paul, Minnesota; Mineralpoint, Wisconsin.

Rafinesquina nitens (Billings). Lorraine (Ord.). 
Strophomena nitens Billings, Canadian Nat. Geol., V, 1860, p. 53, fig. 1; Pal.

Fossils, I, 1862, p. 118, fig.-97; Geol. Canada, 1863, p. 209, fig. 208. 
Rafinesquina nitens Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 283. 
Loc. Anticpsti.

c

Rafinesquina (?) obscura Hall. Clinton (Sil.). 
Lepttena obscura Hall, Pal. New York, II, 1852, pp. 62, 103, pi. 21, figs. 2, 6. 
Strophomena obscura Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 82. 
Strophomena obscura? Foerste, Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 306,

pi. 6, figs. 15, 16.
Rafinesquiua ? obscura Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 283. 
Loc. Near Utica and Kirkland/New York; Cumberland Gap, Tennessee.
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Rafinesquina squamula (James). Lorraine (Ord.). 
Strophomena squamula James, Cinciunati Quart. Jour ScL, I, 1874, p. 335. 
Rafinesquina squamula Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 283. 
LOG. Cincinnati, Ohio.

Rafinesquina tenuilineata (Conrad). Trenton (Ord.).
Strophomena tenuiliueata Conrad, Jour. Acad. Nat. Sci. PhiladeJphia, VIII, 

1842, p. 259. Hall, Twelfth Rep. New York State Cab. Nat. Hist., 1859,.p. 70. 
Leptsena tenuilineata Hall, Pal. New York, I, 1847, p. 115, pi. 31B, fig. 8. 
LOG. "Occurs in Trenton limestone."

Rafinesquina ulrichi (James). TJtica (Ord.). 
Strophomena (?) ulrichi James, The Palaeontologist, 1, 1878, p. 6. 
Rafinesquina ulrichi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 283,

pi. 15A, figs. 37, 38. 
Loc. Cincinnati, Ohio.

RENSSEL-ffiRIA Hall. Genotype Terebratnla ovoides Eaton.
Rensselaeria Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 39; Pal. 

New York, III, 1859, p. 454. Dall, American Jour. Conchology, VI, 1870, p. 
105. Claypole, Proc. American Philosophical Soc., 1883, p. 235. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 255; Thirteenth Ann. Rep. 
N. Y. State Geologist, 1895, p. 849.

Rensselaeria aequiradiata (Conrad). Lower Helderberg (Dev.).
Atrypa iequiradiata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p.

266, pi. 16, tig. 17. 
Meganteris tequiradiata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 99,

figs. 1-3. 
Rensselseria a?quiradiata Hall, Pal. New York, III, 1859, p. 255, pi. 45, fig. 3. 

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 258, pi. 76, figs. 23-25. 
LOG. Cherry Valley, Schoharie, and .Carlisle, New York; Arisaig, Nova Scotia

(Ami).

Rensselaeria cayuga Hall and Clarke. Oriskany (Dev.).
Rensselteria cayuga Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 258,

370, pi. 75, figs. 1, 2. 
Loc. Cayuga, Ontario.

Rensselseria condoni McChesney=Megalanteris condoni.
Rensselaeria cumberlandiae Hall. . Oriskany (Dev.).

Meganteris cuniberlandiie Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,
p. 101. 

Rensselyeria cumberlandise Hall, Pal. New York, III, 1859, p. 464, pi. 108, fig. 1. 
Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 258, pi. 77, figs. 23-25. 

LOG. Cumberland, Maryland.

Rensselaeria elliptica Hall. Lower Helderberg (Dev.). 
Meganteris elliptica Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 98. 
Rensselteria elliptica Hall, Pal. New York, III, 1859, p. 256, pi. 45, fig. 4. Hall

and Clarke, Ibidem, VIII, Pt. II, 1893, p. 258, pi. 76, figs. 26-28. 
LOG. Schoharie County, New York.

Bensseloeria elongata Hall=Amphigenia elongata.
Rensselaeria intermedia Hall. Oriskany (Dev.). 

Rensselseria intermedia Hall, Pal. New, York, III, 1859, p. 463, pi. 108, fig. 2. 
Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 77, figs. 26-28. 

LOG. Cumberland, Maryland.
Rensselaeria johanni Hall=Newberrya johannis.
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Eensselseria loevis Hall=Meristella Isevis. 
Reusselaeria lawis Meek=E"ewberrya leevis. 
Kensselceria inarylandica Claypole=]$rewberrya claypolei.
Rensselseria marylandica Hall. Oriskany (Dev.). 

Reusselraria marylandica Hall, Pal. New York, III, 1859, p. 461, pi. 108, fig. 3.  
Hall and Clarice, Pal. New York, VIII, Pt. II, 1893, p. 258, pi. 76, figs. 8-20. 

Loc. Cumberland, Maryland.

Rensselseria mutabilis Hall. Lower Helclerberg (Dev.).
Meganteris nmtabilis Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 97. 
Rensselajria mntabilis Hall, Pal. New York, III, 1859, p. 254, pi. 45, fig. 2. Hall

and Clarko, Pal. New York, VIII, Pt. 11,1893, pp. 258, 259, figs. 178,179; pi.
76, figs. l-3a, 21, 22. . 

Loo. Albany and Columbia counties, New York.

RensseliBria ovalis Hall=Megalauteris ovalis.
Rensselseria ovoides (Eaton). Oriskany (Dev.). 

Terebratula ovoides Eaton, Geological Text-Book, 1832, p. 45. 
Terebratula perovalis Eaton, Ibidem, 1832, p. 45. 
Atrypa elongata Conrad, Third Ann. Rep. N. Y. Geol. Survey, 1839, p. 65. 

Vanuxem, Geol. N. Y.; Rep. Third Dist., 1842, p. 123, fig. 2. Hall, Ibidem,
Fourth Dist., 1843, p. 138, fig. 2; (Conrad) Fifteenth Rep. N. Y. State Cab.
Nat. Hist., 1862, pi. 11, fig. 14. 

Pentamerus deshayesii Castelnan, Essai Systeme Silurien 1'Amdriqne Septeiitrio-
nale, 1843, p. 38, pi. 15, figs. 1, 2. 

Meganteris ovoides Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 102. 
Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 826, fig. 649. 

Rensselteria ovoides Hall, Pal. New York, III, 1859, p. 456, pi. 104, figs. 1-4; pi.
105, figs. 1-6. Billings, Geol. Canada, 1863, p. 961, fig. 470; Pal. Fossils, II,
1874J p. 41, pi. 3, figs. 7, 10. Hall and Clarke, Pal. New York, VIII, Pt. II,
1893, p. 258, pi. 75, figs. 5-9; pi. 76, figs. 16, 18. 

LOG. New York; Pennsylvania; Maryland; Virginia; Gaspd, Canada.

Rensselaeria ovulum Hall and Clarke. Oriskany (Dev.). 
Rensselaitia ovulum Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 75,

figs. 3, 4. 
LOG. Cayuga, Canada.

Kensselaeria portlandica Billings=Trigeria portlandica.
Eensselaeria snessana Hall=Beachia suessana.
Rensselandia Hall=aSTewberrya.
RETICTJLARIA McCoy. Genotype Terebratula ? iinbricata Sowerby.

Reticularia McCoy, Carboniferous Fossils of Ireland, 1844, p. 142. Waagen, 
Paheontologica Indica, Ser. XIII, I, 1883, p. 538.

Reticularia bicostata (Vannxem). Niagara (Sil.). 
Orthis bicostatus Vanuxem, Geol. N. Y.; Rep. Third Dist., 1842, pp. 91, 94. 
Spirifer bicostatus Hall, Pal. New York, II, 1852, p. 263, pi. 54, fig. 4. Hall and

Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 19, 37, pi. 36, fig. 7. 
Spirifera bicostata Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 61, fig. 7. 
LOG. Vernon Center, New York; Louisville, Kentucky.

Reticularia bicostata petila (Hall). Niagara (Sil.). 
Spirifera bicostata? var. petila Hall, Descrip. n. sp. of Fossils from Waldron,

Indiana, 1879, p. 15. 
Spirifera bicostata var. petila Hall, Eleventh Rep. State Geol. Indiana, 1882, p.

279, pi. 27, figs. 8, 9; Traus. Albany Institute, X, 1883, p. 71.
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Reticularia bicostata petila (Hall) Continued.
Spirifer bicostatus var. petilus Beecher and Clarke, Mem. N. Y. State Mus., I,

1889, p. 75, pi. 6, figs. 1-3. 
Loc, Waldron, Indiana.

Keticularia canandaiguae (Hall and Clarke). Hamilton (Dev.). 
Spirifer canandaigute Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 360,

pi. 37, figs. 23-25. 
Loc. Centerfield and Canandaigua Lake, New York.

Reticularia clara (Swallow). Kaskaskia (L. Garb.).
Spirifera clara Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 86. 
Loc. St. Genevieve County, Missouri.

Reticularia cooperensis (Swallow). Kinderhook (L. Garb.). 
Spirifera cooperensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 643. 

Meek and Worthen, Geol. Survey Illinois, II, 1866, p. 155, pi. 14, fig. 5. 
Keyes, Geol. Survey Missouri, V, 1895, p. 78. 

Spirifer liirtus White and Whitfield, Proc. Boston Soc. Nat. Hist., VIII, 1862, p.
293. Hall and Clarke, Pal. New York, VIII,'Pt. II, 1893, pp. 21, 37, pi. 38,
fig. 14(?pl. 84, figs. 36, 37). 

Spirifera semiplicaia Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1863,
p. 111. 

Spirifer hirtus ? A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 119; 
Proc. American Phil. Soc., XII, 1870, p. 251. 

Loc. Chouteau Springs, etc., Missouri; Rockford, Indiana; Burlington, Iowa;
Hickman County, Tennessee.

Reticularia fimbriata (Conrad). ' Oriskany-Ithaca (Dev.). 
Delthyris fimbriatus Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p.

263. Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 208, fig. 10; 
Spirifer fimbriatus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 505, pi. 4, fig. 5. 

Billings, Canadian Jour., VI, 1861, p. 257, figs. 68-70; Geol. Cauada, 1863,
p. 372, fig. 393. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 17,
20, 21, 33, 37, pi. 36, figs. 17-22; pi. 38, figs. 9,10. 

Spirifera fimbriata Hall, Pal. New York, IV, 1867, p. 214, pi. 33, figs. 1-11; 
Second Ann. Rep. N. Y. State Geol., 1883, pi. 61, figs. 17-22. Whiteaves,
Cont. Canadiein Pal., 1,1892, p. 286.

Spirifer compactus Meek, Trans. Chicago Acad. Sci., 1,1868, p. 102, pi. 14, fig. 11. 
Spirifer (Martinia) richardsoni Meek, Trans. Chicago Acad. Sci., I, 1868, p. 104,

pi. 14, fig. 2. 
Spirifera (M.) richardsoni Whiteaves, Cont. Canadian Pal., I, 1891, p. 226;- 

Ibidem, 1892, p. 287, pi. 37, fig. 7. 
Spirifera conradana Miller, American Pal. FOBS., 2d ed., 1883, p. 372. Netfcel-

roth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 110, pi.
7, figs. 11-13. 

Spirifera (M.) undifera Walcott, Mon. U. S. Geol. Survey, VIII, 1884, pi. 3, figs.
3, 6; pi. 14, fig. 11. 

Loc. New York; Ohio; Falls of Ohio; Illinois; Iowa; Maryland; Virginia;
Eureka district, Nevada; Ontario and lakes Manitoba and Winnipegosis;
Mackenzie River, Northwest Territory, Canada. 

01)8. Mr. Walcott is correct in regarding this species the same as Spirifer
undiferus Roemer. Conrad's species, however, was published in 1842, while
that of Roemer is two years later, or in 1844. S. richardsoni is a young
specimen of S. coinpacta which Mr. Walcott has shown to be a synonym for
S. undiferus. See Reticularia knappiana.
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Beticularia franklini (Meek). Hamilton (Dev.). 
Spirifer (Martinia) franklini Meek, Trans. Chicago Acad. Sci., I, 1868, p. 107,

pi. 14, fig. 12.
Spirifera (M.)glabravar. franklini Whiteaves, Coiit. Canadian Pal., 1,1891, p. 225. 
Loo. Mackenzie River, Northwest Territory, Canada. 
06s. The type specimen in the U. S. National Museum collection proves to be

closely related to Reticularia Itevis Hall.

Keticularia guadalupensis (Shumard). Upper Carboniferous. 
Spirifera guadalupensis Shumard, Trans. St. Louis Acad. Sci., I, 1859, p. 391. 
LOG. Guadalupe Mountains, Texas.

Reticularia knappiana (Nettelroth). Corniferous (.Dev.). 
Spirifera knappiana Nettelroth, Kentucky Fossil Shells, Mein. Kentucky Geol.

Survey, 1889, p. 122, pi. 7, fig. 14. 
Loo. Falls of Ohio. 
Oba. Probably the same as R. fimbriata.

Reticularia Isevis (Hall). Portage (Dev.). 
Delthyris lams Hall, Geol. N. Y.; Rep. Fourth Diet,, 1843, p. 245, fig. 1.
Spirifera Levis Hall, Pal. New York, IV, 1867, p. 239, pi. 39, figs. 1-12.
Spirifer loevis Williams, American Jour. Sci., 3d ser., XX, 1880, p. 456. Hall and

Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 19,33,37, pi. 38, figs. 11-13; pi. 
. 84, fig. 29. Kindle, Bull. American Pal., 6, 1896, p. 36. 

Spirifera (Martinia) glabra var. Lcvis Williams, Ann. New York Acad. Sci., II,
6, 1881, pi. 14, figs. 1, 2. Wulcott, Mon. U. S. Geol. Survey, VIII, 1884,p. 140. 

Loo. Ithaca and Cortlandville, New York.

Reticularia modesta (Hall). Lower Helderberg (Dev.).
Spirifer modestus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p'. 61;  

Pal. New York, III, 1859, p. 203, pi. 28, fig. 1. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1893, p. 37, pi. 38, figs. 1,3.

LOG. Cumberland, Maryland.

Reticularia nevadaensis (Walcott). Upper Devonian.
Spirifera (M.) glabra var. nevadensis Walcott, Mon. U. S. Geol. Survey, VJII,

1884, p. 139, pi. 3, fig. 5; pi. 14, fig. 14. 
Loc. Eureka district, Nevada.

Reticularia (?) nympha (Billings). Lower Helderberg (Dev.). 
Spirifera nympha Billings, Proc. Portland Soc. Nat. Hist., I, 1863, p. 116, pi. 3,

fig. 15. 
Loc. Masardis, Maine.

Reticularia perplexa (McOhesney). Upper Carboniferous.
Spirifer lineatus Shuinard, Geol. Survey Missouri, 1855, p. 216. Hall, Pacific 

R. R. Reports, III, 1856, p. 101, pi. 2, figs. 6-8. Marcou, Geol. N. America, 
1858, p. 50, pi. 7, fig. 5. Newberry, Ives's Rep. Colorado River of the West, 
1861, p. 127. Swallow, Trans. St. Louis Acad. Sci., II, 1866, p. 408. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 10,11, 17, 21,30,39, pi. 38, 
figs. 2, 4, 7, 8.

Spirifer pjrploxus McChesney, New Pal. Fossils, 1860, p. 43.
Spirifer lineatus? Meek, Geol. Survey California, I, 1864, p. 13, pi. 2, fig. 6.
Spirifer lineatus var. perplexus Swallow, Traus. St. Louis Acad. Sci., II, 1866, 

p. 408.
Spirifera lineata Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, pi. 2, fig. 

3. Keyes, Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 230.
Spirifer (Martinia) perplexa Derby, Bull. Cornell Univ., 1,1874, p. 16, pi. 3, figs. 

27, 39, 40, 45, 50; pi. 8, fig. 13.
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Reticularia perplexa (McCkesuey) Continued.
Spirifera (Martinia) lineata ? White, Wheeler's Expl. and Survey west 100th

Meridian, III, Appendix, 1881. 
Spirifera (Martinia) lineata White, Eleventh Rep. State Geol. Indiana, 1882, p.

372, pi. 42, figs. 4-6; Thirteenth Rep. State Geol. Indiana, 1884; p. 133, pi.
27, figs. 4-6. Herrick, Bull. Denison Univ., II, 1887, p. 46, pi. 1, fig. 13. 
Whitfield, Annals 'N. Y. Acad. Sci., V, 1891, p. 603, pi. 16, figs. 3-5; Geol.
Ohio, VII, 1895, p. 488, pi. 12, figs. 3-5.

Spirifera perplexa Keyes, Geol. Survey Missouri, V, 1895, p. 84. 
LOG. Ohio; Indiana; Illinois; Missouri; Iowa; Kentucky; California; Texas;

Pecos and Tigeras, New Mexico; Shasta County, California; Bomjardini
and Itaituha, Brazil. 

Obs. This species is not identical with Reticularia liueata Martin, as found in
England and Belgium. Reticularia pseudolineata (Hall) is more closely
allied to that species than R. perplexa (McChesney).

Reticularia perplexa striatilineata (Swallow). Upper Carboniferous. 
Spirifer lineatus vai. striatoliueatus Swallow, Trails. St. Louis Acad. Sci., II,

1866, p. 408. 
Loc. Missouri. 
Obs. Regarded by Keyes as a synonym for R. perplexa.

Reticularia praematura (Hall). Chemuug (Dev.). 
Spirifera praematura Hall, Proc. American Philosophical Soc., X, 1866, p. 246;  

Pal. New York, IV, 1867, p. 250, pi. 33, figs. 31-35; Second Ann. Rep. N. Y. 
State Geol., 1883,'pi. 61, figs. 23-25.

Martinia prematura Herrick, Geol. Ohio, VII, 1895, pi. 23, fig. 12. 
Spirifer prajmaturus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 37,

" pi. 36, figs. 23-25. 
LOG. Meadville and Oil Creek, Pennsylvania.

Reticularia pseudolineata (Hall). Burlington-Keokuk (L. Garb.).
Spirifer pseudolineatus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 645, pi. 20, 

fig. 4. ?Herrick, Bull. Geol. Soc. America, II, 1891, p. 45, pi. 1, fig. 18. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 189,3, pp. 21, 37, pi. 36, figs. 28-30.

Spirifera lineatoides Swallow, Trails. St. Louis Acad. Sci., I, 1860, p. 645.
Spirifera pseudolineata Safford, Geol. Tennessee, 1869, p. 360. Hal], Second

Ann. Rep. N. Y. State Geol., 1883, pi. 61, figs. 28-30.
. Reticularia pseudolineata Waageti, Palseontologica. Indica, Ser. XIII, I, 1883,

p. 542. 
Spirifera lineatoides and pseudolineata Keyes, Geol. Survey Missouri, V, 1895,

pp. 81, 82, pi. 40, fig. 6.
LOG. Keokuk, Io\va; Warsaw, Illinois; Crawfordsville, Indiana; Missouri. 
Obs. See R. perplexa (McChesuey).

Reticularia setigera (Hall). Kaskaskia (L. Garb.).
Spirifer setigerus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 705, pi. 27, fig. 4.  

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 21,37, pi. 36, figs. 26, 27.
Spirifera setigera Hall and Whitfield, King's U. S. Geol. Expl. 40th Pail., IV, 

1877, p. 270, pi. 5, figs. 17,18. Hall, Second Ann. Rep. N. Y. State Geol., 1883, 
pi. 61, figs. 26, 27. Keyes, Geol. Survey Missouri, V, 1895, p. 83.

Reticularia setigera Waagen, Paliuontologica Indica, Ser. XIII, I, 1883, p. 542.
LOG. Kaskaskia and Chester, Illinois; Caldwell and Crittenden counties, Ken 

tucky ; Oquirrh Mountains, Utah.
Obs. See R. translata.

Reticularia subundifera (Meek and Worthen). Hamilton (Dev.). 
Spirifera subundifera Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 434, 

pi. 10, fig. 5.
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Reticularia subundifera (Meek and Wortheu) Continued.
Spirifera (M.) undifera var. subundifera Walcott, Mon. U. S. Geol. Survey, VIII,

1884, p. 145. 
Loc. Eock Island, Illinois.

Reticularia (?) temeraria (Miller). Lower Carboniferous.
Spirifera temeraria Miller, Jour. Cincinnati Soc. Nat. Hist., IV, 1881, p. 314, pi.

7, fig. 9. 
LOG. Lake Valley mining district, New Mexico.

Reticularia tenuispinata (Herrick). Waverly (L. Garb.).
Spirifera (Martinia) tenuispinata Herrick, Bull. Denison Univ., IV, 1888, p. 27,

pi. 2, fig. 4.
Spirifer tenuispinatus Herrick, Geol. Ohio, VII, 1895, pi. 15, fig. 4. 
Loc. Granville, Ohio. v

Reticularia translata (Swallow). Kaskaskia (L. Carb.).
Spirifera translata Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 85.
Loc. Chester, Illinois; St. Marys, Missouri.
0&8. Kegarded by Keyes as a synonym for E. setigera. 

RETZIA King. Genotype Terebratula adrieni de Verneuil.
Eetzia King, Mon. Permian Fossils, Pal. Soc., 1850, p. 137. Hall, Sixteenth Eep. 

N. Y. State Cab. Nat. Hist., 1863, p. 53, figs. 1-3 on p. 55. Hall and Clarke, 
Pal. New York, VIII, Pt. II, 1893, p. 103, figs. 80-100 on pp. 106, 107;^ 
Thirteenth Ann. Eep. N. Y. State Geologist, 1895, p. 787.

O&s. It is very probable that all of the species here referred to Eetzia will prove 
to belong to other genera.

Eetzia altirostris White=Eurnetria altirostris. 
Eetzia chloe Billings=Parazyga hirsuta.
Retzia (?) circularis Miller. Chouteau (L. Carb.). 

Eetzia circularis Miller, Eighteenth Ann. Eep. Geol. Survey Indiana, 1894, p. 316,
pi. 9, figs. 32-34. 

LOG. Sedalia, Missouri.

Eetzia compressa Meek=Hustedia inormoni., 
Eetzia dubia Billings=Treinatospira dubia. 
Eetzia electra Billings=Ehynchospira electra. 
Eetzia eugenia Billings=Ehynchospira eugenia. 
Eetzia evax Hall=Hoinceospira evax. 
Eetzia formosa Whitfield=Ehynchospira formosa.
Retzia (?) granulifera Meek. Lorraine (Ord.). 

Ketzia (Trematospira) granulifera Meek, Proc. Acad. Nat. Sci. Philadelphia, 1872,
p. 318; Pal. Ohio, I, 1873, p. 128, pi. 11, fig. 6.

Trematospira (?) granulifera Miller, Cincinnati Quart. Jour. Sci., II, 1875,p. 61. 
Loc. Cincinnati, Ohio. 
Obs. This species is probably a rhynchonelloid.

Eetzia hippolyte Billings=Trematospira hippolyte.
Retzia (?) jamesiana Eathbun. Middle Devonian. 

Eetzia jainesiaua (Hartt) Eathbun, Bull. Buffalo Soc. Nat. Hist., I, 1874, p. 243,
pi. 10, figs. 23, 27-38. 

Eetzia ? jamesiana Derby, Archives do Museu Nacional do Eio de Janeiro, IX,
1890, p. 79. 

Eetzia cf. jamesiana A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892, p.
68, pi. 4, fig. 14. 

Loc. Erere and Eio Maecuru, Province of Para, Brazil; Bolivia.
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Eetzia inarcyi Shuniard==Eumetria marcyi. 
Eetzia meekana Sliuinard=Hustedia meekana. 
Ketzia mormoni Marcou=Hustedia mormoni. 
Eetzia osagensis Swallow=Acainbona osagensis. 
Eetzia papillata Shumard=Hustedia papillata.

Retzia (?) plicata Miller. Chouteau (L. Garb.).
Eetzia plicata Miller, Eighteenth Ann. Rep. Geol. Survey Indiana, 1894, p. 316,

pi. 9, figs. 29-31. 
LOG. Sedalia, Missouri.

Retzia polypleura A. Winchell. Portage (Dev.).
Retzia polypleura A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 406. 
Loc. Port aux Barques, Michigan.

Retzia (?) popeana Swallow. ? Chouteau (L. Garb.).
Retzia (?) popeana Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 654. 
Loc. Locality and formation *not given.

Eetzia punctulifera Shumard=Hustedia mormoni. 
Eetzia. radialis Walcott (non Phillips)=Hustedia mormoni. 
Eetzia sexplicata White and Whitfield=Ptychospira sexplicata. 
Eetzia sobrina Beecher and Clarke=Homceospira sobriua.

Retzia (?) subglobosa Hall. Schoharie (Dev.). 
Rhynchospira subglobosa Hall, Pal. New York, IV, 1867, p. 421, pi. 63, tigs. 23-25. 

Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 49, fig. 22. 
Retzia subglobosa Miller, N. American Geol. and Pal., 1889, p. 367. 
Loc. Schoharie, New York.

Eetzia subglobosa McChesney=Hustedia mormoni. 
Eetzia triangularis Miller=Hustedia triangular/is. 
Eetzia vera Hall=Eurnetria marcyi. 
Eetzia vera costata Hall=Eunietria inarcyi costata. 
Eetzia verneuiliana Hall=Eumetria marcyi. 
Eetzia f wardiana Eathbun=Trigeria wardiana. 
Eetzia woosteri White=Eumetria woosteri.

RHINOBOLUS Hall. Genot. Ehynobolus sp. H.=f ObOms galtensis Bill.
Rhynobolus Hall, Notes on some New or Imperfectly Known Forms among the 

Brachiopoda, 1871, p. 5; Ibidem, 1872, p. 5, pi. 13, fig. 10; Twenty-third 
Rep. N. Y. State Cab. Nat. Hist., 1873, p. 247, pi. 13, fig. 10. Waagen, Palse- 
ontologica Indica, Ser. XIII, I, 1885, p. 761. Hall and Clarke, Pal. New 
York, VIII, Pt. I, 1892, pp. 44, 46, 164; Eleventh Ann.. Rep. N. Y. State 
Geologist, 1894, p. 239.

Rhinobolus davidsoni Hall and Glarke. Niagara (Sil.).
Rhinobolus davidsoui Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 45,

176, pi. 4B, figs. 10-12. 
Loc\ Near Grafton, Wisconsin.

Rhinobolus galtensis (Billings). Guelph (Sil.). 
Obolus galtensis Billings, Pal. Fossils, I, 1862, p. 168, fig. 153. 
Obolellina galtensis Billings, Canadian Nat. Geol., VI, 1871, p. 222; Ibidem,

1872, p. 328.
Trirnerella minor Dall, American Jour. Conch., VII, 1871, p. 83, pi. 11, fig. 6. 
?Rhynobolus sp. ? Hall, Twenty-third Rep. N. Y. State Cab. Nat. Hist., 1873, 

p. 247, pi. 13, fig. 10.
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Rhinobolus galtensis (Billings) Continued.
Trimerella (?) galtensis Davidson and King, Quart. Jour. Geol. Soc. London,

XXX, 1874, p. 151, pi. 18, fig. 13; pi. 19, fig. 4. 
Rhynobolus galtensis Whiteaves, Pal. Fossils, III, 1884, p. 7, pi. 2, fig. 1; pi. 8,

fig. 3. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 45, pi. 4B, figs. 7-9. 
LOG. Gait, Elora, Hespelar, and Durham, Ontario.

RHIPIDOMELLA (Ehlert. Genotype Terebratula miclielini L'SveilM.
' Rhipidomys (Ehlert (non Wagnor, 1844), Fischer's Manuel de Conchyliologie,

1887, p. 1288. Hall, Bull. Geol. Soc. America, I, 1889, p. 21. 
Rhipidomella (Ehlert, Journal de Conchyliologie, 1891, p. 372. Hall and Clarke, 

Pal. New York, VIII, Pt. I, 1892, p. 209; Eleventh Ann. Rep. N. Y. State 
Geologist, 1894, p. 271.

Rhipidomella alsa Hall. Schoharie (Dev.). 
Orthis alsus Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 33; Pal.

New York, IV, 1867, p. 36, pi. 4, figs. 2-7.
Rhipidomella alsa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
Loc. Albany County, New York. 
Obs. Probably a synonym for R. peloris Hall.

Rhipidomella assimilis Hall. Lower Helderberg (Dev.).
Orthis assimilis Hall, Pal. New York, III, 1859, p. 175, pi. 15, fig. 1. 
Rhipidomella assimilis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 224. 
Loc. Schoharie, New York.

Rhipidomella burlingtonensis Hall. Burlington (L. Garb.). 
Orthis micheliui var. burlingtonensis Hall, Geol. Survey Iowa, I, Pt. II, 1858,

p. 596, pi. 12, fig. 4. 
Rhipidomella burlingtonensis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892,

p. 225, pi. 6A, fig. 13; pi. 20, figs. 5, 6.
Orthis burlingtouensis Keyes, Geol. Survey Missouri, V, 1895, p. 63, pi. 38, fig. 7. 
LOG. Burlington, Iowa; Quincy, Illinois; Hannibal, Missouri.

Rhipidomella circulus Hall. Clinton (Sil.). 
Orthis circulus Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 71, fig. 1; Pal. New

York, II, 1852, p. 56, pi. 20, fig. 6. Billings, Canadian Nat. Geol., I, 1856, p.
134, pi. 2, fig. 1. 

Rhipidomella circulus Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 210,
224, pi. 6A, figs. 1, 2. 

Loc. Reynales Basin, New York; Hamilton, Ontario.

Rhipidomella clarkensis (Swallow). Keokuk (L. Garb.). 
Orthis clarkensis Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 81. 
Rhipidomella clarkensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
Loc. Clark County, Missouri. 
Obs. Keyes regards this species as a synonym for Schizophoria swallovi.

Rhipidomella cleobis Hall. Onon'daga (Dev.).
Orthis cleobis Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 35; 

Pal. New York, IV, 1867, p. 41, pi. 5, figs. 9, 10.
Rhipidomella cleobis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
Loc. Williamsville and Clarence, New York.

Rhipidomella cumberlandiae Hall. Oriskany (Dev.).
Orthis Cumberland! fe Hall, Pal. New York, III, 1859, p. 481, pi. 95A, figs. 20, 21. 
Rhipidomella cumberlandise Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 225. 
Loc. Cumberland, Maryland.
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Rhipidomella (?) cuneata (Owen). Hamilton (Dev.).
Orthis cuneata Owen, Geol. Survey Wisconsin, Iowa, and Minnesota, 1852, p.

585, pi. 3A, fig. 10.
Rhipidomella cuneata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
LOG. New Buffalo, Iowa

Rhipidomella cyclas Hall. Marcellus and Hamilton (Dev.). 
Orthis cyclas Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 78; 

Pal. New York, IV, 1867, p. 52, pi. 7, figs. 2, 3.
Rhipidomella cyclas Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
Loc. York, Pavilion, Bellona, etc., New York.

Rhipidomella dalyana (Miller). Burlington (L. Garb.).
Orthis dalyana Miller, Jour. Cincinnati Soc. Nat. Hist., IV, 1881, p. 313, pi. 7, fig. 8. 
Rhipidomella dalyana Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
Loc. Lake Valley mining district, New Mexico.

Rhipidomella discus Hall. Lower Helderberg (Dev.).
Orthis discus Hall, Pal. New York, III, 1859, p. 165, pi. 10A, figs. 7-12. 
Rhipidomella discus Hall and Clarke, Ibidem, VIII, Pt. I, 1892, pp. 210, 225. 
Loc. Hudson, Catskill, etc., New York; Square Lake, Maine.

Rhipidomella duhia Hall. St. Louis (L. Garb.).
Orthis dubius Hall, Trans. Albany Institute, IV, 1858, p. 12. Whitfield, Bull.

American Mus. Nat. Hist., I, 1882, p. 45, pi. 6, figs. 1-5. Hall, Twelfth Rep.
State Geol. Indiana, 1883, p. 324, pi. 29, figs. 1-5.

Orthis cooperensis Swallow, Traus. St. Louis Acad. Sci., II, 1863, p. 82. 
Rhipidomella dubia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 210,

225, pi. 6A, figs. 18-22.
Orthis dubia Keyes, Geol. Survey Missouri, V, 1895, p. 64. 
Loc. Spergen Hill and Bloomington, Indiana; Alton, Appanoose, etc., Illinois;

Boonville and Barretts'Station, Missouri; Keokuk, Iowa; CaldAvell County,
Kentucky. 

Ola. Typical examples of R. cooperensis have been studied in Professor Hall's
collection.

Rhipidomella eminens Hall. Lower Helderberg (Dev.).
Orthis eminens Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 42, figs. 

1 1,2;-Pal. New York, III, 1859, p! 167, pi. 11, figs. 7-14.
Rhipidomella eininens Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

210, 225. 
Loc. Schoharie, Carlisle, etc., New York.

Rhipidomella goodwini (Nettelroth). Hamilton (Dev.). 
Orthis goodwini Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Sur 

vey, 1889, p. 39, pi. 17, figs. 30-32. 
Loc. Falls of Ohio.

Rhipidomella hartti (Bathbun). Middle Devonian.
Orthis hartti Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 23. 
Loc. Province of Para, Brazil.

Rhipidomella hybrida (Sowerby). Niagara (Sil.).
Orthis hybrida Sowerby, Murchison's Silurian System, 1839, p. 630, pi. 13, fig. 

11. Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 105, fig. 7; Pal. New York, 
II, 1852, p. 253, pi. 52, fig. 4. Roemer, Die Silurische Fauna des West. Ten 
nessee, 1860, p. 63, pi. 5, fig. 6, Meek and Worthen, Geol. Survey Illinois, 
1868, p. 371, pi. 7, fig. 7. Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. 
Hist., 1879, p. 149, pi. 21, figs. 18-25; Eleventh Rep. State Geol. Indiana, 
1882, p. 285, pi. 21, figs. 18-25; Second Ann. Rep. N. Y. State Geol., 1883, pi. 36,
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Ehipidomella hybrida (Sowerby) Continued.
figs. 1-5. Foerste, Bull. Deuison Univ., 1,1885, p. 83, pi. 13, fig. 10. Beeclier
and Clarke, Mem. N. Y. State Mus., 1,1889, p. 17, pi. 1, figs. 13-18. Nettelroth,
Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 39, pi. 32, figs.
32-35.

Orthis hybrida? Hall, Trans. Albany Institute, IV, 1863, p. 209. 
Rhipidomella hybrida Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 210,

224, pi. 6, figs. 1-5.
Orthis (Rhipidomella) hybrida Foerste, Geol. Ohio, VII, 1895, p. 584, pi. 25, fig. 10. 
Loc. Europe; Lockport, etc., New York; Waldron, Indiana; Dayton, Ohio;

Louisville, Kentucky; Perry County, Tennessee; Perry County, Missouri;
Arisaig, Nova Scotia (Ami).

Rhipidomella idonea Hall. Hamilton (Dev.).
Orthis idonea Hall, Pal. New York, IV, 1867, p. 52, pi. 63, figs. 1-5. 
Rhipidomella idonea Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
Loc. Moscow and Eighteen Mile Creek, New York.

Rhipidomella inca (d'Orbigny). Devonian. 
Orthis inca d'Orbigny, Voyage dans FAru^rique Mdridionale, Pal., 1842, p. 38. 
Spirifer inca d'Orbigny, Ibidem, 1842, pi. 2, figs. 10-12. 
Loo. Cochabamba, Bolivia.

Rhipidomella leucosia Hall. Hamilton (Dev.).
Orthis leucosia Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 80; 

Pal. New York, IV, 1867, pp. 48, 63, pi. 7, fig. 4; pi. 8, figs. 9, 10; Second
Ann. Rep. N. Y. State Geol., 1883, pi. 36, fig. 16. 

Rhipidomella leucosia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225,
pi. 6, fig. 16; pi. 6A., fig. 9. 

Loo. Eighteen Mile Creek, Canandaigua Lake, etc., New York; Cumberland,
Maryland.

Rhipidomella livia (Billings). Corniferous (Dev.).
Orthis livia Billings, Canadian Journal, n. ser., V, 1860, p. 267, figs. 14-16;  

Geol. Canada, 1863, p. 369, fig. 385. Hall, Pal. New York, IV, 1867, p. 38, 
pi. 5, fig. 4. Billings, Pal. Fossils, II, 1874, p. 32, figs. 14-16. Nettelroth, 
Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 40, pi. 16, 
figs. 23,24; pi. 17, figs. 33-35,

Rhipidomella livia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225.
Loc. Walpole, Ontario; New York; Columbus, Ohio; Falls of Ohio; Indian 

Cove, Gasp6.

Rhipidomella lucia (Billings). Oriskany (Dev.).
Orthis lucia Billings, Pal. Fossils, II, 1874, p. 35, pi. 3, fig. 4.
Rhipidomella lucia Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 225.
Loc. Indian Cove, Gaspd. '

Rhipidomella media (Shaler). Anticosti (Sil.). 
Orthis media Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 65. Billings, Cata 

logue Silurian Fossils of Anticosti, 1866, p. 41. 
Loc. Anticosti.

Rhipidomella michelini (L'fiveill6). Waverly (L. Garb.).
Terebratula michelini L'EVeille", M6m. Socie'te' Ge"ol. de France, II. 1835, p. 39,

pi. 2, figs. 14-17. 
Orthis michelini Yandell and Shumard, Cont. Geol. Kentucky, 1847, p. 21. 

A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 116. 
Orthis michelini? A. Winchell, Proc. American Philosophical Soc., XII, 1870, p.

251. Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 36. figs. 19-21.
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Rhipidomella michelini (L'Eveille') Continued.
Rhipidomella michelini Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

194, 225, pi. 6A, fig. .12. 
Loc. South, of Louisville, and near Lebanon, Kentucky; Newark, Granville,

etc., Ohio; Shafers, Pennsylvania; Lake Valley mining district, New Mexico. 
Obs. It is probable that the American identifications of this species are the

same as R. oweni Hall and Clarke.

Rhipidomella missouriensis (Swallow). Chouteau (L. Garb.).
Orthis missouriensis Swallow (non Shumard, 1855), Trans. St. Louis Acad. Sci., I,

1860, p. 639. 
Rhipidomella missourieusis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 225, pi. 6A, figs. 16, 17. 
Loc. Cooper and Marion counties, Missouri.

Khipidomella (?) mitis (Hall). Schoharie (Dev.). 
Orthis mitis Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 34; Pal.

New York, IV, 1867, p. 37. 
Loc. Albany and Schoharie counties, New York.

Rhipidomella musculosa Hall. , Oriskany (Dev.). 
Orthis musculosa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 46; Pal.

New York, III, 1859, p. 409, pi. 91, figs. 1-3; pi. 95, figs. 1-7. 
Rhipidomella musculosa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

190,210, 225, pi. 6A, fig. 5. 
Loc. Schoharie and Albany counties, New York; Cumberland, Maryland.

Rhipidomella nevadaensis (Meek). Carboniferous.
Orthis michelini (non L'EVeill6) var. Meek, King's U. S. Geol. Expl. 40th Parl.,

IV, 1877, p. 63, pi. 7, fig. 1.
Orthis nevadensis Meek, Ibidem, 1877; end of description. 
Rhipidomella nevadensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 225. 
Loc. White Pine district, Nevada.

Rhipidomella oblata Hall. Lower Helderberg (Dev.).
Orthis oblata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 41, figs. 

l-5;-Pal. New York, III, 1859, p. 162, pi. 10, figs. 1-22. Whitfield, Geol. Wis 
consin, IV, 1882, p. 320, pi. 25, figs. 1, 2.

Rhipidomella oblata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 210, 
225, pi. 6A, figs. 3, 4.

Loc. Schoharie, Carlisle, Hudson, etc., New York; Waunakee, Wisconsin.

Rhipidomella oblata emarginata (Hall). Lower Helderberg (Dev.). 
Orthis oblata var. emarginata Hall, Pal. New York, III, 1859, p. 164, pi. 10A,

figs. 4-6. 
Loc. Cumberland, Maryland.

Rhipidomella occasns Hall. Kinderhook (L. Garb.). 
Orthis occasus Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 111. 
Rhipidomella occasus Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
Loc. Rockford, Indiana. 
Obs. Compare with R. thiemei White.

Rhipidomella oweni Hall and Glarke. Waverly (L. Garb.). 
Orthis (Rhipidomella) oweni Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 342, pi. 6, figs. 19-21.'
Loc. Buttonmould Knobs, south of Louisville, Kentucky. 
Obs. See R. michelini L'Eveille'.
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Bhipidomella pecosi (Marcou). Tipper Carboniferous.
Ortbis pecosi Marcou, Geol. N. America, February 1858, p. 48, pi. 6, fig. 14.  

White, Wheeler's Expl. Survey west 100th Meridian, IV, 1875, p. 125, pi. 9, 
fig. 5. Kayser, Richthofen's Chiua, IV, 1883, p. 177, pi. 24, fig. 1. Waagen, 
Palaeontologica Indica, Ser. XIII, I, 1884, p. 573, pi. 56, figs. 1-3. White, 
Thirteenth Rep. State Geol. Indiana, 1884, p. 129, pi. 32, figs. 20-22. Koyes, 
Geol. Survey Missouri, V, 1895, p. 64. Smith, Proc. American Phil. Soc., 
XXXV, 1897, p. 27 (extract).

Orthis carbonaria Swallow, Trans. St. Louis Acad. Sci., I, June, 1858, p. 218.  
Meek, Final Rep. U. S. Geol. Survey Nebraska, 1872, p. 173, pi. 1, fig. 8.  
Meek and Worthen, Geol. Survey Illinois, V; 1873, p. 571, pi. 25, fig. 4. Hall, 
Second Ann. Rep. N. Y. State Geol., 1883, pi. 37, figs. 1-4.

Orthis sp. uudet. Meek, Pal. California, I, 1864, p. 10, pi. 2, fig. 5.
Rhipidomella pecosi Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 210, 

226, pi. 7, figs. 1-4.
Loc. Throughout the Upper Carboniferous of North America; Lo-Ping, China; 

Amb, India.

KMpidomella peloris Hall. Schoharie (Dev.).
Orthis peloris Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 32; 

Pal. New York, IV, 1867, p. 34, pi. 4, figs. 1, 8-10.- 
Rhipidomella peloris Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225,

pi. 6A, fig. 6.
Loc. Clarksville and Knox, New York. 
01)8. Probably the same as R. alsa HaJl.

Rhipidomella penelope Hall. Hamilton (Dev.).
Orthis penelope Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 79, 

iigs. 1, 2; Pal. New York, IV, 1867, p. 50, pi. 6, fig. 2; Second Ann. Rep. 
N. Y. State Geol., 1883, pi. 36, figs. 6-13.

Rhipidomella penelope Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 
211, 225, pi. 6, figs. 6-13; pi. 6A, fig. 10 (?11).

Loc. Hamburg, Alexander, Pavilion, York, Moscow, etc., New York.

Rhipidomella penniana (Derby). Upper Carboniferous.
Orthis penniana Derby, Bull. Cornell Univ., I, 1874, p. 26, pi. 5, figs. 13, 15, 17,

19-22;-pi. 8, fig. 2. 
Rhipidomella penniana Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

210, 225, pi. 7, figs. 5-10. 
Loc. Bomjardim.and Itaituba, Brazil.

Rhipidomella pennsylvanica (Simpson). Chemung (Dev.).
Orthis pennsylvanica Simpson, Traus. American Philosophical Soc., n. ser., XVI,

1889, p. 437, fig. 1. 
Loc. Tioga and McKean counties, Pennsylvania.

Rhipidomella rhynchonelliformis (Shaler). Anticosti (Sil.).
Orthis rhynchouelliformis Shaler, Bull. Mus. Coinp. Zool., 4, 1865, p. 66. Bill 

ings, Catalogue Sil. Foss. Auticosti, 1866, p. 42. 
Loc. Anticosti. 
01)8. Probably a variety of Rhipidomella uberis (Billings).

Rhipidomella semele Hall. Onondaga (Dev.). 
Orthis semele Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 34; Pal.

New York, IV, 1867, p. 40, pi. 5, figs. 7, 8. -
Rhipidomella semele Hall and Clarke, Pal. New York, VlII, Pt. I, 1892, p. 225. 
Loc. Erie County, New York; Columbus, Ohio.
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Rhipidomella solitaria Hall. Hamilton (Dev.).
Orthis solitaria Hall, Thirteenth Rep. New York State Cah. Nat. Hist., 1860, p.

80; Pal. New York, IV, 1867, p. 45, pi. 7, fig. 1.
Rhipidomella solitaria Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225. 
Loc. York, New York.

Rhipidomella subcirculus (Simpson). Clinton (Sil.).
Orthis subcircula Simpsou, Trans. American Philosophical Soc., n. ser., XVI,

1889, p. 437, fig. 2. - ' , 
Loc. Mifflin and Huntington counties, Pennsylvania.

Rhipidomella subelliptica (White and Whitfield). Kinderhook (L.Garb.).
Orthis subelliptica White and Whitfield, Proc. Boston Soc. .Nat. Hist.. VIII,

1862, p. 292. 
Rhipidomella subelliptica Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 225. 
Loc. Burlington, Iowa.

Rhipidomella suborbicularis Hall. , Hamilton (Dev.). 
Orthis suborbicularis Hall, Geol. Survey Iowa, I, Pt, II, 1858, p. 486, pi. 2, fig. 1. 
Rhipidomella suborbicularis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 225. ' 
Loc. Rock Island, Illinois.

Rhipidomella thiemei (White). Chemung (Dev.) and Kinderhook (L.
Carb.). 

Orthis thiemii, White, Jour. Boston Soc. Nat. Hist., VII, 1860, p. 231; Twelfth
Rep. Hayden's U. S. Geol. Survey Terr., 1883, p-. 164, pi. 41, fig. 4. 

Orthis thiemii? Hall, Pal. New York, IV, 1867, p. 63, pi. 8, fig. 2. 
Rhipidomella thiemii Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 225,

pi. 6A, figs. 14,15.
Loc. Burlington, Iowa; In the Chemung group at Leon, Napoli, and New Albion, 

New York.

Rhipidomella tubulistriata Hall. Lower Helderberg (Dev.). 
Orthis tubulostriata Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 42; 

Pal. New York, III, 1859, p. 166, pi. 11, figs. 1-6. 
Rhipidomella tnbulostriata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892,

pp. 210, 225. 
Loc. Albany County, New York.

Rhipidomella uberis (Billings). Anticosti (Sil.).
Orthis aequivalvis Shaler (non Hall, 1847), Bull. Mus. Comp. Zool., 4,1865, p. 66. 
Orthis uberis. Billings, Catalogue Sil. Foss. Auticosti, 1866, p. 42. 
Rhipidomella uberis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,. p. 224. 
Loc. Anticosti. 
Obs. See Rhipidomella rhynchonelliformis (Shaler).

Rhipidomella vanuxemi Hall. Corniferous-Hamilton (D'ev.).
Orthis vauuxemi Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 135, figs. 

1-7; Geol. StuVey Iowa, I, Pt. II, 1858, p. -187, pi. 2, figs. 2, 3. Billings, 
Canadian Jour., V, 1860, p. 269. A. Wmchell, Proc. Acad. Nat. Sci. Phila,- 
delphia, 1862, p. 409. Billings, Geol. Canada, 1863, p. 384, fig. 417. Hall, 
Pal. New York, IV, 1867, pp. 40, 47, pi. 5, fig. 6; pi. 6, fig. 3; Second Ann. 
Rep. N. Y. State Geol.; 1883, pi. 36, figs. 14, 15. Netfcelroth, Kentucky Fos 
sil Shells, Mem. Kentucky Geol. Survey, 1889, p. 45, pi. 16, figs. 4-6, 12-14.  
Herrick, Geol. Ohio, VII, 1895, pi. 20, fig. 10.
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Rhipidomella vanuxemi Hall Continued.
Rhipidomella vanuxemi Hall and Clarke, Pal; New York, VIII, Pt. I, 1892, p.

225, pi. 6, figs. 14, 15; pi. 6A, figs. 7, 8. 
LOG. New York; Columbus, Ohio; Falls of Ohio; Rock Island, Illinois; Buffalo,

Iowa; Bosanquet, Ontario; Huron group, Port aux Barques, Michigan.

Rhipidomella vanuxemi pulchella (Herrick.) Waverly (L. Carb.). 
Orthis vanuxemi var. pulchella Herrick, Bull. Denison Univ., Ill, 1888, p. 38, pi.

*5, fig. 9.
Orthis vanuxemi var. gracilis Herrick, Geol. Ohio, VII, 1895, pi. 21, fig. 9. 
LOG. Granville, Ohio.

RHYNCHONELLA Fischer de Waldheiin. Genotype R. loxia Fischer de
Waldheim.

Rhynchonella Fischer de Waldheim, Notice des Fos. Gouv. Moscou, 1809, p. 35, 
tab. II, figs. 5, 6. Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 
1860, p. 65. Meek and Hayden, Pal. Upper Missouri, Smithsonian Cont. to 
Knowl., XIV, 172, 1864, p. 70. Hall, Pal. New York, IV, 1867, p. 332;  
Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 269. Dall, American 
Jour. Conch., VI, 1870, p. 151; Ibidem, VII, 1871, p. 70. Billings, Pal. Fos 
sils, II, 1874, p. 35. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky 
Geol. Survey, 1889, p. 72. Hall aud Clarke, Pal. New York, VIII, Pt. II, 1893, 
pp. 177, 178; Thirteenth Aim. Rep. N. Y. State Geologist, 1895, p. 822.

Rhynchonella aenigma (d'Orbigny). Jurassic. 
Terebratula ajnygma d'Orbigny, Voyage dans I'Ame'rique M6ridionale, Pal., 1842,

p. 62, pi. 22, figs. 10-13. 
Terebratula conciuua (uou Sowerby) Bayle and Coquand, Me"m. Soc. Gdol.

France, ser. ii, IV, 1851, p. 23, pi. 8, figs. 4-6.
Rhynchonella tenigma Gottsche, Palteontographica, Suppl., Ill, 1878, p. 34. 
Rhynchonella cfr. renigma Steinmau. Nenes Jahrb. f. Min., Beilageband, 1881,

p. 253. 
LOG. Guasco, Coquimbo, Dona Ana, Chile; Copiapo, Caracoles, and Iquique,

Peru.

Rhynchonella eequiplicata Gabb. Triassic.
Rhynchonella iequiplicata Qabb, Geol. Survey California, Pal., I, 1864, p. 35,

pi. 6, fig. 37. 
LOG. Cinnabar district, Humboldt Mountain, Nevada.

Rhynclionella sequiradiata Miller=Carnaroto3chia sequiradiata. 
Rhynchonella ajquivalvis Hall=Lissopleura sequivalvis.. 
Rhynchonella abrupta Hall=Undnulus abruptus.

Rhynchonella acadiaensis Davidson. Upper Carboniferous.
Rhynchonella acadiensis Davidson, Quart. Jour. Geol. Soc; London, XIX, 1863,

p. 172, pi. 9, fig. 16. Dawsou, Acadian Geol., 3d ed., 1878, p.'294, fig. 94. 
LOG. Brookfield, Nova Scotia.

Rhynchonella acinus Hall=Cainarotcechia acinus.
Rhynchonella acinus convexa Foerste = Camarotoachia acinus convexa.
Rhynchonella acutiplicata Hall. Lower Helderberg (Dev.).

Rhynchouella acutiplicata Hall, Tenth Rep. N. Y.° State Cab. Nat. Hist., 1857, 
p. 73, fig. 7; Pal. New York, HI, 1859, p. 232, pi. 33, fig. 3.

LOG. Schoharie, New York. 
Bull. 87  23
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Rhynchonella (?) acutirostris Hall. Chazy (Ord.).
Atrypa acutirostra Hall, Pal. New York, I, 1847, p. 21, pi. 4 bis, fig. 6. 
Rhynchonella acutirostris Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 65.
Loc. Chazy, New York. 
06«. This species is referred to Zygospira by Whitfield.

Khynchonella ainsliei Winchell=Rhynchotrema ainsliei. 
Rhynchonella algeri McCkesney. . Upper Carboniferous.

Rhynchonella algeri McChesuey, New Pal. Fossils, 1860, p. 51. 
LOG. Near New Harmony, Indiana.

Rhynchonella allegania Williams. Chemung (Dev.). 
Rhychouella allegania Williams, Bull. U. S. Geol. Survey, 41, 1887, p. 87, pi. 4,

figs. 1-8. 
Loo. Olean and Little Genesee, New York; Bradford, Pennsylvania.

Rhynchonella alta Calvin=Pugnax pugnus alta. 
Rhynchonella altilis Hall=Camarot03chia plena. 
Rhynchonella altiplicata Hall. Lower Helderberg (Dev.).

Rhynchonella altiplicata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 72,
figs. 1-4; Pal. New York, III, 1859, p. 231, pi. 33, fig. 2. 

Loc. Albany and Schoharie counties, New York.

Rhynchonella alveata Hall=0entronella alveata.
Rhynchonella ambigua Calvin. Middle Devonian. 

Rhynchonella ambigua Calvin, Bull. U. S. Geol. and Geogr. Survey Terr., IV,
" 1878, p. 729. 

Loc. Independence, Iowa.

Rhynchonella anduin Gottsche. Jurassic.
Terebratula tenigma (non d'Orb.) Darwin, Geol. Observations South America,

1846, pp. 215, 233, pi. 5, figs. 10-12. Burmeister and Giebel, Abh. Naturf.
Gessel. Halle, VI, 1862, p. 128. 

Terebratula subtetrseda (non Davidson) Conrad, U. S. Astronomical Exped.
Southern Hemisphere, 1855, p. 282, pi. 42, fig. 8. 

Rhynchonella anduin Gottsche, Palseontographica, Suppl., Ill, 1878, p. 34, pi. 4,
figs. 4-7. 

Loc. Iquique, Portezuelo de Manflas, and Cordillera de Dona Ana, Chile.

Rhynchonella augulata G-einitz (non Linn6)=Enteletes hemiplicatus. 
Rhynchonella (?) anticostiensis Billings. Lorraine (Ord.). 

Rhynchonella anticostiensis Billings, Pal. Fossils, I, 1862, p. 142, fig. 119; 
Geol. Canada, 1863, p. 211, fig. 212. 

Rhynchonella (?) anticostiensis Winchell and Schuchert, Minnesota Geol. Survey,
III, 1893, p. 464, fig. 34.

Rhynchonella anticostiensis var. Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 179. 
Loc. Antioosti; Wilmington and Savanna, Illinois; Lattners, Iowa; Wisconsin;

'Manitoba. 
Olis. Compare with R. argenturbica White.

Rhynchonella (?) antisiensis (d'Orbigny). Lower Devonian. 
Terebratula antisiensis d'Orbigny, Voyage dans l'Ame"rique Me"ridionale, Pal.,

1842, p. 36, pi. 2, figs. 26-28. 
? Rhynchonella cf. antisiensis A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII,

1892, p. 57, pi. 4, figs. 1-7. 
Loc. Cochabamba, Tarabuco, Bolivia.
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Rhynchonella antonii Gabb. I Cretaceous.
Rhynchonella antonii Gabb, Jour. Acad. Nat. Sci. Philadelphia, 2d ser., IV, 1881,

p. 299, pi. 42, fig. 10. 
Loc. Cerro de San Antonio, and near Chota, Peru.

Rhynchonella arctirostrata Swallow. St. Louis (L. Carb.).
Rhynchonella arctirostrata Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 84. 
Loc. Cooper County, Missouri.
Oba. Regarded by Keyes as a synonym for R. subcuueata = Caiuarophoria sub- 

cuneata.

Rhynchonella (?) argentea Billings. Anticosti (Sil.). 
Rhynchonella ? argentea Billings, Catalogue Silurian Fossils Anticosti, 1866,

p. 43. 
Loc. Anticosti.

Khynchonella argenturbica White=Bhynchotreta inaequivalvis. 
Rhynchonella aspasia Billings. Lower Helderberg (Dev.).

Rhynchonella aspasia Billings, Proc. Portland Soc. Nat. Hist., I, 1863, p. Ill,
pi, 3, tig. 6. 

Loc. Square Lake, Maine.

Rhynchonella barquensis A. Winchell. Marshall (L. Carb.).
Rhynchonella barquensis A. Winchell, Prbc. Acad. Nat. Sci. Philadelphia, 1862,

p. 408. 
Loc. Port aux Barques, Michigan.

Rhynchonella barrandi Hall=Camarot03chia barrandei.
Rhynchonella (?) helliformis Nettelroth. Niagara (Sil.).

Rhynchonella bellaforma Nettelroth, Kentucky Fossil Shells, Mem. Kentucky
Geol. Survey, 1889, p. 73. 

Loc. Louisville, Kentucky.

Rhynchonella helemnitica Quenstedt. Jurassic. 
Rhynchonella belemnitica(Quenst.) Moricke, N. Jahrb. f. Mineral., Beilageband,

IX, 1894, p. 61. 
For locality and observations see R. plicatissima.

Rhynchonella hialveata Hall. Lower Helderberg (Dev.).
Rhynchonella ? bialveata, Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,

p. 73; Pal. New York, III, 1859, p. 233, pi. 34, figs. 1-4. 
Loc. Albany County, New York; Square Lake, Maine.

Rhynchonella (?) bidens Hall. * Clinton (Sil.).
Atrypa bidens Hall, Pal. New York, II, 1852, p. 69, pi. 23, fig. 3. 
Rhynchonella bidens Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 77. 
Loc. Lockport, New York.

Rhynchonella (?) bidentata (Hisinger). Niagara (Sil.).
Terebratula bidentata Hisinger, Korigl. Svenska Vet.-Akad. Handl., for 1825,

1826, p. 343, pi. 7, fig. 5.
Atrypa bidentata Hall, Pal. New York, II, 1852, p. 276, pi. 57, fig. 3. 
Rhynchonella bidentata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist, 1859,

p. 77. 
Loc. Lockport, New York.

Rhynchonella billingsi Hall=Camarotoechia billingsi. 
Rhynchonella booensis Shumard=Leiorhynchus booneuse. 
Rhyiichonella brevirostris Billings=Anastrophia brevirostris.
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Rhynchonella camerifera A. Winchell. Marshall (L. Garb.). 
Rhynchonella camerifera A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862,

p. 408. 
LOG. Port aux Barques, Michigan.

Bhynchonella campbellana Hall=Uhcinulus campbellanus.
Ehynchonella camura Hall=Trematospira canmra.
Bhynchonella capax Hall=Bhynchotreina capax.
Ehynchonella caput-testudinis White=Camarophoria caput-testudinis.
Rhynchonella caracolensis Gottsche. Jurassic. 

Rhynchonella caracolensis Gottsche, Palseontographica, Suppl., Ill, 1878, p. 44,
pi. 4, fig. 8. Steinman, Neues" Jahrb. f. Mineral., Beilagebaud, 1881, p. 253. 
Moricke, Ibidem, Beilageband, IX, 1894, p. 61. 

LOG. Iquique, Chile; Caracoles, Bolivia.

Ehynchonella carbonaria McChesney. Upper Carboniferous. 
Rhynchonella carbonaria 'McChesney, New Pal. Fossils, 1860, p. 51. 
LOG. Near Farmington, Illinois.

Bhyuchonellg! carica Hall=Camarotcechia carica. 
Ehynchonella Carolina Hall=Gainarqt03chia Carolina. 
Ehynchonella castanea Meek=Hypothyris castanea. 
Ehynchonella congregata Hall=Camaroto3chia congregata. 
Ehynchonella contracta Hall=0amarotoechia contracta. 
Ehynchonella contracta var. saxatilis Hall=Camarotoechia contracta

saxatilis. 
Rhynchonella colletti Miller. Niagara (Sil.).

Rhynchonella colletti Miller, Eighteenth Ann. Rep. Geol. Survey Indiana, 1894,
p. 311, pi. 9, figs. 8, 9. 

LOG. Wabash, Indiana.

Rhynchonella cooperensis Shumard. . Kinderhook (L. Oarb.).
Rhynchonella coopereusis Shuinard, Geol. Rep. Missouri, 1855, p. 204, pi. C,

fig. 4. 
fCamarophoria cooperensis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 224,

pi. 18, fig. 6.
Loo. Cooper County, Missouri; Eureka district, Nevada.

Rhynchonella (?) corinthia Billings. Galciferous (Ord.).
Rhyuchonella.corinthia Billings, Pal. Fossils, I, 1865, p. 220. 
LOG. Table Head, Newfoundland.

Ehynchonella cuneata Billings, and Hall = Ehynchotreta cuneata
americana. 

Ehynchonella dawsoniana Davidson=Pugnax dawsoniana.

Rhynchonella (?) decemplicata Sowerby. Clinton (Sil.).
Rhynchonella decemplicata Foerste, Proc. Boston Soc. Nat. Hist., XXIV, 1890,

p. 320, pi. 6, figs. 23, 24. 
LOG. England; Cumberland Gap, Tennessee.

Ehynchonella dentata Hall=Ehynchotrema dentaturn. 
Ehynchonella dotis Hall=Camarotoechia dotis.

Rhynchonella dryope Billings. Oriskany (Dev.).
Rhynchonella dryope Billings, Pal. Fossils, II, 1874, p. 37, pi. 3A, fig. 1. 
Loc. Grand Greve, Gaspe".
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Bhynclionella dubia Hall=Protorhynclia dubia. 
Ehynchonella duplicata Hall=Camarotcechia duplicata. 
Ehynchonella eatoniaeformis McOhesney=Pugnax rockymontana. 
Rhynchonella emacerata Hall. Clinton (Sil.).

Atrypa emacerata Hall, Pal. New York, II, 1852, p. 71, pi. 23, fig. 6. Dawson,
Acadian Geology,-3d ed., 1878, p. 599. 

Ehynchonella emacerata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,
p. 77.

LOG. Sodus and Rochester, New York; Arisaig, Nova Scotia. 
Rhynchonella eminens Hall. Lower Helderberg (Dev.). 

Rhynchonella eminens Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,
p. 78; Pal. New York, III, 1859, p. 237, pi. 37, figs. 3, 4. 

LOG. Albany County, New York.
Ehynchonella emmonsi Hall and Whitfield = Hypothyris einmonsi. 
Ehynchonella endlichi Meek=Camarotoechia endlichi.

Rhynchonella ererensis Eathbun. Middle Devonian,
Rhynchonella ererensis Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 32. 
LOG. Erere, Province of Para, Brazil.

Rhynchonella eurekaensis Walcott. Lower Carboniferous. 
Rhynchonella eurekensis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 223,

pi. 18, fig. 8. 
LOG. Eureka district, Nevada.

Rhynchonella (?) eva Billings. Anticosti (Sil.).
Rhynchonella eva Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 44. 
LOG. Anticosti.

Rhynchonella evangelina Hartt. Upper Carboniferous.
Rhynchonella evangeliua Hartt, Dawson's Acadian Geology, 3d ed., 1878, p. 299. 
LOG. Windsor, Nova Scotia.
Obs. Compare with Puguax pugnus as identified by Davidson, from the same 

locality.

Rhynchonella excellens Billings. Oriskany (Dev.). 
Rhynchonella excelleus Billings, Pal. Fossils, II, 1874, p. 36, figs. 17,18. 
LOG. Indian Cove, Gasp6.

Ehynchonella exiinia Hall=Camaroto3chia eximia. 
Ehynchonella explanata McChesney=Caraarophoria explanata.

Rhynchonella fitchana Hall. Oriskany (Dev.).
Rhynchonella fitchana Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 85; 

Pal. New York, III, 1859, p. 441, pi. 103, fig. 1. 
LOG. Carlisle, New York.

Ehynchonella formosa Hall=Ehynchotrema formosum. 
Ehynchouella fringilla Billings=Camarotoechia fringilla.
Rhynchonella gainesi Nettelroth. Hamilton (Dev.).

Rhynchonella gainesi Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geo 
logical Survey, 1889, p. 76, pi. 31, figs. 6-9. 

Loo. Jefferson County, Kentucky.

Ehyuchonella glacialis Billings=Camarotoechia glacialis. 
Ehynchonella glansfagea Hall=CentroneUa glansfagea.



358 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BULL.87. 

Rhynchonella gnathophora Meek. Jurassic.
Rhynchonella gnathophora Meek, Geol. Survey California, Pal., 1,1864, p. 39, pi.

8,fig.l. 
Ehynchonella gnathophora? Hall and Whitfield, King's U. S. Geol. Expl. 40th

Parl., IV, 1877, p. 284, pi. 7, fig. 6. 
LOG. Plumas County, California; Uinta Range, Utah.

Ehynchonella greenana Ulrich=Leiorhynchus greeneanum. 
Rhynchonella guadalupae Shumard. Upper Carboniferous.

Rhynchonella guadalupe Shumard, Trans. St. Louis Acad. Sci., I, 1858, p. 295,
pi. 11, fig. 6. 

LOG. Guadalupe Mountains, New Mexico and Texas. -

Rhynchonella halli Gabb. Triassic.
Rhynchonella halli Gabb, Jour. Acad. Nat. Sci. Philadelphia, 2d ser., IV, I860,

p. 308, pi. 48, fig. 29. 
LOG. Bath County, Virginia.

Rhynchonella heteropsis A. "Winchell. Kinderhook (L. Garb.).
Rhynchonella heteropsis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,

p. 121. 
Loc. Burlington, Iowa; Hamburg, Illinois; Medina County, Ohio.

Ehynchonella horsforcli Hall=Cainaroto3chia horsfordi.
Rhynchonella huhhardi A. Wiuchell. Marshall (L. Garb.).

Rhynchouella hubbardi A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p.
407; Ibidem, 1865, p. 122. 

Loc. Marshall and Port aux Barques, Michigan; Summit County, Ohio.
Rhynchonella huronensis A. Winchell. Huron (Dev.).

Rhynchonella huronensis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862,
p. 409. 

Loc. Port aux Barques, Michigan.

Rhynchonella huronensis precipua A. Winchell. Huron (Dev.). 
Rhynchonella huronensis var. precipua A. Winchell, Proc. Acad. Nat. Sci. Phil 

adelphia, 1862, p. 409. 
Loc. Port aux Barques, Michigan.

Rhynchonella (?) hydraulica Whitfield. Waterlime (Sil.).
Rhynchonella hydraulica Whitfield, Annals N. Y. Acad. Sci., II, 1882, p. 194;  

Ibidem, V, 1891, p. 512, pi. 5, fig. 17; Geol. Ohio, VII, 1895, p. 414, pi. 1, fig. 17. 
Loc. Green field, Ohio.

Rhynchonella ida Hartt. Upper Carboniferous. 
Rhynchonella ida Hartt, Dawson's Acadian Geology, 3d ed., 1878, p. 298. 
Loc. Windsor, Nova Scotia.

Rhynchonella iilinoisensis Worthen. Upper Carboniferous.
Rhynchouella illinoisense Worthen, Bull. Illinois State Mus. Nat. Hist., 2, 1884,

p. 24; Geol. Survey Illinois, VIII, 1890, p. 104, pi. 11, fig. 3. 
Loc. Peoria, Illinois.

Ehynchonella increbescens Hall, 1860 (non 1847)=Ehynchotremacapax. 
Ehynchonella increbescens Hall=Ehynchotrema insequivalve.
Rhynchonella indentata Shumard. Upper Carboniferous. 

Rhynchonella indentata Shumard, Trans. St. Louis Acad. Sci., I, 1859, p. 393. 
Loc. Guadalupe Mountains, New Mexico.

Ehynchonella indianeusis Hall=Camarot03chia iudianaensis.
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Rhynchonella inaBquiplicata Hall. Upper Helderberg (Dev.).
Rhynchonella inequiplicata Hall, Tenth Kep. N. Y. State Cab. Nat. Hist., 1857,

p. 126. 
Loc. "Western New York."

Bhynchonella intermedia Barris=Hypothyris ernmonsi.
Rhynchonella inutilis Hall. Lower Helderberg (Dev.). 

Rhynchonella inutilis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 74; 
Pal. New York, III, 1859, p. 223, pi. 34, figs. 7, 8. 

LOG. Albany County, New York.

Rhynchonella (?) janea Billings. Lorraine and Anticosti (Ord. and Sil.). 
Rhynchonella janea Billings, Catalogue Sil. Fossils Anticosti, 1866, p. 43.  

Foerste, Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 316, pi. 5, figs. 23, 24. 
Loo. Anticosti; Collinsville, Alabama.

Bhynchonella kokomoensis Miller=Wilsonia kokoinoensis. 
Rhynchonella lacunosa (Schlotheim). Jurassic. 

Terebratulitea lacunosa Schlotheim, Leonhardt's Min. Tasch., VII, 1813, pi. 1,
fig. 2.

Rhynchonella lacunosa Davidson, British Oolitic and Liassic Brach., Pal. Soc., 
1852, p. 96, pi. 16, figs. 13, 14. Aguilera, Datos para la Geologia de Mexico, 
1893, p. 18; Bol. Cora. Geoltfgica de Mexico, I, 1895, p. 1, pi. 1, figs. 1-13. 

LOG. Europe; Rancho Alamitos, Sierra de Catorco, Mexico.

Rhynchonella lacunosa arolica Oppel. Jurassic. 
Rhynchonella lacunosa var. arolica Aguilera, Datos para la Geologia de Mexico,

1893, p. 18; Bol. Com. Geol6gica de Mexico, I, 1895, p. 1, pi. 1, figs. 14-25;
pi. 2, figs. 1, 2. 

LOG. Europe; Rancho Alamitos, Sierra de Catorce, Mexico.

Rhynchonella laevis Simpson. Clinton (Sil.). 
Rhynchonella (Steuochisma) lie vis .Simpson, Trails. American Philosophical Soc., 
' n. ser., XVI, 1889, p. 443, fig. 8. 
LOG. Blair County, Pennsylvania.

Rhynchonella (?) lamellata Hall. " ' Coralline (Sil.).
Atrypa lamellata Hall, Pal. New York, II, 1852, p. 329, pi. 74, fig. 11. 
Rhynchonella lamellata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 78. 
Zoo. Schoharie, New York.

Ehynchonella laura Billings=Leiorhynchus laura.

Rhynchonella lingulata Gabb. Triassic. 
Rhynchonolla lingulata Gabb, Geol. Survey California, Pal.,.I, 1864, p. 34, pi. 6,

fig. 36. 
Loc. Humboldt County, Nevada.

Rhynchonella louisvillensis Nettelroth. Corniferous (Dev.).
Rhynchonella louisvillensis Nettelroth, Kentucky Fossil Shells, Mem. Kentucky

GeoJ. Survey, 1889, p. 77, pi. 31, figs. 1-4. 
Loc. Falls of Ohio.

Rhynchonella macra Hall. St. Louis (L. Carb.).
Rhynchonella macra Hall, Trans. Albany Institute, IV, 1858, p. 11. Whitfield, 

Bull. American Mus. Nat. Hist., 1,1882, p. 52, pi. 6, figs. 40-42. Hall, Twelfth 
Rep. State Geol. Indiana, 1883, p. 334, pi. 29, figs. 40-42.

LOG. Alton, Illinois.
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Rhynchonella mainensis Billings. Lower Helderberg (Dev.).
Rhyn'chonella mainensis Billings, Proc. Portland Soc. Nat. Hist., I, 1863, p. 110,

pi. 3, fig. 4. 
Loc. Square Lake, Maine.

Rhynchonella manflasensis Moricke. Jurassic. 
Rhynchonella manflasensis Moricke, Neues Jahrb.'f. Mineral., Beilageband, IX,

1894, p. 62, pi. 5, figs. 7a-7c. 
Loc. Manflas and Melon, Chile.

Ehynchonella mansoni Salter=Atrypa mansonii.
Ehynchonella marshallensis A. Winchell=Camarotoecliia marshallensis.
Rhynchonella maudensis Whiteaves. Cretaceous. 

Rhynchonella maudensis Whiteaves, Mesozoic Fossils, Geol. Surv. Canada, I,
1884, p.-252, pi. 33, fig. 8. 

Loc. Maud Island.

Rhynchonella medea Billings. Corniferous (Dev.). 
Rhynchonella medea Billings, Canadian Jour., n. ser., V, 1860, p. 271; Geol.

Canada, 1863, p. 370, fig. 388. 
Loc. Township of Raiuham, Ontario.

Rhynchonella medialis Sinipson. Waverly (L. Garb.). 
Rhynchonella medialis Simpson, Trans. American Philosophical Soc., n. ser.,

XVI, 1889, p. 444, fig. 9. 
Loc. Warren, Pennsylvania.

Rhynchonella (?) metallica White. Upper Carboniferous. 
Rhynchonella metallica White, Wheeler's Expl. and Survey west 100th Merid., 

Prel.° Rep., 1874, p. 20; Ibidem, Final Rep., IV, 1875, p. 129, pi. 10, fig. 10. 
Loc. Lincoln County, Nevada. 
Obs. Probably an Uncinulus.

Ehynchonella mica Billings=Zygospira mica.
Rhynchonella (?) micropleura A. Winchell. Marshall (L. Carb.).

Rhynchonella (Retzia?) micropleura A. Winchell, Proc. Acad. Nat. Sci. Phila 
delphia, 1865, p'. 122. 

Loc. Battlecreek, Michigan.

Ehynchonella minnesotensis Sardeson=Ehynchotrema inaequivalvis. 
Ehynchonella missouriensis Shumard, fig. 5a (non 5b, 5c)=Pugnax

pugnus missouriensis. 
Ehynchonella missouriensis Slrainard, figs. 5b, 5c (non 5a)=Pugnax

striaticostata.
Rhynchonella multistriata Hall. Oriskany (Dev.). 

Rhynchonella inultistriata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,
p. 85; Pal. New York, III, 1859, p. 440, pi. 102, fig. 3; pi. 106, fig. 3. 

Loc. Helderberg Mountains, New York.

Ehynchonella mutabilis Hall=Uncinulus mutabilis. 
Ehynchonella mutata Hall=Pugnax mutata.
Rhynchonella myrina Hall and Whitfield. Jurassic. 

Rhynchonella species? Meek and Hayden, Srnithsonian Cont. to Knowl., XIV,
172, 1865, p. 71, pi. 4, fig. 3. 

Rhynchouella myrina Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl.,
IV, 1877, p. 284, pi. 7, figs. 1-5. Whitfield, PowelFs Geol. Geogr. Survey
Rocky Mountain Region, 1880, p. 347, pi. 3, figs. 6, 7. 

Loc. Uinta Range, Utah; Black Hills, Dakota.
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Ehynchonella neenah Whitfield. Lorraine (Ord.).
Rhynchonella neenah Whitfield, Geol. Wisconsin, IV, 1882, p. 265, pi. 12, figs.

19-22. 
Khynchonella (?) neenah Winchell and Schuchert, Geol. Survey Minnesota, III,

1893, p. 465, pi. 34, figs. 35-37. 
LOG. Ironridge, Clifton, etc., Wisconsin; Savanna, Illinois; Lattners, Iowa.

Ehynchonella negiecta Hall=Cauiarotcechia neglecta. 
Ehynchonella neglecta var. scobina Meek=Cauiarotcechia neglecta. 
Ehynchonella nitens Dana=Terebratula uiteus. 
Ehynchonella nobilis Hall=Uncinulus uobilis. 
Ehyuchonella nucleolata Hall=Uncinulus nucleolatus.
Rhynchonella nucula (Sowerby). Silurian. 

Terebratula nucula Sowerby, Murchison's Silurian System, 1839, pi. 5, fig. 20. 
Rhynchonella nucula Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,

p. 595. 
Loo. England; Bessels Bay, lat. 81° 6'.

Rhynchonella nutrix Billings, Anticosti (Sil.).
Rhynchonella nutrix Billings, Catalogue Silurian Fossils Anticosti, 1866, p. 43. 
LOG. Anticosti.

Rhynchonella ohlata Hall. Oriskany (Dev.).
Rhynchonella oblata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 86; 

Pal. New York, III, 1859, p. 439, pi. 102, tigs. 1, 2. 
LOG. Albany and Schoharie counties, New York.

Rhynchonella ohsolescens Hall. Kinderhook (L. Garb.). 
Rhynchonella (Eatonia) obsolescens Hall, Thirteenth Rep. N. Y. State Cab. Nat.

Hist., 1860, p. 111. 
LOG. Rockford, Indiana.

Ehynchonella obtusiplicata Hall=Camaroto3chia obtusiplicata.

Rhynchonella occidens Walcott. Lower Devonian.
Rhynchonella occideus Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 152, yd.

15, fig. 3. 
LOG. Eureka district, Nevada.

Rhynchonella opposita White and Whitfleld. Kinderhook (L. Garb.).
Rhynchonella opposita White and Whitfield, Proc. Boston Soc. Nat. Hist., VIII,

1862, p. 294. 
LOG. Burlington, Iowa.

Ehyuchonella orbicularis Hall=Camarotcechia orbicularis,
Rhynchonella orientalis Billings. Chazy (Ord.). 

Rhynchonella orientalis Billings, Canadian Nat. Geol., IV, 1859, p. 443, fig. 21; 
Geol. Canada, 1863, p. 126, fig. 51. 

LOG. Mingan Island.

Ehynchonella osagensis Swallow=Pugnax ntah. 
Ehynchonella ottumwa White=Pugnax ottumwa. 
Ehynchonella parvini McChesney=Camarophoria subtrigona. 
Ehynchonella perlamellosa Whitfield=Ehynchotrema perlamellosum.
Rhynchonella perrostellata Swallow. St. Louis (L. Garb.). 

Rhyuchonella perrostellata Swallow, Trails. St. Louis Acad. Sci., II, 1863, p. 85. 
Loc. Cooper County, Missouri.
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Rhynchonella persinuata A. Wincliell. Kinderhook (L. Garb.). 
Rhynchonella persinuata A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,

p. 121.   
Loe. Burlington, Iowa.

Bhynchonella phoca Salter=Atrypa phoca.
Rhynchonella pipira Derby. Upper Carboniferous.

Rhynchonella pipira Derby, Bull. Cornell Univ., I, 1874, p. 24, pi. 3, figs. 18,23,
25, 26, 31. 

Loc. Bomjardim and Itaituba, Brazil.

Rhynchonella pisa Hall and Whitfield. Magara (Sil.). 
Rhynchonella pisa Hall and Whitfield, Pal. Ohio, II, 1875, p. 135, pi. 7, figs. 

  18-22. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geological Sur 
vey, 1889, p. 78, pi. 32, figs. 24-27. 

Loc. Highland County, Ohio; Louisville, Kentucky.

Rhynchonella planiconvexa Hall. Lower Helderberg (I)ev.).
Rhynchonella planoconvexa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,

p. 75; Pal. New York, III, 1859, p. 235, pi. 34, fig. 22. 
Loc. Albany County, New York.

Bhynchonella plena Hall=Camarotoechia plena. 
Bhynchonella pleiopleura Hall=Camarotcechia pleiopleura.
Rhynchonella pleurodon (Phillips). Upper Carboniferous. 

Terebratula pleurodon Phillips, Geol. Yorkshire, II, 1836, p. 222, pi. 12, figs. 
- 25-30. 
Rhynchonella pleurodon Davidson, Mon. British Carb. Brach., 1860, p. 101,

pi. 23, figs. 1-15. Toula, Sitzungsb. der k. k. Akad. zu Wien, LIX, 1869, p. 7,
pi. 1, fig. 6. Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,
p. 632. 

Loc. Europe; "Common in the Carboniferous rocks of America," Davidson;
Bolivia; Feilden Isthmus, lat. 82° 43'. 

Oba. Compare with Pugnax utah (Marcou).

Rhynchonella plicata Hall. Medina (Sil.j. 
Atrypa plicata Hall, Pal. New York, II, 1852, p. 10, pi. 4, fig. 6. 
Rhynchonella plicata Hall, Twelfth Kep. N. Y. State Cab. Nat. Hist., 1859, p. 78. 
Loc. Lockport, New York.

Rhynchonella plicatella (Linne"). Niagara (Sil.).
Atrypa plicatella? Hall, Pal. New York, II, 1852, p. 279, pi. 58, figs. 3, 4. 
Rhynchonella plicatella Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 78. .
Atrypa plicatella Miller, N. American Geol. Pal., 1889, p. 337. 
Loc. Europe; Wolcott, New York.

Rhynchonella plicatilis (Sowerby). Cretaceous. 
Terebratula plicatella Sowerby, Mineral Conchl., V, 1825, p. 167, tab. 503, fig. 1. 
Rhynchonella plicatilis Davidson, British Cretaceous Brach., Pal. Soc., I, 1852,

p. 75, pi. 10, figs. 37, 42. Eichwald, Geog. Paleont. Bemerk. Halb. Mang.
Aleutischeu Inseln, 1871, p. 200. 

Loc. England; Alaska.

Rhynchonella plicatissima Quenstedt. Jurassic.
Rhynchonella plicatissima (Quenst.) Moricke, Neues Jahrb. f. Mineral., Beilage-

band, IX, 1894, p. 61.
Loc. Sierra de la Ternera, Coquimbo, Guasco, and Copiapo, Chile. 

  O&s. Moricke says that Terebratula senigma Forbes in great part belong to this 
species and R. belemnitica.



SCHUCHERT.] INDEX AND BIBLIOGKAPHY. 363

Ehynchonella plicifera Hall=0amarotoechia plena.
Rhynchonella principalis Hall. ' Oriskany (Dev.). 

Ehynchonella principalis Hall, Tenth Eep. N.Y. State Cab. Nat. Hist., 1857,
p. 84; Pal. New York, III, 1859, p. 443, pi. 106, fig. 4. 

LOG. Auburn, New York.

Ehynchonella prolifica Hall=0amar.otcechia prolifica. 
Ehynchonella pugnus of authors=Pugnax pugnus. 
Ehynchonella pustulosa White=Ehynchopora pustulosa. 
Ehynchonella pyramidata Hall=Uncinulus pyramidatus.
Rhynchonella pyrrha Billings. Anticosti (Sil.). 

Ehynchonella pyrrha Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 44. 
LOG. Auticosti.

Rhynchonella ramsayi Hall. Oriskany (Dev.). 
Ehynchonella ramsayi Hall, Pal. New York, III, 1859, p. 446, pi. 101 A, figs. 7,8. 
LOG. Cumberland, Maryland.

Ehynchonella (?) raricosta Whitfield. Corniferous (Dev.).
Rhynchonella ? raricosta Whitfield, Annals N. Y. Acad. Sci., II, 1882, p. 201;  

Ibidem, V, 1891, p. 522, pi. 6, fig. 6; Geol. Ohio, VII, 1895, p. 421, pi. 2, fig. 6. 
LOG. Columbus, Ohio.

Ehynchonella reticulata Hall=Dictyonella reticulata.
Rhynchonella ricinula Hall. St. Louis (L. Garb.). 

Rhynchonella ricinula Hall, Trans Albany Institute, IV, 1858, p. 9. AVhitfield,
Bull. American Mus. Nat. Hist., I, 1882, p. 53, pi. 6, fig. 46. Hall, Twelfth
Eep. State Geol. Indiana, 1883, p. 330, pi. 29, fig. 46. 

Loo. Spergen Hill, Indiana.

Ehynchonella ringens Swallow=Camarophoria ringens.
Rhynchonella robusta Hall. Clinton (Sil.).

Atrypa robusta Hall, Pal. New York, II, 1852, p. 71, pi. 23, fig. 7. 
Ehynchonella robusta Hall, Twelfth Eep. N. Y. State Cab. Nat. Hist., 1859, p. 78. 
Loo. Lockport, New York.

Ehynchonella rockymontana Marcou=Pugnax rockymontana. 
Rhynchonella royana Hall. Corniferous (Dev.).

Ehynchonella? (Stenocisma?) royana Hall, Pal. New York, IV, 1867, p. 338, pi. 54,
figs. 20-23. 

LOG. Near Leroy, New York.

Rhynchonella rudis Hall. Lower Helderberg (Dev.). 
Ehynchonella rudis Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 75; 

Pal. New York, III, 1859, p. 235, pi. 34, figs.. 20, 21. 
LOG. Hudson, New York.

Rhynchonella rugicosta Nettelroth. Niagara (Sil.).
Ehynchonella rugsecosta Nettelroth, Kentucky Fossil Shells, Mem. Kentucky 

Geol. Survey, 1889, p. 78, pi. 32, figs. 48-51.
LOG. Louisville, Kentucky.

Ehynchonella saffordi Hall=Wilsonia saffordi. 
Ehynchonella saffordi var. depressa=Wilsonia saffordi depressa. 
Ehynchonella sageriana A. Winchell=Camarotoechia sageriana. 
Ehynchonella sancta Sardesou=Ehynchotrema insequivalve laticos-

tatum. 
Ehynchonella sappho Hall=Caniaroto3chia sappho.
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Rhynchonella schucherti Stanton. Upper Cretaceous (Knoxville).
Rhynchonella schucberti Stanton, Bull. U. S. Geol. Survey, 133,1896, p. 31, pi. 1,

figs. 1-4. 
Loc. Paskenta, California.

Bhynchonella scobina Meek=Camarotcechia neglecta.
Rhynchonella semiplicata (Conrad)." Lower Helderberg (Dev.).

Atrypa semiplicata Conrad, Fifth Ann. Rep. Geol. Survey N. Y., 1841, p. 56. 
Rhynchonella semiplicata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p.

65, figs. 1, 2; Pal. New York, III, 1859, p. 224, pi. 29, fig. 1. 
Loc. Schoharie and Carlisle, New York.

Rhynchonella septata Hall. Oriskany (Dev.).
Rhynchouella septata Hall, Pal. New York, III, 1859, p. 443, pi. 103, fig. 2. 
LOG. Albany County, New York.

Rhynchonella sordida Hall. Trenton (Ord.). 
Atrypa sordida Hall, Pal. New York, I, 1847, p. 148, pi. 33, fig. 16. 
Rhynchonella sordida Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 66. 
Loc. Not given.

Bhynchonella speciosa Hall=Cam arotcechia speciosa. 
Bhynchonella stephani Hall=Cainarotoechia stephani.

Rhynchonella (?) striata Simpson. Waverly (L. Carb.). 
Rhynchonella striata Simpson, Trans. American Phil. Soc., n. ser., XVI, 1889, p.

444, fig. 10.
Loc. Near Warren, Pennsylvania. 
Ols. Compare with Camarophoria ringens and C. caput-testudinis.

Bhynchonella striatocostafcaMeek and Worthen=Pugnax striaticostata. 
Bhynchonella stricklandi Sowerby=TJncinulus stricklandi.

Rhynchonella suhacuminata Webster. Chemung (Dev.).
Rhyuchonella subacurninata Webster, American Naturalist, XXII, 1888, p. 1015. 
Loc. Near Rockford, Iowa.

Rhynchonella suhcircularis A. Winchell. Marshall (L. Carb.).
Rhynchonella subcircularis A. Winchell, Proc. Acacl. Nat. Sci. Philadelphia,

1862, p. 408. 
' Loc. Port aux Barques, Michigan.

Bhynchonella subcuneata Hall=Camarophoria subcuneata. 

Rhynchonella suhtetraedra (Conrad). ? Cretaceous.
Terebratula subtetrsedra Conrad, U. S. Astronomical Exped. Southern Hemi 

sphere, 1855, p. 282, pi. 42, fig. 8.
Loc. Portezuelo de Manplas and Cordillera de Dona Ana at an altitude of 13,432 

feet above the ocean.

Bhynchonella subtrigona Meek and Worthen=Camarophoria sub- 
trigona.

Rhynchonella suhtrigonalis Hall. Trenton (Ord.).
Atrypa subtrigonalis Hall, Pal. New York, I, 1847, p. 145, pi. 33, fig. 12. 
Rhynchonella subtrigonalis Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist.,

1859, p. 66.
Loc. Turin, New York. 
Obs. Compare with Rhynchotrema inseqpoivalve.
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Rhynchonella sulciplicata Hall. Lower Helderberg (Dev.).
Rhynchonella sulcoplioata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,

p. 76. Pal. New York, III, 1859, p. 236, pi. 35, fig. 1. 
Loc. Albany County, New York.

Rhynchonella tayloriana (Lea). ? Jurassic.
Terebratula tayloriana Lea, Trans. American Phil. Soc., n. ser., VII, 1841, p. 259,

pi. 10, fig. 12. 
Loc. Habana,. Cuba.

Bhyncnonella tennesseensis Hall (non Boemer)=Uncmulus stricklandi. 

Rhynchonella tennesseensis Eoemer. Niagara (Sil.).
Rhynchonella tenuesseensis Roemer, Die Sil. Fauna des West. Tennessee, 1860, 

p. 72, pi. 5, fig. 14. Hall and Whitfield, Twenty-seventh Rep. N. Y. State 
Cab. Nat. Hist., 1875, pi. 9, figs. 24-26; Pal. Ohio, II, 1875, p. 136, pi. 7, figs. 
16, 17.

Loc. Perry County, Tennessee; Louisville, Kentucky; Yellow Springs, Ohio.

Ehynchonella tethys Billmgs=Camarotcechia tethys.
Rhynchonella tetraedra (Sowerby). Liassic. 

Terebratula tetrtedra Sowerby, Mineral Conchology, 1,1812, p. 191, pi. 83, fig. 5. 
Bayle and Coquand, Me"m. Soc. Ge"ol. France, ser. ii, IV, 1851, p. 17, pi. 7,
figs. 9-10. 

Rhynchonella tetrsedra Davidson, British Oolitic and Liassic Brach., Pal. Soc.,
1852, p. 93, pi. 18, figs. 5-10. Behreudsen, Zeit. der Deuschen geol. Gessel., 

' XLIII, 1891, p. 396. Moricke, Neues Jahrb. f. Mineral., Beilagebaud, IX,
1894, p. 63. 

Loc. Europe; Portezuelo Ancho, Argentine Republic; Manflas, Las Amolanas,
etc., Chile.

Rhynchonella (?) tetraptyx A. Winchell. Kinderhook (L. Garb.). 
Rhynchonella ? tetraptyx A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,

p. 120. 
Loc. Rockford, Indiana.

Rhynchonella tenuistriata Nettelroth. Corniferous (Dev.).
Rhyuchonella tenuistriata Nettelroth, Kentucky Fossil Shells, Mem. Kentucky

Geol. Survey, 1889, p. 82, pi. 7, figs. 27-29. 
Loc. Falla of Ohio.

Rhynchonella texana Shumard. Upper Carboniferous. 
Rhynchonella texana Shumard, Trans. St. Louis Acad. Sci., I, 1859, p. 393. 
Loc. Mouth of Delaware Creek, Texas.

Bhynchonella thalia Billings=0ainaroto3chia billingsi. 
Bhynchonella thera Walcott=0amarophoria thera.
Rhynchonella transversa Hall. Lower Helderberg (Dev.). 

Rhynchonella transversa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 74,
figs. 5, 6; Pal. New York, III, 1859, p. 234, pi. 34, figs. 9-16. 

Loc. Albany County, New York.

Rhynchonella triplicata Quenstedt. Jurassic. 
Rhynchonella triplicata (Quenst.) Moricke, Neues Jahrb. f. Mineral., Beilage-

band, IX, 1894, p. 63. 
Loc. Europe; Quebrada de la Iglesia, etc., Chile.
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Bhynchonella tuta Miller. Burlington (L. Garb.). 
RhynchoneUa tuta Miller, Jour. Cincinnati Soc. Nat. Hist., IV, 1881, p. 315, pi. 7.

fig. 11. 
Loc. Lake Valley mining district, New Mexico.

Bhynchonella nnica A. Winchell. Kinderhook (L. Garb.).
RhynchoneUa unica A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 122. 
Loc. Burlington, Iowa.

Bhynchonella unisulcata Hall=Pentagonia unisulcata.   
Ehynchonella utah of authors=Pugnax utah. 
Ehynchonella vellicata Hall=Uncinulus vellicatus. 
Khynchonella ventricosa Hall=Camaroto3chia ventricosa. 
Ehynchonella venustula Hall=Hypothyris cuboides.
Ehynchonella vicina Billings. . Anticosti (Sil.). 

RhynchoneUa vicina Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 44. 
Loc. Anticosti.

Khynchonella (?) warrenensis Swallow. Lower Devonian. 
RhynchoneUa warrenensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 653. 
Loc. Callaway County, Missouri.

Ehynchonella wasatchensis White=Seminula wasatchensis. 
Ehynchonella whitiana Miller=Camaroto3chia whitei. 
Ehynchonella whitii Hall (non Wmchell)=Camaroto3chia whitei.
Bhynchonella whitei A. Winchell. Marshall (L. Garb.). 

RhynchoneUa whitei A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 407. 
Loc. Marshall, Michigan.

Bhynchonella whitneyi Gabb. Cretaceous (Shasta).
Terebratella whitneyi Gabb, Geol. Survey California, Pal., II, 1869, p. 35, pi. 2,

fig. 62. 
RhynchoneUa whitneyi Gabb, Ibidem, 1869, p. 204, pi. 34, fig. 105. Stanton,

Bull. U. S. Geol. Survey, 133, 1896, p. 32, pi. 1, figs. 5-10. 
Loc. Napa and Colusa counties, California.

Bhynchonella wilmingtonensis (Lyell and Sowerby). Eocene. 
Terebratula wilmirigtonensis Lyell and Sowerby, Quart. Jour. Geol. Soc. London,

I, 1845, p. 431.
RhynchoneUa wilmingtouensis Conrad, American Jour. Conch., I, 1865, p. 35. 
Loc. Wilmington, North Carolina.

Ehynchonella wilsoni Sowerby=Wilsonia wilsoni. 
Ehynchonella wortheui Hall=Camarophoria wortheni.
BHYNCHOPOBA King. Genotype Terebratula geinitziana de Verneuil.

Rhynchopora King, Ann. Mag. Nat. Hist., 2d ser., XVII, 1856, p. 506. HaU and 
Clarke, Pal. New York, VIII, Pt. 11,1893, p. 210; Thirteenth Ann. Rep. 
N. Y. State Geologist, 1895, p. 832.

Rhynchoporina GEhlert, Fischer's Manuel de Conchyliologie, 1887, p. 1305.

Bhynchopora pustulosa (White). Kinderhook (L. Garb.).
RhynchoneUa pustulosa White, Jour. Boston Soc. Nat. Hist., VIII, 1860, p. 226.  

Hall and Whitneld, King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 257, pi. 4, 
figs. 12-14.

Rhynchopora pustulosa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 
. 210, pi. 58, figs. 1-4.

Loc. Burlington, Iowa; Wasatch Range, Utah; Lake Valley mining district, 
New Mexico (Miller).
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RHYNCHOSPIRA Hall. Genotype Waldheimia formosa Hall.
Rhynchospira Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 29; Pal. 

New York, III, 1859, pp. 213,484; Sixteenth Rep. N. Y. State Cab. Nat. Hist., 
1863, p. 58, figs. 12-17; Pal. New York, IV, 1867, p. 276. Hall and Clarke, 
Ibidem, VIII, Pt. II, 1893, p. 108, fig. 101; Thirteenth Ann. Rep. N. Y. State 
Geologist, 1895, p. 791.

Retzia Billings, Canadian Journal, VI, 1861, p. 147,

Rhynchospira (?) acadiae (Hall). Arisaig (Sil.).
Trematospira acadite Hall, Canadian Nat. Geol., V, 1860, p. 146, fig. 4. Dawson,

Acadian Geology, 3d ed., 1878, p. 597. 
Loo. Nova Scotia.

Eliyncliospira aprinis Hall=Homo30spira apriniforinis.
Rhynchospira (?) ashlandensis Herrick. Waverly (L. Garb.).

Rhynchospira ? ashlandeusis Herrick, Bull. Denison Univ., IV, 1888, p. 25, pi. 3,
fig. 16 ;-Geol. Ohio, VII, 1895, pi. 23, fig. 16. 

LOG. Lyon Falls, Ohio.
Rhynchospira electra (Billings), Lower Helderberg (Dev.).

Retzia electra Billings, Proc. Portland Soc. Nat. Hist., 1863, p. 114, pi. 3, fig. 11. 
Rhynchospira electra Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. Ill,

pi. 50, figs. 29-31. 
Loc. Square Lake, Maine.

fthynchospira equiradiata Hall=Camarot(Bchia cequiradiata.
Rhynchospira (?) eugenia (Billings). Corniferous (Dev.). 

Retzia eugenia Billings, Canadian Jour., VI, 1863, p. 147, fig. 58; Geol. Canada,
1863, p. 373, fig. 395. 

Rhynchospira (?) eugenia Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,
p. Ill, pi. 50, figs. 41-43. 

Loc. Walpole, Ontario.

Bhynchospira evax Hall=Homoeospira evax.

Rhynchospira formosa Hall. Lower Helderberg (Dev.).
Waldheimia formosa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 88. 
Trematospira (Rhynchospira) formosa Hall, Pal. New York, III, 1859, p. 215, pi.

36, fig. 2; pi. 95A, figs. 7-11. 
Rhynchospira formosa Hall, Pal. New York, IV, 1867, p. 278, figs. 1-6. Hall and

Clarke, Pal. New York, VIII, Pt. II, 1893, p. 109, fig. 101, pi. 50, figs. 21-25. 
Retzia formosa Miller, N. American Geol. Pal., 1889, p. 366. Whitfield, Annals

N. Y. Acad. Sci., V, 1891, p. 512, pi. 5, figs. 15, 16; Geol. Ohio, VII, 1895, p.
413, pi. 1, figs. 15-16. 

LOG. Helderberg Mountains, New York; Square Lake, Maine; Greenfield, Ohio.

Rhynchospira globosa Hall. Lower Helderberg (Dev.).
Waldheimia globosa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 87. 
Trematospira (Rhynchospira) globosa Hall, Pal. New York, HI, 1859, p. 215, pi.

36, fig. 1.
Rhynchospira globosa Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 111. 
Loc. Helderberg Mountains, New York.

Rhynchospira (?) helena (Nettelroth). Niagara (Sil.).
Trematospira helena Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.

Survey, 1889, p. 137, pi. 32, figs. 40-43. 
Loc. Louisville, Kentucky.

Bhynchospira lepida Hall=Trigeria lepida.
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Rhynchospira nobilis Hall=Cyclorhina nobilis.

Rhynchospira rectirostris Hall. Oriskany (Dev.). 
Waldheimia rectirostra Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 89. 
Trematospira (Rhynchospira) rectirostra Hall, Pal. New York, III, 1859, p. 217,

pi. 95A, fig. 1, and p. 485.
Rhynchospira rectirostra Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 111. 
LOG. Cumberland, Maryland. '

Rhynchospira scansa Hall and Clarke. Waverly (L. Garb.). 
Rhynchospira scansa Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 50,

fig. 45. 
Loc, McKean County, Pennsylvania.

Rhynchospira (?) sinuata Hall. Arisaig (Sil.). 
Rhynchospira sinuata Hall, Canadian Nat. GeoL, V, 1860, p. 146. Dawson,

Acadian Geology, 3d ed., 1878, p. 597. 
Retzia sinuata Miller, N. American Geol. Pal., 1889, p. 367. 
LOG. Arisaig, Nova Scotia.

Rhynchospira subglobosa Hall=Eetzia subglobosa.
RHYNCHOTREMA Hall. Genotype Rhynchonella capax Conrad.

Rhynchotreina Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 68, 
figs. 12-14. Waagen, Palseontologica Indica, Ser. XIII, I, 1883, p. 410.  
Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 458. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 182; Thirteenth Ann. Rep. 
N. Y. State Geologist, 1895, p. 825.

Rhynchotrema ainsliei N. H. Winchell. Trenton (Ord.).
Rhynchonella ainsliei N. H. Winchell, Fourteenth Ann. Rep. Geol. Nat. Hist.

Survey Minnesota, 1886, p. 315, pi. 2, figs. 5, 6. 
Rhynchotrema ainsliei Winchell and Schuchert, Minnesota Geol. Survey, III,

1893, p. 459, pi. 34, figs." 1-8. 
 Loo. Minneapolis, St. Paul, etc., Minnesota; Decorah, Iowa.

Rhynchotrema capax (Conrad). Lorraine (Ord.).
Atrypa capax Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 264, pi. 14, 

fig. 21.
Atrypa increbescens'(partim) Hall, Pal. New York, I, 1847, p. 146, pi. 33, figs. 

13i, 13k-13y. Billings, Canadian Nat. Geol., 1,1856, p. 207, figs. 15,16. Hall, 
Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 66. figs. 6,7, 9-11.

Rhynchonella increbescens (partim) Hall, Geol. Wisconsin, I, 1862, p. 123, pi. 
11, fig. 2.

Rhynchonella capax Billings, Geol. Canada, 1863, p. 211, fig. 213. Meek, Pal.
1 Ohio, I, 1873, p. 123, pi. 11, fig. 2. Miller, Cincinnati Quart. Jour. Sci., II, 

1875, p. 17. White, Second Ann. Rep. Indiana Bureau of Statistics and 
Geol.., 1880, p. 489, pi. 1, figs. 9-11; Tenth Rep. State Geol. Indiana, 1881, 
p. 121, pi. I, figs. 9-11. Whitfield, Geol. Wisconsin, IV, 1882, p. 263, pi. 12, 
figs. 26,27. Keyes, Geol. Survey Missouri, V, 1895, p. 99, pi. 41, fig. 12.

Rhynchotrema capax Winchell and Schuchert, Minnesota Geol. Survey, III, 
1893, p. 462, pi. 34, figs. 30-34. Hall and Clarke, Pal. New York, VIII, Pt. 
II, 1893, pp. 183, 185, pi. 56, figs. 14-18,20-27; pi. 83, fig. 31. Whiteaves, Pal. 
Foss., Ill, Pt. Ill, 1897, p. 178.

LOG. Richmond, Indiana; Oxford, etc., Ohio; Wilmington, Illinois; Cape 
Girardeau, Missouri; Stockbridge, Ironridge, etc., Wisconsin; Lattners, 
Iowa; Spring Valley, Minnesota; Anticosti; Lake Winnipeg, Manitoba; 
Fort Churchill, Hudson Bay.
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Rhynchotrema dentatum Hall. Trenton and Lorraine (Ord.). 
Atrypa dentata Hall, Pal. New York, I, 1847, p. 148, pJ. 33, fig. 14. 
Rhynchonella dentata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p.

65. Meek, Pal. Ohio, I, 1873, p. 121, pi. 11, fig. 3. Miller, Cincinnati Quart.
Jour. Sci., II, 1875, p. 18. White, Second Ann. Eep. Indiana Bureau of 

  Statistics and Geol., 1880, p. 490, pi. 1, figs. 12-14; Tenth Eep. State Geol.
Indiana, 1881, p. 122, pi. 1, figs. 12-14.

Rhynchotrema dentata Hall aud Clarke, Pal. New York, VIII, Pt. II, 1893, p. 185. 
?Rhynchonella dentata Keyes, Geol. Survey Missouri, V, 1895, p. 100, pi. 41, fig. 3. 
LOG. Turin, New York; Dayton and Oxford, Ohio; Eichmond, Indiana; near

Nashville, Tennessee.

Rhynchotrema formosum (Hall). Lower Helderberg (Dev.).
Ehynchonella fonuosa Hall, Tenth Eep. N. Y. State Cah. Nat. Hist., 1857, p. 76, 

figs. 1-5; Pal. New York, III, 1859, p. 236, pi. 35, fig. 6.
Steuocisma formosa Hall, Pal. New York, IV, 1867, p. 334. Hall and Clarke, 

Ibidem, VIII, Pt. II, 1893, p. 187, pi. 56, figs. 41-45.
LOG. Schoharie and Albany counties, New York; Lake Temiscouata, New Bruns 

wick, and Arisaig, Nova Scotia (Ami).

Rhynchotrema insequivalve (Oastelnau). Trenton (Orel.). 
Spirifer insequivalvis Castelnau, Essai Systeme Sil. 1'A.mdrique Septentriouale,

1843, p. 40, pi. 14, fig. 8. 
Atrypa increbescens (partim) Hall, Pal. New York, I, 1847, pp. 146, 289, pi. 33,

figs. 13a-13h; ?pl. 79, fig. 6. 
Rhynchonella increbescens (partim) Billings, Canadian Nat. Geol., I, 1856, p.

207, figs. 11-14. Hall, Twelfth Rep. N. Y. State Cab. Nnt. Hist., 1859, p.
66. Billings, Geol. Canada, 1863, p. 168, fig. 153. Nettelroth, Kentucky
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 83, pi. 34, figs. 26-29. 

Rhynchonella argeutnrbica White, Wheeler's Expl. and Survey west 100th
Mend., IV, Prel. Rep., 1874, p. 14; Ibidem, Final Eep., 1875, p. 75, pi. 4,
fig. 12. 

Trematospira (?) qnadriplicata Miller, Cincinnati Quart. Jour. Sci., II, 1875, p.
60, figs. 6, 7.

Rhynchotreta quaclriplicata Miller, N. American Geol. Pal., 1889, p. 370. 
Rhynchonella rninnesotensis Sardeson, Bull. Minnesota Acad Nat. Sci., Ill, 1892,

p. 333, pi. 4, figs. 21-23. 
Rhynchotrema intequivalvis Winchell and Schnchert, Minnesota Geol. Survey,

III, 1893, p. 459, pi. 34, figs. 9-25. Whiteaves, Pal. FOBS., Ill, Pt. Ill, 1897,
p. 179. 

Rhynchotrema increbescens Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,
pp. 183,185.

Lbc. Drummonds Island (Castelnau).; New York; Kentucky; Tennessee; Illi 
nois; Wisconsin; Iowa; Minnesota; Silver City, New Mexico; Ottawa,
Canada; Lake Winnipeg, Manitoba. 

Obs. Compare Rhynchouella subtrigonalia.

Rhynchotrema inaequivalve laticostatum Win. aud Schucti. Trenton (Ord.). 
Rhynchotrema insequivalvis var. laticostata W. and S., American Geol., IX,

April 1, 1892, p. 293; Minnesota Geol. Survey, III, 1893, p. 461, pi. 34, figs.
26-29. 

Rhynchonella sancta Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, April 9,
1892, p. 333, pi. 4, figs. 19, 20. 

LOG, Cannon Falls, Minnesota.

Rhynchotrema ottawaense (Billings). Trenton (Ord.). 
Porambonites? ottawaensis Billings, Pal. Fossils, 1,1862, p. 140, fig. 117. 

Bull. 87  24
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Rhynchotrema ottawaense (Billings) -Continued.
Protorhyncha? and Orthorhynchula? ottawaensis Hall and Clarke, Pal. New

York, VIII, Pt. II, 1893, pp. 181, 228. 
LOG. Pauquette Rapids, Canada; near Murfreesboro, Tennessee.

Rhynchotrema perlamellosmn (Whitfield). Lorraine (Ord.).
Rhynchonella perlamellosa Whitfield, Ann. Rep. Geol. Survey Wisconsin, 1877, 

p. 73. James, The Palaeontologist, 2, 1878, p. 15. Whitfield, GeoJ. Wiscon 
sin, IV, 1882, p. 265, pi. 12, figs. 23-25.

LOG. Delafield and Iron Ridge, Wisconsin; Oxford, Ohio.

RHYNCHOTRETA Hall. Genotype Bhynchonella cuneata Dalman.
Rhynchotreta Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 1879, p. 166, 

figs. 1-4; Eleventh Rep. State Geol. Indiana, 1882. p. 309. Nettelroth, Ken 
tucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 84. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 185; Thirteenth Ann. Rep. N. Y. 
State Geologist, 1895, p. 825.

Rhynchotreta cuneata americana Hall. Niagara (Sil.).
Atrypa cuneata Hall (non Dalman), Geol. N. Y.; Rep. Fourth Dist., 1843, Table 

of Organic Remains, 13, figs. 3, 4; Pal. New York, II, 1852, p. 276, pi. 57, 
fig. 4. Billings, Canadian Nat. Geol., I, 1856, p. 138, pi. 2, fig. 13.

Rhynchonella cuneata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, 
p. 77. Billings, Geol. Canada, 1863, p. 315, fig. 323.

Rhynchotreta cuneata var. americana Hall, Twenty-eighth Rep. N. Y. State 
Mus. Nat. Hist., 1879, p. 167, pi. 25, figs. 29-38; Eleventh Rep. State Geol. 
Indiana, 1882, p. 310, pi. 25, figs. 29-38. Nettelroth, Kentucky Fossil Shells, 
Mem. Kentucky Geol. Survey, 1889, p. 85, pi. 32, figs. 58, 59, 62,63. Beecher 
and Clarke, Mem. N. Y. State Mus., I, 1889, p. 47, pi. 4. figs. 12-22. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 187, pi. 56, figs. 31-38.

LOG. Lockport, etc., New York; Hamilton, Ontario; VValdron and Osgood, 
Indiana; Louisville, Kentucky; Milwaukee, Wisconsin.

Btiynobolus Hall=Bhinobolus.

RGEMERELLA Hall and Clarke. Genotype Orbicula grandis Vanux. 
Rcemerella Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 137, fig. 65;   

Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 257.

Roemerella grandis (Vanuxem). Hamilton (Dev.). 
Orbicula grandis Vanuxem, Geol. N. Y.; Rep. Third Dist., 1842, p. 152, fig. 4. 
Discina grandis Hall, Pal. New York, IV, 1867, p. 17, pi. 1, fig. 18; pi. 2, figs.

32, 33. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey,
1889, p. 33, pi. 3, fig. 3. 

Discina (Orbiciiloidea?) grandis Hall and Whitfield, Twenty-fourth Rep. N. Y.
State Cab. Nat. Hist., 1872, p. 187; Twenty-seventh Rep. Ibidem, 1875, pi.
9, figs. 33-35. 

Rcemerella grandis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 137, fig.
65, pi. 4E, figs. 29-31. 

LOG. Cazenovia and Pratts Falls, New York; Columbus, Ohio; Falls of Ohio.

ROMINGERINA Hall and Cl. Genotype Centronella julia A. Wincliell.
Romingeriua Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 272; Thir 

teenth Ann. Rep. N. Y. State Geologist, 1895, p. 855.

Romingerina julia (A. Winchell). Waverly (L. Garb.). 
Centronella julia A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 405;  

Ibidem, 1865, p. 123. Hall, Pal. New York, IV, 1867, p. 419, pi. 61A, figs. 
41-46. Herrick, Bull. Denison Univ., Ill, 1888, p. 49, pi. 2, fig. 5.



SCHCCHBBT.] INDEX AND BIBLIOGRAPHY. 371

Romingerina julia (A. Winchell) Continued.
Eoiningerina julia Hall and Clarke, Pal, New York, VIII, Pt. II, 1893, p. 271,

figs. 187, 188, pi. 79, figs. 28-30. 
Loc. Port Aux Barques, Michigan; Cuyahoga and Licking counties, Ohio. ?In

the Chemung at Eushford, New York (Williams).

SCAPHIOCffiLIA Whitfield. Genotype S. boliviaensis Whitfield.
Scaphioccelia Whitfield, Trans. American Inst. Min. Engi., XIX, 1891, p. 106. 

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 275; Thirteenth
Ann. Rep. N. Y. State Geologist, 1895, p. 857.

Scaphioccelia boliviaensis Whitfield. Middle Devonian. 
Scaphioccelia boliviensie Whitfield, Trans. American Inst. Min. Eiigi., XIX, 1891,

p. 106, figs. 1-4. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 276,
figs. 193-196. 

Loc. Sercre or Quechista, Bolivia.

SCENIDIUM Hall. Genotype Orthis insignis Hall. 
Skenidium Hal], Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 70, figs.

1-5. Waagen, Palteontologica Indica, Ser. XIII, I, 1884, p. 549. 
Scenidium OEhlert, Bull. Societe d'Etudes Scientifiques d'Angers, 1887, p. 4,

extract. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 241. Winchell
and Schuchertj Minnesota Geol. Survey, III, 1893, p. 381. Hall and Clarke,
Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 276.

Scenidium anthonense Sardesou. Trenton (Ord.).
Skenidium halli Safford, Geol. Tennessee, 1869, p. 287 (undefined).
Skenidium authonensis Sardesou, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p. 333, 

pi. 4, fig. 7.
Scenidium halli Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 242, pi. 7A, 

figs. 33-39.
Scenidium anthonensis Wiuchell and Schuchert, Minnesota Geol. Survey, III, 

1893, p. 381, figs. 20-23.
Loo. Minneapolis, St. Paul, and Cannon Falls, Minnesota; Dixon, Illinois; Leb 

anon, Tennessee.

Scenidium devonicuin Walcott=Dalmanella devonica. 
Scenidium halli Saltbrd=S. anthonense.
Scenidium insigne Hall. Lower Helderberg (Dev.). 

Orthis iusignis Hall, Pal. New York, III, 1859, p. 173. 
Skenidium (Orthis) iusignis Hall, Ibidem, 1859, pi. 10A, figs. 13-15. 
Skenidium insignis Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p.

70, figs. 1-5; Second Ann. Rep. N. Y. State Geol., 1883, p. 37, figs. 31-35. 
Scenidium insigne Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 242, pi.

7, figs. 31-35. 
Loo. Helderberg Mountains, New York; Perry County, Tennessee.

Scenidium (?) merope (Billings). Trenton and Lorraine (Ord.).
Orthis merope Billings, Pal. Fossils, I, 1862, p. 139, fig. 116.
Scenidium ? merope Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 242,

pi. 7A, figs. 31,32. 
Loc. Ottawa, Canada; Cincinnati, Ohio; Burgin, Kentucky.

Scenidium pyramidale Hall. Niagara (Sil.).
Orthis pyramidalis Hall, Pal. New York, II, 1852, p. 251, pi. 52, fig. 2. 
Skenidium pyramidalis Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist.,

1860, p. 70. 
Skenidium pyramidata Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 37,

figs. 29, 30.
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Scenidium pyramidale Hall Continued.
Scenidium pyramidale Hall and Clarke, Pal, New York, VIII, Pt. I, 1892, p. 242,

pi. 7, figs. 29, 30; pi. 7A, figs. 40-42. 
LOG. Lockport, New York; Arisaig, Nova Scotia (Ami).

SCHIZAMBON Walcott. Genotype S. typicalis Walcott.
Schizambon Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 69. Hall and 

' Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 113,167. Winchell and Schu-
chert, Minnesota Geol. Survey, III, 1893, p. 360. Hall and Clarke, Eleventh
Ann. Eep. N. Y. State Geologist, 1894, p. 253. 

Schizambouia CEhlert, Fischer's Manuel de Conchyliologie, 1887, p. 1266.

Schizambon (?) dodgei Winchell and Schuchert. Trenton (Ord.).
Schizambon (?) dodgii W. and S., Minnesota Geol. Survey, III, 1893, p. 361,

pi. 30, figs. 5-7. 
LOG. Sandyhillj New York.

Schizambon (?) fissus canadaensis (Ami). Utica (Ord.).
Siphonotreta scotica Whiteaves, American Jour. Sci., 3d ser., XXIV, 1882, p.

278; Canadian Nat. Geol., X, 1883, p. 396.
Siphonotreta scotica var. canadensis Ami, Ottawa Naturalist, I, 1887, p. 124. 
Schizambon (?) fissus var. canadensis Hall and Clarke, Pal. New York, VIII,

Pt. I, 1892, p. 115, pi. 4, figs. 32-36. 
LOG. Gloucester, Ontario.

Schizambon (?) lockei Wiuchell and Schuchert. Lorraine (Ord.).
Schizambon (?) lockii Winchell and Schuchert, Minnesota Geol. Survey, III,

1893, p. 362, pi. 30, figs. 8-10. 
Loc. Cincinnati, Ohio.

Schizambon typicalis Walcott. Pogouip or Calciferous (Ord.). 
Schizambon typicalis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 70, p]. 1,

fig. 3. Hall and Clarke, Pal. New York, VIII, Pt, I, 1892, p. 114, fig. 65,
pi. 4, figs. 27-30. 

Loc. Eureka district, Nevada; Manitou, Colorado.

SCHIZOBOLUS Ulrich.
Genotype Discina truucata Hall=Liugula concentrica Vanuxem.

Schizobolus Ulrich, Gout. American Pal., I, 1886, p. 25, pi. 3, fig. 3. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 87, 165; Eleventh Ann. Rep. 
N. Y State Geologist, 1894, p. 246.

Schizobolus concentricus (Yanuxeni). Genesee (Dev.).
Lingula concentrica Vanuxem, Geol. N. Y.; Eep. Third Dist., 1842, p. 168, fig. 4. 

Hall, Geol. N. Y.; Eep. Fourth Dist., 1843, p. 223, fig. 4. 
Discina truncata Hall, Sixteenth Eep. N. Y. State Cab. Nat. Hist., 1863, p. 28; 

Pal. New York, IV, 1867, p. 23, pi. 1, fig. 15; pi. 2, figs. 36,37. 
Discina (Trematis) truncata Hall and Whitfield, Twenty-fourth Eep. N. Y. State

Cab. Nat. Hist., 1872, p. 187.
Trematis truncata Hall, Twenty-third Eep. Ibidem, 1873, pi. 13, fig. 20. 
Schizobolus truncatus Ulrich, Cont. American Pal., 1,1886, p. 25, pi. 3, fig. 3. 

Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 87, pi. 3, figs. 11-14. 
Loc. Ogdens Ferry, Cayuga Lake, etc., New York; Falls of Ohio; Madison

County, Kentucky.

SCHIZOCRANIA Hall and Whitfleld. Genotype Orbicula ? filosa Hall.
Schizocrania Hall and Whitfield, Pal. Ohio, II, 1875, p. 71. Hal] and Clarke, Pal. 

New York, VIII, Pt. 1,1892, pp. 142,168. Winchell and Schuchert, Minnesota 
Geol. Survey, III, 1893, p. 369. Hall and Clarke, Eleventh Ann. Eep. N. Y. 
State Geologist, 1894, p. 259.
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Schizocrania filosa Hall. Trenton-Lorraine (Ord.). 
Orbicula? filosa Hall, Pal. New York, I, 1847, p. 99, pi. 30, fig. 9. 
Trematis filosa Billings, Geol. Canada, 1863, p. 159, fig. 126. Hall, Twenty-third

Rep. N. Y. State Cab. Nat. Hist., 1873, pi. 13, figs. 21,22. 
Trematis (?) filosa Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 15. 
Schizocrania filosa Hall and Whitfield, Pal. Ohio, II, 1875, p. 73, pi. 1, figs.

12-15. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 143, pi. 4G,
figs. 22-30. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p.
370, fig. 31; pi. 29, figs. 29-31. 

LOG. Middleville, Utica, etc., New York; Ottawa, Canada; Cincinnati, Ohio;
Cannon Falls and Minneapolis, Minnesota.

Schizocrania (?) helderbergia Hall. Lower Helderberg (Dev.).
Schizocrania (?) helderbergia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

pp. 144, 179, pi. 4G, figs. 34, 35. 
LOG. Near Clarksville, New York.

Schizocrania (?) rudis Hall. Trenton (Ord.). 
Trematis rudis Hall, Twenty-third Rep. N. Y. State Cab. Nat. Hist., 1873, p. 243,

pi. 13, fig. 19. 
Schizocrania (?) rudis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 144,

pi. 4G, fig. 21. 
LOG. Clifton, Tennessee.

Schizocrania schucherti Hall and Clarke. Trenton (Orel.).
Schizocrania schucherti Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

143, 179, pi. 4G, figs. 31-33. 
LOG. Covington, Kentucky.

Schizocrania superincreta Barrett. Lower Helderberg (Dev.). 
Trematis (Scbizocrania) superincreta Barrett, Annals N. Y. Acad. Sci., I, 1878,

p. 122. 
Schizocrania (?) superincreta Hall and Clarke, Pal. New York, VIII, Pt. 1,1892,

p. 144. 
LOG. Port Jervis, New York.

SCHIZOPHORIA King. Genotype Ortliis resupinata (Martin).
Schizophoria King, Mon. Permian Fossils, Pal. Soc., 1850, p. 106. Hall, Bull. 

Geol. Soc. America, I, 1889, p. 21. Hall and Clarice, Pal. New York, VIII, 
Pt. 1,1892, p. 211; Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 272.

Schizophoria carinata Hall. Chemung (Dev.).
Orthis carinata Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 267, fig. 1; Pal.

New York, IV, 1867, p. 58, pi. 8, figs. 30-32; Second Ann. Rep. N. Y. State
Geol., 1883, pi. 36, fig. 22. 

Schizophoria carinata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 213,
226, pi. 6, fig. 22. 

Loc. Painted.Post, High Point, etc., New York.

Schizophoria cora (d'Orbigny). Upper Carboniferous. 
Orthis cora d'Orbigny, Voyage dans I'Arne'rique Mdridionale, Pal., 1842, p. 48. 
Terebratula cora d'Orbigny, Ibidem, 1842, pi. 3, figs. 21-23. 
Orthis resupinata var. latirostrata Toula, Sitzungsb. der k. k. Akad. der Wis-

sensch. zu Wien, LIX, 1869, p. 8. pi. 1, fig. 7. Derby, Bull. Cornell Univ., I,
1874, p. 63. 

Loo. Yarbichambi and Cochabamba, Bolivia.

Schizophoria macfarlani (Meek). Middle and Upper Devonian.
Orthis macfarlani Meek, Trans. Chicago Acad. Sci., I, 1868, p. 88, pi. 12, fig. 1.  

Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 423, pi. 13, fig. 10. 
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Schizophoria macfarlani (Meek) Continued.
Kayser, Richthofen's China, IV, 1883, p. 91, pi. 13, fig. 3.  Walcott, Mon. U. S.
Geol. Survey, VIII, 1884, p. 114. 

Schizophoria macfarlanii Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp.,
190, 212, 225, pi. 6A, figs. 28-32. 

Loc. Independence, Iowa; Howard and High Point, New York; Mackenzie
River, Canada; Lower Devonian, Eureka district, Nevada; Southwestern
China.

Schizophoria manitobaensis Whiteaves. Upper Devonian. 
Orthis (Schizophoria) manitobensis Whiteaves, Cont. Canadian Pal., I, 1892, p.

283, pi. 37, figs. 3,4, 5. 
Loc. Lake Winnipegosis, Canada.

Schizophoria multistriata Hall. Lower Helderberg (Dev.). 
Orthis multistriata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 45, figs.

1,2; Pal. New York, III, 1859, p. 176, pi. 15, fig. 2. 
Schizophoria multistriata Hall and Clarke, Ibidem, VIII, Pt. I, 1892, pp. 212,

226, pi. 6A, fig. 25. 
Loo. Schoharie and Catskill, New York.

Schizophoria (?) peduncularis Hall. Lower Helderberg (Dev.).
Orthis peduncularis Hall, Pal. New York, III, 1859, p. 174, pi. 13, fig. 16. 
Schizophoria ? peduncularis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

p. 226. 
Loc. Helderberg Mountains, New York.

Schizophoria propinqua Hall. Upper Helderberg (Dev.).
Orthis propinqua Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 110;  

Pal. New York, IV, 1867, p. 43, pi. 5, fig. 3; Second Ann. Rep. N. Y. State 
Geol., 1883, pi. 36, figs. 30, 31.

Schizophoria propiuqua Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 
212, 226, pi. 6, fig. 30.

Loc. New York; Columbus, Ohio.

Schizophoria resupinata (Martin). Carboniferous.
Orthis resupinata Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., IV,

1877, p. 265, pi. 5, figs. 1, 2. 
Schizophoria resupinata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp.

194, 213, 226. 
Loc. Oquirrh Mountains, Utah; Lake Valley mining district, New Mexico.

Schizophoria resupinoides (Cox). Upper Carboniferous.
Orthis resupinoides Cox, Owen's Geol. Survey Kentucky, II, 1857, p. 570, pi. 9,

fig. 1. Worthen, Geol. Survey Illinois, VIII, 1890, p. 106, pi. 11, fig. 4. 
Orthis resupinoides? White, Wheeler's Expl. and Survey west 100th Meridian,

Appendix, 1881, p. xxiii. » 
Schizophoria resupinoides Hall and Clarke, Pal. New York,. VIII, Pt. I, 1892,

pp. 213,226. 
Schizophoria cfr. resupinoides Smith, Proc. American Phil. Soc., XXXV, 1897,

p. 28 (extract). 
Loc. Hancock County, Kentucky; Manuelitos Creek, New Mexico; ?White and

Conway counties, Arkansas. 
Oba. Probably identical with Schizophoria resupinata.

Schizophoria senecta Hall and Clarke. Clinton (Sil.). 
Orthis (Schizophoria) senecta Hall and Clarke, Pal. New York, VIII, Pt. 1,1892,

p. 343, pi. 6A, figs. 23, 24. 
Loc. Reynales Basin, Niagara County, New York.
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Schizophoria striatula (Schlotheim). Middle and Upper Devonian.
Anemia Terebratulites striatulus Schlotheim, Min. Taschenbucli, VIII, 1813, pi. 

1, fig. 6.
Orthis striatula Davidson, Brit. Devonian Bracli., Pal. Soc., 1865, p. 87, pi. 17, 

figs. 4-7. Whiteaves (noii Schlotheim), Cont. Canadian Pal., I, 1891, pp. 
218,283.

Orthis iinpressa Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 267, fig. 2; Pal. 
New York, IV, 1867, p. 60, pi. 8, figs. 11-19. Whitfield, Geol. Wisconsin, IV, 
1882, p. 326, pi. 25, figs. 13-15. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, 
p. 115, pi. 13, fig. 13. Kindle, Bull. American Pal., 6, 1896, p. 36.

Orthis lentiformis? Owen (non Hall), Geol. Survey Wisconsin, Iowa, Minnesota, 
1852, pi. 3, figs. 10, lOa, young specimen. [See specimens in U. S. Nat. Mus., 
Cat. Invert. Foss., 17918.]

Orthis iowensis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 488, pi. 2, fig. 4.  
Billings, Hind's Rep. Expl. Assiuiboine and Saskatch., 1859, p. 187, fig. 1.  
Meek, Trans. Chicago Acad. Sci., I,1868, p. 90, pi. 12, fig. 2. White, Second 
Ann. Rep. Indiana Bureau of Statistics and Geol., 1880, p. 501, pi. 5, figs. 
10-12; Tenth Rep. State Geol. Indiana, 1881, p. 133, pi. 5, figs. 10-12.  
Keyes, Geol. Survey Missouri, V, 1895, p. 62, pi. 38, fig. 6.

Orthis iowensis var. furnarius Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 489, 
pi. 2, fig. 5. Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 424, pi. 
13, fig. 9.

?0rthis iowensis ? A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 410.
Orthis propiiiqua Nettelroth (non Hall), Kentucky Fossil Shells, Mem. Ken 

tucky Geol. Survey, 1889, p. 43, pi. 16, figs. 1-3, 7-11.
Schizophoria iowensis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 212. 

226, pi. 6A, fig. 29.
Schizophoria irnpressa Hall and Clarke, Ibidem, 1892, pp. 212, 216, pi. 6, fig. 31; 

pi. 6A, figs. 26, 27.
Loo. New York; Falls of Ohio; Illinois; Iowa; Milwaukee, Wisconsin; Perry 

County, Missouri; Eureka district, Nevada; Mackenzie River Valley, North 
west Territory, Canada.

01)8. The writer has compared American forms with 0. striatula from the Eifel, 
Germany, and he agrees with authors in regarding both as one species. 
Orthis (Schizophoria) macfarlani is often found associated with 0. striatula 
and may be only a variety of it.

Schizophoria swallovi Hall. Burlington (L. Garb.). 
Orthis swallovi Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 597, pi. 12, fig. 5; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 36, figs. 23, 24. Keyes, Geol.
Survey Missouri, V, 1895, p. 63, pi. 38, fig. 5. 

Schizophoria swallovi Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, pp. 213,
226, pi. 6, figs. 23, 24.

LOG. Burlington, Iowa; Quincy, Illinois; Pike County, Missouri. 
Obs. Compare with Rhipidomella clarkensis.

Schizophoria tioga Hall. Portage and Cheinung (Dev.). 
Orthis interliueata Hall (non Sowerby), Geol. N. Y.; Rep.. Fourth Dist., 1843,

p. 267, figs. 3, 4. 
Orthis tioga Hall, Pal. New York, IV, 1867, p. 59, pi. 8, figs. 20-29; Second Ann.

Rep. N. Y. State Geol., 1883, pi. 36, figs. 17,18. Whitfield, Annals N. Y. Acad.
Sci., V, 1891, p. 561, pi. 12, fig. 3;-Geol. Ohio, VII, 1895, p. 453, pi. 8, fig. 3. 

Schizophoria tioga Hall and Clarke. Pal. New York, VIII, Pt. I, 1892, pp. 212,
226, pi. 6, figs. 17, 18. 

Loo. Factoryville, Elmira, etc., New York; Lake County, Ohio.
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Schizophoiia tulliensis (Vanuxem). Tally (Dev.). 
Ortliis tulliensis Vanuxem, Geol. N. Y.; Rep. Third Dist, 1842, p. 164, fig. 2. 

HaU, Pal. New York, IV, 1867, p. 55, pi. 7, tig. 5. Walcott, Mon. U. S.
GeoL Survey, VIII, 1884, p. 115, pi. 2. fig. 12. Williams, Bull. Geol. Soc.
America, 1,1890, p. 492, pi. 12, fig. 16. 

Ortliis resupinata Hall (non Martin), Geol. N. Y.; Rep. Fourth Dist., 1843, p. 215,
fig. 2. 

Ortliis (Schizophoria) tulliensis Hall, Second Ann. Rep. N. Y. State Geol., 1883,
pi. 36, figs. 25-29. . 

Schizophoria tulliensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.
212, 226, pi. 6, figs. 25-29. 

LOG. Tully, Tinkers Falls, and Ovid, New York; Eureka district, Nevada.

SCHIZOTRETA -Kutorga. Genotype S. elliptica Kntorga.
Schizotreta Kutorga, Verhand. Kais. Min. Gessel. zu St. Petersburg, VII, 1848, 

p. 273. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 135, 169.  
Winchelland Schuchert, Minnesota Geol. Survey, III, 1893, p. 365. Hall and 
Clarke, Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 257.

Schizotreta conica (Dwight). Trenton (Ord.).
Orbiculoidea conica Dwight, American Jour. Sci., 3d ser., XIX, 1880, p. 452, pi.

21, figs. 1-11. 
Schizotreta conica Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 126,

135, pi. 4E, figs. 6-8; pi. 4F, fig. 7. 
Loc. Near Newburg, New York.

Schizotreta minutula Wincliell and Schuchert. Lorraine (Ord.).
Schizotreta minutula Winchell and Schuchert, Minnesota Geol. Survey, III, 1893,

p. 366, fig. 28. 
LOG, Near Granger, Minnesota.

Schizotreta ovalis Hall and Clarke. Trenton (Ord.). 
Orbiculoiclea (Schizotreta) ovalis Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, p. 177, pi. 4E, figs. 4, 5. 
Loc. Middleville, New York.

Schizotreta pelopea (Billings). Trenton and Lorraine (Ord.).
Discina pelopea Billings, Pal. Fossils, I, 1862, p. 52, fig. 56; Geol. Canada, 1863, 

p. 159, fig. 124.
Disciua concordensis Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p. 328, 

pi. 4, figs. 13, 14.
Schizotreta pelopea, Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, 

p. 365, pi. 29, figs. 26-28.
Loc. Montreal, Canada; Mantorville, Old Concord, and Spring Valley, Minne 

sota; Dubuque, Iowa; Neenah, Wisconsin; in the Utica at Ottawa, Canada 
(Ami).

Schizotreta tenuilamellata (Hall). Niagara (Sil.). 
Orbicula tenuilamellata Hall, Pal. New York, II, 1852, p. 250, pi. 53, fig. 3. 
Discina forbesi Nicholson (non'Davidson), Pal. Prov. Ontario, 1875, p. 62. . 
Discina solitaria Ringueberg, American Naturalist, 1882, p. 175, figs. a-e. 
Disciua clara Spencer, Bull. Univ. State Missouri, 1, 1884, p. 56; Trans. St.

Louis Acad Sci., IV, 1886, p. 606, pi. 8, fig. 5. 
Schizotreta tenuilamellata Beecher, American Jour. Sci., 3d ser., XLI, 1891, p.

357, pi. 17, fig. 11. 
Orbiculoidea (Schizotreta?) tenuilamellata Hall and Clarke, Pal. New York,

VIII, Pt. I, 1892, pp. 127, 135, pi. 4E, figs. 9-11; pi. 4F, figs. 2-6. 
Loc. Lockport, New York; Hamilton, Ontario, and Arisaig, Nova Scotia (Ami).
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SELENELLA Hall and Clarke. Genotype S. gracilis Hall and Clarke.
Selenella Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 271; Thirteenth 

Ann. Eep. N. Y. State Geologist, 1895, p. 855.

Selenella gracilis Hall and Clarke. Corniferous (Dev.). 
Selenella gracilis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, .p. 271,

figs. 184-186. 
LOG. Ontario.

SEMINULA McCoy emend Hall and Clarke.
Genotype Terebratnla pentsedra Pnillips=Athyris ainbigua (Pliillips).

Serninnla McCoy, Synopsis Garb. Fossils Ireland, 1844, pp. 150, 158. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 93; Thirteenth Ann. Eep. 
N. Y. State Geologist, 1895, p. 781.

Seminula argentea (Shepard). Upper Carboniferous.
Terebratula argentea Shepard, American Jour. Sci.. XXXIV, 1838, p. 152, fig. 8. 
Terebratnla roissyi d'Orbigny (uon L'EVeill6), Voyage dans I'Ame'rique Meri-

diouale, Pal., 1842, p. 46. 
Terebratula antisiensis (UOrbigny, Ibidem, 1842, p. 46 (non p. 36).
Terebratula peruviana d'Orbigny, Ibidem, 1842, pi. 3, figs. 17-19 (non p. 36).
Terebratula subtilita Hall, Stausbury's Exped. Great Salt Lake of Utah, 1852, p. 

409, pl,4, figs. 1, 2. Shumard, Marcy's Eep. U. S. Expl. Eed Eiver of Louisi 
ana, 1853, p. 202, pi. 4, fig. 8. Schiel, Pacific Eailroad Eep., II, 1855, p. 108, 
pi. 1, fig. 2. Hall, Ibidem, III, 1856, p. 101, pi. 2, figs. 3-5.  Marcou, Geol. N. 
America, 1858, p. 52, pi. 6, fig. 9. Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 714.

Terobratula (?) subtilita Davidson, Mou. British Carboniferous Brach., Pal. Soc., 
1857, p. 18, pi. 1, figs. 21,22; 1860, p. 86;, 1862, p. 217, pi. 17, figs. 8-10.

Spirigera subtilita Meek and Haydeii, Proc. Acad. Nat. Sci. Philadelphia, 1859, p. 
20. White, Wheeler's Expl. and Survey west of the 100th Meridian, IV, 1875, 
p. 141, pi. 10, fig. 6.

Athyris difterentis McChesney, New Pal. Fossils, 1860, p. 47.
Athyris subtilita Newberry, I ves's Eep. Colorado Eiver of the West, 1861, p. 126.  

Salter, Quart. Jour. Geol. Soc. London, XVII, 1861, p. 64, pi. 4, fig. 4. Geinitz, 
Carbon nnd Dyas in Nebraska, 1866, p. 40, pi. 3, figs. 7-9. Meek, Final Eep. 
U. S. Geol. Survey, Nebraska, 1872, p. 180, pi. 1, fig. 12; pi. 5, fig. 9; pi. 8, fig. 
4. Meek and Worthen, Geol. Survey Illinois, V, 1873, p. 570, pi. 25, fig. 14.  
Derby, Bull. Cornell Univ., I, 1874, p. 7, pi. 1, figs. 5, 8 (not 7 Spirigerella 
derbyi); pi. 3, figs. 8, 16,19; pi. 6, fig. 2; pi. 9, fig. 4. Meek, Simpson's Eep. 
Expl. Great Basin Terr. Utah, 1876, p. 350, pi. 2, fig. 4; Bull. U. S. Geol. and 
Geogr. Survey Terr., II, 4, 1876, pi. 1, fig. 2. Derby, Bull. Mus. Comp. Zool., 
III, 1876, p. 279. Newberry, Macomb's Eep. Expl. Exped. from Santa Fe to 
the Great Colorado Eiver of the West, 1876, p. 138. Meek, King's U. S. 
Geol. Expl. 40th Parl., IV, 1877, p. 83, pi. 8, fig. 6. White, Thirteenth Eep. 
State Geol. Indiana, 1884, p. 136, pi. 35, figs. 6-9. de.Koninck, Aunales du 
Mus6e Eoyal d'Histoire.Naturelle de Belgique, XIV, 1887, p. 73, pi. 18, figs. 
1-4, 7-10, 12-28; pi. 19, figs. 47-56. Herrick, Bull. Deuison Univ., II, 1887, 
p. 44, pi. 2, fig. 23. Keyes, Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 231.  
Whitfield, Annals N. Y. Acad. Sci., V, 1891, p. 604, pi. 16, figs. 7-9; Geol. 
Ohio, VII, 1895, p. 488, pi. 12, figs. 7-9.

Spirifera (Athyris) subtilita Toula, Sitzungsb. der k. k. Akad. der Wissensch. 
zu Wien, LIX, 1869, p. 6, pi. 1, fig. 5.

Semiuula subtilita Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 95, figs. 
66, 67, and 58, 59 on p. 86; pi. 47, figs. 17-31.

Athyris argentea Keyes, Geol. Survey Missouri, V, 1895, p. 92, pi. 39, fig. 11.
Loc. Throughout the Upper Carboniferous of North America; Brazil and Bolivia, 

South America; England; India; Thibet and Kashmere.
Obs. See Seminula charitouensis, S. caput-serpeutis, S. hawni, and S. singletonii 

Swallow.
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Seminula caput-serpentis (Swallow). Upper Carboniferous. 
Spirigera caputserpentis Swallow, Trans. St. Louis Acad. Sci,, II, 1863, p. 90. 
LOG. Missouri and Kansas. 
01)8. Regarded by Keyes as a synonym for S. argentea. '

Seminula charitonensis (Swallow). Upper Carboniferous. 
Spirigera charitonensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 651. 
LOG. Chariton and Randolph counties, Missouri. 
Obs. Probably a synonym for Seminula argentea.

Seminula claytoni (Hall and Whitfield). Kinderhook (L. Carb.). 
Athyris claytoni Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., IV, p. 256,

1877, pi. 4, figs. 15-17. 
Loc. Little Cottonwood, Wasatch Range, Utah.

Seminula dawsoni Hall and Clarke. Upper Carboniferous.
Athyris subtilita Davidson (non Hall), Quart. Jour. Geol. Soc. London, XIX, 

1863, p. 170, pi. 9, figs. 4,5. Dawson, Acadian Geology, 3d ed., 1878, p. 290, 
fig. 88.

Seminula dawsoni Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 95,96, 
364, figs. 69-71; pi. 47, figs. 32-34.

Loc. Windsor, Nova Scotia.

Seminula formosa (Swallow). Keokuk (L. Carb.). 
Spirigera formosa and euzona Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 91. 
Athyris formosa Keyes, Geol. Survey Missouri, V, 1895, p. 91. 
LOG. Boonville, Missouri.

Seminula hawni (Swallow). Upper Carboniferous.
Spirigera hawni Swallow, Trans. St. Louis Acad. Sci., 1,1860, p. 652.
LOG. Missouri.
Oba. Probably a synonym for Seminula argentea.

Seminula maconensis (Swallow). Upper Carboniferous.
Spirigera maconensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 651. 
LOG. Montgomery County, Missouri.

Seminula parva (Swallow). Keokuk (L. Carb.). 
Terebratula parva Swallow (non d'Archiac, 1846), Trans. St. Louis Acad. Sci.,

II, 1863, p. 83. Keyes, Geol. Survey Missouri, V, 1895, p. 105. 
Terebratula cooperensis Miller, N. American Geol. and Pal., 1889, p. 384. 
LOG. Keokuk, Iowa; Monroe and Cooper counties, Missouri. 
Oba. Specimens of this species in Professor Hall's collection seen by the writer 

do not»show a punctate shell structure, but are distinctly fibrous.

Seminula persinuata (Meek). * Carboniferous.
Athyris (?) persinuata Meek, King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 81,

pi. 9, fig. 4. 
LOG. White Pine district, Nevada.

Seminula (?) plattensis (Swallow). . Upper Carboniferous.
Spirigera plattensis Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 87. 
LOG. Missouri; Kansas; Nebraska.

Seminula (?) rogersi Hall and Clarke. ' Upper Helderberg (Dev.).
Seminula rogersi Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pp. 97, 364,

pi. 47, figs. 1-4. 
LOG. Pendleton, Indiana.

Seminula singletonii (Swallow). Upper Carboniferous.
Spirigera singletonii Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 87. 
Loc. Boone and Audrain counties, Missouri. 
Obs. Probably a synonym for Seminula argentea.



SCHCCHBRT.] INDEX AND BIBLIOGRAPHY. 379

Seminula subquadrata Hall. Kaskaskia (L. Carb.).
Athyris subquadrata Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 703, pi. 27, fig. 

2, woodcut p. 708.  Whittield, Aimals N. Y. Acad. Sci., V, 1891, p. 585, pi. 
14, figs. 1-3; Geol. Ohio, VII, 1895, p. 472, pi. 10, figs. 1-3. Keyes, Geol. Sur 
vey Missouri, V, 1895, p. 92.

Athyris subquadrata? Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., 
IV, 1877, p. 271, pi. 5, figs. 19, 20.

Seminula subquadrata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 95, 
pi. 47, figs. 7-9, 15, 16; pi. 84, figs. 30, 31.

LOG. Chester, Illinois; Crittenden County, Kentucky; Newtonville and Maxville, 
Ohio; Oquirru Mountains, Utah.

06s. See Cleiothyris clintonensis.

Seminula titicacaensis (Gabb). Upper Carboniferous. 
Terebratula titicacensis Gabb, Jour. Acad. Nat. Sci. Philadelphia, 2d ser., VIII,

1881, p. 302, pi. 42, fig. 11. 
Loc. Lake Titicaca, Bolivia.

Seminula trinucleus Hall. St. Louis (L. Carb.).
Terebratula trinucleus Hall, Trans. Albany Institute, IV, 1858, p. 7; Geol. Sur 

vey Iowa, I, Pt. II, 1858, p. 659, pi. 23, figs. 4, 5.
Athyris trinuclea Whitfield, Bull. American Mus. Nat. Hist., I, 1882, p. 50, pi. 6, 

figs. 22-27. Hall, Twelfth Rep. State Geol. Indiana, 1883, p. 329, pi. 29, figs. 
22-27.

Seminula trinuclea Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 94, 95, 
fig. 65; pi. 47, figs. 5, 6, 10-14.

Loc. Bloomington and Spergen Hill, Indiana; Alton, Illinois; Boonville, Mis 
souri; Princeton, Kentucky.

Ols. See Cleiothyris refiexa.

Seminula wasatchensis (White). Upper Carboniferous.
Rhynchonella wasatcheusis White, Wheeler's Expl. and Survey west of 100th 

Meridian, Prel. Rep. 1874, p. 19; Ibidem, Final Rep., 1875, p. 130, pi. 9, fig. 3. 
Loc. Wasatch Range, near Provo, Utah. 
01)8. Is related to S. subtilita. The great anterior thickening is due to old age.

Sieberella (Ehlert, and Hall and Clarke=Gypidula.
Obs. It may prove that Sieberella will be useful as a subgenus of Gypidula.

SIPHONOTRETA de Yern. Genotype Crania unguiculata Eichwald.
Siphonotreta de Verneuil, G6ol. de la Russie d'Europe et des Mont, de 1'Oural, 

II, 1845, p. 286. Ball, Bull. U. S. Nat. Musi, 8,1877, p. 62. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, pp. 110, 167. Winchell and Schuchert, 
Minnesota Geol. Survey, III, 1893, p. 358. Hall and Clarke, Eleventh Ann. 
Rep. N. Y. State Geologist, 1894, p. 252.

Siphonotreta (?) micula McCoy. Calciferous (Ord.). 
Siphonotreta ? micula Ami, Rep. Progress Geol. Nat. Hist. Survey Canada for

1887-88,1889, p. 52K. 
Loc. Great Britain; near Laevis, Canada.

Siphonotreta (?) minnesotaensis Hall and Clarke. Trenton (Ord.).
Siphonotreta ? minnesotensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 

pp. 112,177, pi. 4, figs. 37, 38. Winchell and Schuchert, Minnesota Geol. 
Survey, III, 1893, p. 358, pi. 29, figs. 23, 24.

Loc. Minneapolis, Minnesota.

Siphonotreta scotica Whiteaves=Schizambon ? fissus americanus.

SPH.&ROBOLUS Matthew. Genotype Lingulella f spissa Billings. 
Sphterobolus Matthew, Trans. Royal Soc. Canada, 2d ser., I, 1896, p. 263.
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Sphaerobolus spissus (Billings). Lower Ordovician.
Lingulella ? spissa Billings, Canadian Nat. Geol., n. ser., VI, 1872, p, 468, fig.

5; Pal. Fossils, II, 1874, p. 67, fig. 36. 
Sphserobolus spissus Matthew, Trans. Royal Soc. Canada, 2d ser., I, 1896, p.

' 263, pi. 1, fig. 5. 
LOG. Bell Island, Newfoundland.

SPIRIFER Sowerby. Genotype Auoinites striatus Martin.
Spirifer Sowerby, Mineral Conchology, II, 1815, p. 41. Billings, Canadian Nat. 

Geol., I, 1856, p. 134. Meek and Haydeu, Pal. Upper Missouri, Sinithsonian 
Cont. to Knowledge, XIV, 172,1864, p. 17. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, pp. 1-40; Thirteenth Ann. Rep. N. Y. State Geologist, 
1895, p. 751.

Spirifera Billings, Canadian Journal, VI, 1861, p. 253. Hall, Twentieth Rep. N. 
Y. State Cab. Nat. Hist., 1867, p. 251; Pal. New York, IV, 1867, p. 186.  
White, Wheeler's Expl. and Survey west of the 100th Merid., 1875, p. 90.  
Herrick, Bull. Denison University, IV, 1888, p. 14. Nettelroth, Kentucky 
Fossil Shells, Mern. Kentucky Geol. Survey, 1889, p. 105. Hall, Bull. Geol. 
Soc. America, I, 1890, p. 567; Ninth Ann. Rep. N. Y. State GeoL, 1890, p. 9.

Spirifer acanthopterus (Conrad). *? Hamilton (Dev.). 
Delthyris acauthoptera Conrad, Jour; Acad. Nat. Sci. Philadelphia, VIII, 1842,

p. 264. 
LOG. Oneouta, Otsego County, New York.

Spirifer'acuminatus (Conrad). Corniferous and Hamilton (Dev.). 
Deltbyris acuminata Conrad, Third Ann. Rep. N. Y. Geol. Survey, 1839, p. 65. 
Delthyris prora Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 263. 
Terebratula acunriuatissima Castelnau, Essai Syst. Silurien 1'Ame'rique Septen-

trionale, 1843, p. 40, pi. 14, fig. 16.
Spirifer cultrijugatus Yandell and Shumard (non Roomer, 1844), Cont. Geol. Ken- 

. tucky, 1847, p. 10.
Spirifer acuminata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 135. 
Spirifera acuminata Hall, Pal. New York, IV, 1867, pp. 198, 234, pi. 29, figs.

9-18; pi. 35, fig. 24. Nettelroth, Kentucky Fossil Shells, Meni. Kentucky
Geol. Survey, 1889, p. 105, pi. 8, figs. 1-8.- 

Spirifer acuminatus White, Second Rep. Indiana Bureau of Statistics and Geol.,
1880, p. 503, pi. 4, figs. 1-3; Tenth Rep. State Geol. Indiana, 1881, p. 135,
pi. 4, figs. 1-3. Hall and Clarke, °Pal. New York, VIII, Pt. II, 1893, pp. 31, 39,
pi. 39, figs. 39-42. 

LOG. Schoharie, Williamsville, Clarence Hollow, Hamilton, Madison, etc., New
York; Columbns and Sandusky, Ohio; Falls of Ohio.

Spirifer acuticostatus de Koninck. . Upper Carboniferous. 
Spirifer acuticostatus de Koninck, Animaux Fos. Garb. Belgique, p. 265, pi. 17,

fig. 6. 
Spirifera acuticostata Davidson, Quart. Jour. Geol. Soc. London, XIX, 1863, p.

171, pi. 9, figs. 7, 8. Dawson, Acadian Geol., 3d ed., 1878, p. 292, fig. 91. 
LOG. Europe; Brookfield and Shubenacadie, Nova Scotia.

Spirifer agelaius Meek. Lower Carboniferous.
Spirifer triradialis? Meek (non Phillips), Sixth Ann. Rep. U. S. Geol. Survey

Terr., 1873, p. 470. 
Spirifer agelaius Meek, Ibidem, 1873, p. 470, footnote. White, Twelfth Ann.

Rep. U. S. Geol. Survey Terr., 1883, p. 135, pi. 34, fig. 10. 
Loc. Near Virginia City, Montana.

Spirifer alatus Castelnau (non Schlotheim)=Spirifer aliformis.
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Spirifer aliformis de Verneuil. Upper Helderberg (Dev.).
Spirifer alatus Castelnau (non Schlotheim), Essai Systeme Silurien 1'Ame'rique

Septentrionale, 1843, p. 42, pi. 12, fig. 4. 
Spirifer alteforinis de Verneuil, Ibidem, 1843, p. 42, footnote. 
LOG. Schoharie, New York. 
Obs. Compare with Spiri'fer arenosus.

Spirifer alba-pinensis Hall and Whitfield. Kinderhook (L. Garb.).
Spirifera albapinensis Hall and Whittield, King's U. S. Geol. Expl., 40th Parl., IV,

1877, p. 255, pi. 4, figs. 7, 8. 
LOG. Wasatch Eange, Utah. 
Obs. Appears to be a synonym of S. centronatus.

Spirifer aldrichi Etheridge. Devonian.
Spirifer aldrichi Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, J878, p. 634,

pl. 29, fig. 2. 
LOG. Dana Bay, lat. 82° 42'.

Spirifer alta Hall=0yrtia alta.

Spirifer amarus Swallow. Hamilton (Dev.).
Spirifer amarus Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 642. 
Loc. On page 658 it is given as Callaway County, Missouri, in association with 

Hamilton terrane fossils. It is probably the same as S. annte Swallow.

Spirifer angustus Hall. Hamilton and Portage (Dev.). 
Spirifer angusta Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 164,

fig. in text. 
Spirifera angusta Hall, Pal. New York, IV, 1867, p. 230, pl. 38A, figs. 23-32. 

Whitfield, Geol. Wisconsin, IV, 1882, p. 329, pl. 26, fig. 3. Hall, Second Arm.
Rep. N. Y. State Geol., 1883, pl. 54* figs. 14-17. 

Spirifer angustns Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 31, 39,
pl. 24, figs. 14-17. 

LOG. Livingston and Genesee counties, and Ithaca, New York; Portage group
of New York (Williams); Milwaukee, Wisconsin.

Spirifer annse Swallow. Hamilton (Dev.).
Spirifer annfe Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 641. 
LOG. Callaway County, Missouri. 
Obs. See S. amarus.

Spirifer annectans Walcott. Lower Carboniferous.
Spirifera annectans Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 216, pl. 18,

fig. 7. 
LOG. Eureka district, Nevada.

Spirifer antarcticus Morris and Sharpe. Lower Devonian.
Spirifer antarcticus Morris and Sharpe, Quart. Jour. Geol. Soc. London, II, 1846,

p. 276, pl. 11, fig. 2. 
LOG. Falkland Islands. 
Obs. Compare with S. boliviaensis, S. chuquisaca, and S. orbignyi.

Spirifer arata Hall=Spirifer granulosus.

Spirifer arcticus Houghton. Devonian.
Spirifer arcticus Houghton, Jour. Royal Dublin Soc., I, 1857, p. 183. 
Obs. The writer has not seen this journal.

Spirifer arctisegmentum Hall. , Upper Helderberg (Dev.).
Spirifer arctisegmenta Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 131.. 
Spirifera arctisegmenta Hall, Pal. New York, IV, 1867, p. 208, pl. 31, figs. 9,10; 
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Spirifer arctisegmentum Hall Continued.
Second Ann. Eep. N. Y. State Geol., 1883, pi. 59, figs. 10-12. Nettelroth,.
Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 108, pi. 12,
figs. 14, 15. 

Spirifer arctisegmentus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 36,
pi. 34, figs. 10-12. 

LOG, Stafford and Genesee counties, New York; Falls of Ohio.

Spirifer arenosus (Conrad). Oriskany and Corniferous (Dev.).
Delthyris arenosa Conrad, Third Ann. Eep. N. Y. Geol. Survey, 1839, p. 65.  

Mather, Geol. N. Y.; Eep. First Dist., 1843, p. 342, fig. 1. Hall, Ibidem, Eep. 
Fourth Dist., 1843, p. 148, fig. 1.

Delthyris arenaria Vanuxem, Geol. N. Y.; Eep. Third Dist., 1842, p. 123, fig. 1; 
p. 124, fig. 5.

Spirifer arenosa Eogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 826, fig. 650.  
Hall, Pal. New York, III, 1859, p. 425, pi. 98, figs. 1-8; pi. 99, figs. 1-10; pi. 
100, figs. 1-8.

Spirifera arenosa Billings, Geol. Canada, 1863, p. 960, fig. 465. Hall, Second 
Ann. Eep. N. Y. State Geol., 1883, pi. 55, figs. 3-7.

Spirifera unica Hall, Pal. New York, IV, 1867, p. 203, pi. 30, fig. 21; pi. 55, 
fig. 8.

Spirifer arenosus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 24, 27, 
37, pi. 29, figs. 1-4; pi. 30, figs. 3-8.

Loc. Schoharie, Clarence Hollow, etc., New York; Cumberland, Maryland; Vir 
ginia; Frankstown, Pennsylvania; Cayuga, Ontario.

Spirifer argentarins Meek=Spirifer pinonensis. 
Spirifer arrectus Hall=Spirifer murchisoni.

Spirifer asper Hall. Hamilton (Dev.). 
Spirifer aspera Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 508, pi. 4, fig. 7. 
Spirifera (Cyrtina) aspera Whitfield, Geol. Wisconsin, IV, 1882, p. 331, pi. 26,

figs. 1, 2. 
Spirifer asper Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 29, 31, 32,

39, pi. 25, figs. 20-25.
Loc. Independence and Eockford, Iowa; Eock Island, Illinois; Milwaukee, Wis 

consin; Canandaigua, New York.

Spirifer asperatus Kingueberg. Niagara (Sil.).
Spirifera asperata Eingueberg, Bull. Buffalo Soc. Nat. Sci., V, 1886, p. 16, pi. 2,

fig. 5. 
Loc. Lockport, New York.

Spirifer atwateranus Miller=Spirifer iowaensis.
Spirifer audaculus (Conrad). Marcellus and Hamilton. (Dev.).

Delthyris audacula Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 262.
Delthyris medialis Hall, Geol. N. Y.; Eep. Fourth Dist., 1843, p. 208, fig. 8.  

Eogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 828, fig. 669.
Spirifer eatoni Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 157.
Spirifer medialis Hall, Ibidem, 1857, p. 164, fig. 1.
Spirifera medialis Hall, Pal. New York, IV, 1867, p. 227, pi. 38, figs. 1-25,  

Second Ann. Eep. N. Y. State Geol., 1883, pi. 54, figs. 1-13. Nettelroth, Ken 
tucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 125, pi. 26, figs. 2-5.

Spirifera medialis var. eatoni Hall, Pal. New York, IV, 1867, pi. 38, figs. 12-18.
Spirifera audacula Whitfield, Geol. Wisconsin, IV, 1882, p. 329, pi. 25, figs. 25,26.
Spirifer audaculus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 29-31, 

39, pi. 24, figs. 1-13; pi. 29, fig. 5.
Loc. Otsego, Cayuga, Moscow, Darien, etc., New York; Falls of Ohio; Milwau 

kee, Wisconsin.
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Spirifer audaculus macronotus Hall. Hamilton (Dev.).
Delthyris macronota Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 206, fig. 5. 
Spiriferci, macronota Hall, Pal. New York, IV, 1867, p. 231, pi. 38A, figs. 1-22; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 54, figs. 18-27. 
Spirifer audaculus var. macronotus Hall and Clarke, Pal. New York, VIII, Pt. II,

1895, pi. 24, figs. 18-27. 
LOG. Bristol, Moscow, Darien, etc., New York.

Spirifer buarquianus Bathbun. Middle Devonian.
Spirifera buarquiana Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 28. 
LOG. Rio Maecuru, Province of Para, Brazil.

Spirifer belphegor Clarke. Genesee (Dev.). 
Spirifera belphegor Clarke, Bull. U. S. Geol. Survey, 16,1885, p. 30, pi. 3, fig. 13. 
LOG. Ontario County, New York.

Spirifer bicostatus Hall=Reticulara bicostata.
Spirifer bicostatus var. petilus Hall=Beticularia bicostata petila.
Spirifer bidorsalis Winchell. Hamilton (Dev.).

Spirifera bidorsalis A. Winchell, Geol. Rep. Lower Peninsula of Michigan, 1866,
p. 93. 

LOG. Grand Traverse district, Michigan.

Spirifer biforatus var. lynx Hall=Platystrophia biforata. 
Spirifer bifurcatus Hal]=Spirifer leidyi.
Spirifer billingsamis Miller. Oriskany (Dev.). 

Spirifera superba Billings (non Eichwald), Pal. Fossils, II, 1874, p. 45, pi. 3A,
fig- 3-

Spirifera billingsana Miller, N. American Geol. Pal., 1889, p. 372. 
Loc. Indian Cove, Gaspd.

Spirifer bilobus Hall=Bilobites bilobus.
Spirifer bimesialis Hall. Upper Devonian.

Spirifer bimesialis Hall, Geol. Survey Iowa, I, Pt.. II, 1858, p. 507, pi. 4, fig. 6. Hall 
.and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 17, 36, pi. 34, figs. 23-26.

Spirifera bimesialis Hall, Second Ann. Rep. N. Y. State Geol,, 1883, pi. 59, figs. 
23-26.

LOG. Independence, Iowa; Naples, New York (Clarke).

Spirifer biplicatus Meek (non Hall)=Spirifer centronatus.
Spirifer biplicatus Hall. Kinderhook (L. Garb.).

Spirifer biplicata Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 519, pi. 7, fig. 5. 
Spirifera biplicata Herrick, Bull.Denison Univ., Ill, 1888, p. 45; IV, 1888, p. 25,

pi. 2, fig. 8.
Spirifer biplicatus Herrick, Geol. Ohio, VII, 1895, pi. 15, fig. 8. 
LOG. Burlington, Iowa; Quincy, Illinois; Richfield, etc., Ohio.

Spirifer boliviaensis d'Orbigny. Devonian. 
Spirifer boliviensis d'Orbigny, Voyage dans 1'Am^rique Me"ridionale, Pal., 1842,

p. 37, pi. 2, figs. 8, 9.
Loc. Cochabamba and Chuquisaca, Bolivia. 
Ols. Compare with S. antarcticus and S. hawkinsi.

Spirifer boonensis Swallow. Upper Carboniferous. 
Spirifer booensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 646. 
Loo. Boone, Randolph, and Monroe counties, Missouri. 
Oba. Regarded by Keyes as a synonym for S. rockymontanus.
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Spirifer byrnesi Kettelrotli. Hamilton (Dev.).
Spirifera byrnesi Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Sur 

vey, 1889, p. 109, pi. 10, figs. 1-5?, 31-34, 36-39. 
LOG. Falls of Ohio.

Spirifer cameratus Derby (non Morton) =Spirifer condor.
Spirifer cameratus Morton. Upper Carboniferous.

Spirifer cameratus Morton, American Jour. Sci., XXIX, 1836, p. 150, pi. 2, fig. 3.  
Hall, Pacific Railroad Reports, III, 1856, p. 102, pi. 2, figs. 9, 12; Geol. 
Survey Iowa, I, Pt. II, 1858, p. 709, pi. 28, fig. 2. Geinitz, Carbon und Dyas 
in Nebraska, 1866, p. 44. Meek, Final Rep. U. S. Geol. Survey Nebraska, 
1872, p. 183, pi. 6, fig. 12; pi. 8, fig. 35. Meek and Wortben, Geol. Survey 
Illinois, V, 1873, p. 573, pi. 25, fig. 7. Toula, Neues Jahrbuch f. Mineral., 
1874, p. 240; Sitzuugsb. der Kais. Akad. der Wissen. zu Wien, 1875, p. 
543. White, Wheeler's Expl. Survey west 100th Meridian, IV, 1875, p. 132, 
pi. 10, fig. 1. Newberry, Macorab's Rep. Expl. Exped. from Santa Fe to the 
Great Colorado River of the West, 1876, p. 138. Meek, Simpson's Rep. Expl. 
Great Basin Terr. Utah, 1876, p. 353, pi. 2, fig. 3. Hall and Clarke, Pal.' 
New York, VIII, Pt. II, 1893, pp. 26, 38, pi. 32, figs. 9-15.

Spirifer rneusebachanus Roemer, Kreidebildung Texas, 1852, p. 88, pi. 11, fig. 7.
Spirifer triplicatus Hall, Stansbury's Expl. Survey of the Valley of Great Salt 

Lake, Utah, 1852, p. 410, pi. 4, fig. 5.
Spirifer iuequicostatus? Owen, Geol. Survey Wisconsin, Iowa, and Minnesota, 

1852, p. 586, pi. 5, fig. 6. [See specimens in U. S. Nat. Mns., Cat. Invert. Foss., 
17954.]

Spirifer fasiger Owen (non Keyserling), Ibidem, 1852, pi. 5, fig. 4.
Spirifer striatus var. triplicatus Marcou, Geol. N. America, 1858, p. 49, pi. 7, 

fig. 3.
Spirifer species Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 833, fig. 694.
Spirifer camerata Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia, 1859, 

p. 27.
Spirifera camerata Newberry, Ives's Rep. Colorado River of the West, 1861. p. 

127. White, Second Ann. Rep. Indiana Bureau Statistics and Geol., 1880, 
p. 517, pi. 8, fig. 3; Tenth Rep. State Geol. Indiana, 1881, p. 149, pi. 8, 
fig. 3. Hall, Second Ann. Rep. N". Y. State Geol., 1883, pi. 57, figs. 9-15.  
White, Thirteenth Rep. State Geol. Indiana, 1884, p. 132, pi. 35, figs. 3-5.  
Herrick, Bull. Denison Univ., II, 1887, p. 45, pi. 2, fig. 22.-Keyes, Proc. 
Acad. Nat. Sci. Philadelphia, 1888, p. 230; Geol. Survey Missouri, V, 1895, 
p. 83, pi. 40, fig. 5.

Spirifera camerata var. kansasensis Swallow, Trans. St Louis Acad. Sci., II, 
1867, p. 409.

Spirifer (Trigonotreta) camerata Meek, King's U. S. Geol. Expl. 40th Parl., IV, 
1877, p. 91, pi. 9, fig. 2.

Loc. Putnani Hill, Ohio; throughout th'e Upper Carboniferous of North Amer 
ica; western side of Spitzbergeu (Toula).

Ols. S. cameratus is often regarded as identical with S. st'riatus (Martin). The 
latter species, however, is closely and finely reticulated with concentric 
growth lines, while in S. cameratus the plications are crowded with small 
pustules arranged in radiating lines. See S. condor and S. striatus.

Spirifer cameratns var. kansasensis Swallbw=Spirifer cameratus.
Spirifer cameratus percrassus Swallow. Upper Carboniferous. 

Spirifer cameratus var. percrassus Swallow, Trans. St. Louis Acad. Sci,, II, 1866,
p. 409.

Loc. Missouri and Kansas. 
Ols. Regarded by Keyes as a synonym for S. cameratus.
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Spirifer capax Hall=Spirifer euryteines.
Spirifer canandaiguse Hall and Clarke=Reticularia cauandaiguae.
Spirifer carteri Hall=Syringothyris carteri.
Spirifer carteri Meek (non Hall) = Syringothyris texta.
Spirifer catskillensis Einmons=Spirifer niesistrialis.
Spirifer ceclarensis Owen=S. iowaensis.
Spirifer centronatus A. Wincliell. Waverly (L. Garb.).

Spirifer centronatus A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,
p. 118. White, Wheeler's Expl. Survey west 100th Merid., IV, 1875, p. 86,
pi. 5, fig. 8. 

Spirifera (Trigonotreta) biplicata (Hall??) Meek, Pal. Ohio, II, 1875, p. 290,
pi. 14, fig. 5. 

Spirifera, centronata Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., IV,
1877, p. 254, pi. 4, figs. 5, 6. 

Loc. Cuyahoga Falls, Ohio; Black Hills, South Dakota; Wasatch Range, Utah;
Mountain Spring, Nevada; Yellowstone Park.

Ok. See S. alba-pinensis.
Spirifer chilensis Forbes=Spiriferina rostrata. 

Spirifer chuquisaca A. Ulrich. Middle Devonian.
Spirifer chuquisaca A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892, p.

65, pi. 4, figs. 19, 20.
Loc. Chahuarani, Tarabuco, etc., Bolivia. 
01)s. Compare with S. boliviaensis and S. antarcticus.

Spirifer clarus Swallow=Eeticularia clara.

Spirifer clavatulus McChesney. Burlington (L. Garb.).
Spirifera clavatula McChesney, New Pal. Fossils, 1861, p. 84; Trans. Chicago

Acad. Sci., I, 1868, p. 36, pi. 6, fig. 5. 
Loc. Burlington, Iowa.

Spirifer clintoni Hall=Spirifer graimlosus. 
Spirifer clio Hall=Delthyris consobrina. 
Spirifer compactus Meek=Eeticularia fiinbriata.

Spirifer concinnus Hall. Lower Helderberg (Dev.).
Spirifer concinna Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 60,

figs. 1-3. 
Spirifera concinna Hall, Pal. New York, III, 1859, p. 200, pi. 25, fig. 2; pi. 28,

fig. 7; Second Ann. Rep. N. Y. State Geol., 1883, pi. 55, figs. 1, 2. 
Spirifer concinnus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 24,27,38,

pi. 30, figs. 1, 2. 
Loc. Helderberg Mountains, New York.

Spirifer condor d'Orbiguy. Upper Garboniferous. 
Spirifer condor d'Orbigny, Voyage dans 1'Amdrique M<Sridionale, Pal., 1842, p.

46, pi. 5, figs. 11-14.  Waagen, Palseontologica Indica, Ser. XIII, I, 1883,
p. 514. 

Spirifer striatus var. multicostatus Toula, Sitzungsb. der kais. Akad. der Wis-
sensch. zu Wien, 1869, p. 3, pi. 1, figs. 2-4. 

Spirifera cainerata Derby (non Mortou), Bull. Cornell Univ., I, 1874, p. 12, pis.
1, 2, 4, 5; Bull. Mus. Comp. Zool., Ill, 1875, p. 279. 

Loc. Bolivia; Bomjardim and Itaituba, Brazil; Yampopata and the Island of
Titicaca, Bolivia; Pichis River, Peru.
Bull. 87  25
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Spirifer condor d'Orbigny Continued.
Obs. "It has for a long time been considered a synonym of S. striatus and later 

of S. cameratus. It is distinct, however, from tho former by the lamellose 
striae of growth and froni the latter by these as well by the nearly entire 
absence of bundling of the ribs" (Waagen).

Spirifer conradanus Miller=Reticularia fimbriata. 
Spirifer consobrina d'Orbigny=Delthyris consobriua.
Spirifer censors A. Wmckell. Hamilton (Dev.). 

Spirifer consora A. Winchell, Geol. Rep. Lower Peninsula of Michigan, 1866, p. 93. 
LOG. Grand Traverse district, Michigan.

Spirifer cooperensis Waagen=Beticularia cooperensis.
Spirifer corticosus Hall. " Hamilton (Dev.). 

Spirifer corticosa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 160. 
Spirifera corticosa Hall, Pal. New York, IV, 1867, p. 236. 
LOG. Cumberland, Maryland. 
Obs. Compare with S. granulosus.

Spirifer (?) costalis Castelnau. ? Upper Helderberg (Dev.).
Spirifer costalis Castelnau, Essai Syste"me Silurien FAme'rique Septentrional?,

1843, p. 41, pi. 14, fig. 7. 
LOG. Schoharie, New York.

Spirifer crispatus Hall and Clarke. Niagara (Sil.). 
Spirifer crispatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 360, pi. 36,

figs. 9,10. 
LOG. " Maryland."

Spirifer crispus (Hisinger). Niagara and Coralline (Sil.).
Terebratula crispa Hisinger, Svenska Vet.-Akad. Handlingar, 1826, tab. 7, tig. 4. 
Delthyris staminea Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 105, fig. 3. 
Spirifer crispus Hall, American Jour. Sci., XX, 1849, p. 228; Pal. New York, II,

1852, p. 262, pi. 54, fig. 3; p. 328, pi. 74, fig. 9. Beecher and Clarke, Mem. N. Y.
State Mus., 1,1889, p. 75, pi. 6, figs. 6,7. Hall and Clarke, Pal. New York, VIII,
Pt. II, 1893, pp. 19,20, 36, pi. 36, figs. 1-6. 

Spirifera crispa Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 1879, p.

157, pi. 24, figs. 6-12,19;-Eleventh Rep. State Geol. Indiana, 1882, p. 295, pi.
24, figs. 6-12,19; Second Ann. Rep. N. Y. State Geol., 1883, pi. 61, figs. 1-6. 

LOG. Europe; Lockport, Lewiston, and Schoharie, New York; Hamilton and 
Arisaig, Nova Scotia (Ami); Ontario; Waldron, Indiana.

Spirifer crispus simplex Hall. . Niagara (Sil.). 
Spirifera crispa var. Hall, Trans. Albany Institute, IV, 1863, p. 212. 
Spirifera crispa var. simplex Hall, Twenty-eighth Rep. N. Y. State Mus. Nat.

Hist., 1879, p. 157, pi. 24, figs. 1-5; Eleventh Rep. State Geol. Indiana, 1882,
p. 296, pi. 24, figs. 1-5. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky
Geol. Survey, 1889, p. Ill, pi. 17, figs. 36, 37. 

Spirifer crispus var. simplex Beecher and Clarke, Mem. N. Y. State Mus., 1,1889,
p. 75, pi. 6, figs. 4,5. 

LOG. Waldron, Indiana; Louisville, Kentucky.

Spirifer cultrijugatus Yandell and Shumard=Spirifer acuminatus.

Spirifer cumberlandise Hall. Oriskany (Dev.). 
Spirifer Cumberland!* Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 

63; Pal. New York, III, 1859, p. 421, pi. 96, fig. 9. Hall and Clarke, Pal. 
New York, VIII, Pt. II, 1893, pp. 17, 36, pi. 33, figs. 16-23.



SCHUCHERT.] INDEX AND BIBLIOGRAPHY. 387

Spirifer cumberlaudiae Hall Continued.
Spirifera cumberlandiie Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 58,

  figs. 16-23. 
LOG. Cumberland, Maryland.

Spirifer cuspidatus of American authors=Syringotbyris carter!.
Spirifer cuspidatiformis Miller=Syringothyris texta.
Spirifer cyclopterus Hall. Lower Helderberg and Oriskany (Dev.).

Spirifer cycloptera Hall, Tenth Ann. Rep. N. Y. State Cab. Nat. Hist., 1857, p.
58; Pal. New York, III, 1859, p. 199, pi. 25, fig. 1. 

Spirifera cycloptera Billings, Geol. Canada, 1863, p. 957, fig. 457; Pal. Fossils,
II, 1874, p. 48, pi. 3A, fig. 4. Hall, Second Ann. Rep. N. Y. State Geol., 1883,
pi. 61, figs. 12, 13. 

Spirifer cyclopterus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 36,
pi. 36, figs. 12, 15. 

LOG. Helderberg Mountains, New York; Gasp6 and New Brunswick.

Spirifer cyrtmaformis Hall and Whitfield=Cyrtia cyrtiniformis. 
Spirifer davisi Nettelroth. . Hamilton (Dev.).

Spirifera davisi Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey,
1889, p. 112, pi. 12, figs. 1-4. 

LOG. Falls of Ohio.

Spirifer deltoideus Herrick. Waverly (L. Garb.). 
Spirifera deltoidea Herrick, Bull. Denison Univ., IV, 1888, p. 27, pi. 2, fig. 7. 
Spirifer deltoideus Herrick, Geol. Ohio, VII, 1895, pi. 15, fig. 7. 
LOG. Licking County, Ohio.

Spirifer desideratus Walcott. Lower Carboniferous.
Spirifera desiderata Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 217, pi. 7,

fig. 8. 
LOG. Eureka district, Nevada.

Spirifer disjunctus Sowerby. Cbemung (Dev.).
Spirifera disjuncta Sowerby, Trans. Geol. Soc., 2d ser., V, 1840, pi. 53, fig. 8; 

pi. 54, figs. 12,13. Davidson, Mon. British Devonian Brach., Pal. Soc., 1864, 
p. 23, pi. 5, figs. 1-12; pi. 6, figs. 1-5. Hall, Pal. New York, IV, 1867, p. 243, 
pi. 41, figs. 1-19; pi. 42, figs. 1-20; Second Ann. Rep. N. Y. State Geol., 
1883, pi. 55, figs. 14-17. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 
134. Whiteaves, Cont. Canadian Pal., I, 1891, p. 221, pi. 29, fig. 4.

Delthyris perlatns Conrad, Fifth Ann. Rep. N. Y. Geoi. Survey, 1841, p. 54.
Delthyris chemungensis Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, 

p. 263.
Delthyris prolata Vanuxem, Geol. N. Y.; Rep. Third Dist., 1842, p. 179, fig. 3.
Delthyris cuspidata Hall (non Martin), Geol. N. Y.; Rep. Fourth Dist., 1843, p. 

270, fig. 1. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 829, fig. 683.
Delthyris disjuncta? Hall, Geology N. Y.; Rep. Fourth Dist., 1843, p. 269, fig. 3.
Delthyris acanthota Hall, Ibidem, 1843, p. 270, fig. 2.
Delthyris inerinis Hall, Ibidem, 1843, p. 270, fig. 4.
Spirifer disjunctus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 21, 

24,27,37,49, pi. 30, figs. 14,15,17. Herrick, Geol. Ohio, VII, 1895, pi. 23, fig. 11.
LOG. Europe; New York; Pennsylvania; Eureka district, Nevada; Peace, Hay, 

and Liards rivers, Canada.

Spirifer disjunctus occidentalis Wniteaves. Upper Devonian. 
Spirifera disjuncta var. occidentalis Whiteaves, Cont. Canadian Pal., I, 1891, p.

222, pi. 29, fig. 5. 
Loc. Hay River, Canada.
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Spirifer disjunctus sulcifer Hall and Clarke. Chemung (Dev.). 
Spirifera disjunctus var. sulcifer Hall and Clarke, Pal. New York, VIII, Pt. II,

1895, p. 361, pi. 30, fig. 16. 
LOG. Near Olean, New York.

Spirifer disparilis Hall=Metaplasia disparilis.
Spirifer divaricatus Hall. Corniferous and Hamilton (Dev.). 

Spirifer divaricataHall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 133. 
Spirifer venustus Hall, Thirteenth Rep. Ibidem, 1860, p. 82. 
Spirifera divaricata Hall, Pal. New York, IV, 1867, p. 213, pi. 32, figs. 1-6. Net-

telroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 113,
pi. 11, figs. 6-11; pi. 12, figs. 5-11. 

Spirifer divaricatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 24,
27, 39, pi. 38, figs. 15-17. 

Loc. Schoharie, Stafford, Williamsville, York, etc., New York; Port Colborne,
Canada; Falls of Ohio; Lebanon, Kentucky. 

Obs. Compare with S. multicostatus Castelnau.

Spirifer dubius Hall=Pentamerella dubia.
Spirifer dubius Nettelroth. Niagara (Sil.). 

Spirifera dubia Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Sur 
vey, 1889, p. 115, pi. 33, figs. 23,24. 

Loc. Louisville, Kentucky.

Spirifer duodenarius (Hall). Upper Helderberg (Dev.).
Delthyris duodenaria Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 171, fig. 5.
Spirifera duodenaria Billings, Canadian Jour., n. ser., V, 1861, p. 256, figs. 65-67;  

Geol. Canada, 1863, p. 372, fig. 394. Hall, Pal. New York, IV, 1867, p. 189, 
pi. 27, figs. 13-16; pi. 28, figs. 24-33; Second Ann. Rep. N. Y. State Geol., 
1883, pi. 58, figs. 8-13. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky 
Geol. Survey, 1889, p. 114, pi. 12, figs. 12, 13, 16.

Spirifera duodeuaria? Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 25.
Spirifer duodenarius Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 19, 

37, pi. 33, figs. 8-15.
Loc. New York, Ontario, Columbus, Ohio; Falls of Ohio; Rio Maecuru, Province 

of Para, Brazil.

Spirifer duplicatus Hall=Spirifer dupliplicatus.
Spirifer duplicicosta Phillips. Carboniferous.

Spirifer duplicicostus Phillips, Geol. Yorkshire, II, 1829, p. 218, pi. 10, fig. 1. 
Spirifera duplicicosta Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,

p. 628. 
Loc. Europe; Feilden Isthmus, lat. 82° 43'.

Spirifer dupliplicatus (Conrad). Hamilton (Dev.).
Delthyris dupliplicata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842,

p. 261, pi. 14, fig. 16.
Spirifera duplicata Hall, Pal. New York, IV, 1867, pp. 223, 236. 
Loc. Near Smyrna, New York. 
Ots. Compare with S. granulosus Conrad.

Spirifer eatoni Hall=Spirifer audaculus.

Spirifer elizse Eathbun. Middle Devonian.
Spirifer elizae (Hartt MS.) Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 239,

pi. 8, figs. 15, 21; pi. 9, fig. 22.
Spirifera elizte Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 28. 
Loc. Erere, Province of Para, Brazil.



SCHOCHERT.] INDEX AND BIBLIOGRAPHY. 389

Spirifer engelmanni Meek and Wortheu (non Meek)=Spirifer worth- 
enanus.

Spirifer engelmanni Meek. Middle Devonian.
Spirifera engelmanni Meek, Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 308.  

Simpson's Rep. Expl. Great Basin Terr. Utah, 1876, p. 346, pi. 1, fig. 1.  
King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 41, pi. 3, fig. 3.

LOG. Neils Valley, Utah; White Pine district, Nevada.

Spirifer eudora Hall. Niagara (Sil.).
Spirifera eudora Hall, Annual Rep. Geol. Survey Wisconsin, 1861, p. 25; Geol. 

Rep. Wisconsin, I, 1863, p. 69, pi. 5; p. 436; Trans. Albany Inst., IV, 1863, 
p. 211; Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 370, pi. 13, figs. 
5,7; Ibidem, Twenty-eighth Rep., 1879, p. 156, pi. 24, figs. 13-18; Eleventh 
Rep. State Geol. Indiana, 1882, p. 294, pi. 24, figs. 13-18; Second Ann. Rep. 
N. Y. State Geol., 1883, pi. 51, figs. 19-21,29.

Spirifer eudora Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 13, 35, 
pi. 21, figs. 19-21,29.

Loc. Racine, Wisconsin; Waldron, Indiana; Louisville, Kentucky.

Spirifer euruteines Hall (non Owen)=S. fornacula.
Spirifer euruteines var. fornacula Hall=S. fornacula.
Spirifer euryteines Owen. Hamilton (Dev.).

Delthyris euruteines Owen, Rep. Geol. Expl. Iowa, Wisconsin, and Illinois, 1844, 
p. 69, pi. 12, fig. 9.

Spirifer euruteines Owen, Geol. Survey Wisconsin, Iowa, and Minnesota, 1852, p. 
586, pi. 3, figs. 2, 6. [See specimens in U. S. Nat. Mus., Cat. Invert. Foss., 
17924.]

Spirifer parryana Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 509, pi. 4, fig. 8.  
Keyes, Geol. Surv. Missouri, V, 1895, p. 77, pi. 40, fig. 4.

Spirifer capax Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 520, pi. 7, fig. 7.
Spirifera parryaua Billings, Canadian Jour., VI, 1861, p. 261, figs. 77,78; Geol. 

Canada, 1863, p. 386, fig. 422. Hall, Second Ann. Rep. N. Y. State Geol., 1883, 
pi. 52, figs. 8,9. Calvin, Bull. Lab. State Univ. Iowa, 1888, p. 19.

Spirifera fornacula Meek and Worthen (non Hall), Geol. Survey Illinois, III, 
1868, p. 433, pi. 13, fig. 8.

Spirifera capax Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 52, figs. 15-17.
? Spirifera parryana Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 137, pi. 14, 

fig. 10.
Spirifer parryanus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 29,31,39, 

pi. 22, figs. 8,9,15-17.
Loc. Pine Creek and elsewhere in Iowa; Eureka district, Nevada; Bosanquet, 

Ontario, Canada.
01)8. Owen described this species in 1839, but it was not published until 1844. 

In 1841 Owen sent Professor Hall specimens from the Falls of the Ohio labeled 
S. etiruteiues. This species was again refigured in his report of 1852, where 
he cites the same localities as in 1844 (p. 32 last paragraph), adding Falls of 
Ohio and Columbus, Ohio. Professor Hall is correct in regarding the Ohio 
specimens as distinct from those of the Mississippi Valley, but is in error in 
thinking that figures 6-6b of the 1852 report are drawn from an Ohio Falls 
specimen. These figures are of the same specimen as of figure 9 of the 1844 
report, which is from Pine Creek, Iowa. The type specimens are in the 
National Museum collection. Owen's figure 2 is the same species as Hall's 
S. capax, while his figure 6 is a small individual of S. parryana Hall. Pro 
fessor Calvin has shown these two species to be identical. Therefore it 
follows that S. euryteines must be restricted to the specimens from the 
Mississippi Valley. For the specimens from the Falls of the Ohio S. forna- 
culus Hall will be the proper name.
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Spirifer exteuuatus Hall=Syringotnyris extenuata. 
Spirifer fasciger Owen (non Key serling)=Spirifer caineratus. 
Spirifer fastigatus Meek and Worthen (nou Morton)=Spirifer morton-

anus. 
Spirifer fastigatus Morton. ?Lower Carboniferous.

Spirifer fastigatus Morton, American Jour. Sci., XXIX, 1836, p. 152, pi. 14, fig. 35. 
Loc. Junior Furnace, Scioto County, Ohio. 
Obs. Not recognizable.

Spirifer filicosta A. Winchell. Hamilton (Dev.).
Spirifera filicosta A. Winchell, Eeport Lower Peninsula of Michigan, 1866, p. 94. 
Loc. Grand Traverse district, Michigan.

Spirifer (?) fimbriatus Morton Upper Carboniferous.
Spirifer fimbriatns Morton, American Jour. Sci., XXIX, 1836, p. 150, pi. 2, fig. 1. 
Loc. Putnam Hill, Ohio. 
01)8. Not recognizable.

Spirifer fimbriatus Hall=Eeticularia fimbriata. 
Spirifer fischeri Castelnau=Spirifer macropleura.

Spirifer foggi Nettelroth. . Niagara (Sil.). 
Spirifera foggi Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Sur 

vey, 1889, p. 117, pi.- 32, figs. 28-31. 
Loc. Louisville, Kentucky.

Spirifer forbesi Norwood and Pratten. Burlington (L. Garb.).
Spirifer forbesi Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III, 

1854, p. I?,, pi. 9, fig. 3. Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 600, pi. 
13, fig. 1. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 26, 38, pi. 
37, fig. 18.

Spirifera forbesi Keyes, Geol. Survey Missouri, V, 1895, p. 80, pi. 40, fig. 3.
Loc. Burlington, Iowa; Hannibal, Louisiana, and Sedalia, Missouri.

Spirifer formosus Hall. Hamilton (Dev.). 
Spirifer formosa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 154. 
Spirifera formosa Hall, Pah New York, IV, 1867, p. 220, pi. 28, figs. 12-16. 
Loc. Bakeoven, Illinois,

Spirifer fornacula Meek and Worthen (non Hall)=Spirifer euryteines. 

Spirifer fornacula Hall. Hamilton (Mid. Dev.).
Spirifer fornacula Hall, Tenth Rep. N. Y. State Cab. Nat. Hist.. 1857, p. 154. 
Spirifera euruteines Hall (uon Owen), Pal. New York, IV, 1867, p. 209, pi. 31,

figs. 14-19. White, Second Ann. Rep. Indiana Bureau of Statistics and
Geol., 1880, p. 504, pi. 4, figs. 4,5; Tenth Rep. State Geol. Indiana, 1881, p.
136, pi. 4, figs. 4, 5. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky
Geol. Survey, 1889, p. 115, pi. 6, figs. 1-7, 9, 11-17. 

Spirifera euruteines var. fornacula Hall, Pal. New York, IV, 1867, p. 211, pi. 31,
figs. 11-13. Whitfield, Geol. Wisconsin, IV, 1882, p. 330, pi. 25, fig. 22. 
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p.
117, pi. 6, figs. 8, 10, 18-20. 

Loc. Jackson County, Illinois; Falls of Ohio; Columbus, Ohio; Milwaukee,
Wisconsin (Whitfield). 

06s. See remarks on S. euryteines Owen.

Spirifer fornax Hall. Hamilton (Dev.). 
Spirifer fornax Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 155. 
Loc. Illinois.
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Spirifer frankliui Meek=Reticularia franklini.
Spirifer fultonensis Worthen. Upper Carboniferous.

Spirifera fultonensis Worthen, Geol. Survey Illinois, V, 1873, p. 572, pi. 25, fig. 5.
LOG. Canton, Illinois. 

Spirifer'gaspensis Billings. Oriskany (Dev.).
Spirifera gaspensis Billings, Pal. Fossils, II, 1874, p. 44, pi. 3, fig. 8.
Loo. Gasp6.

Spirifer gibbosus Hall. Niagara (Sil.). 
Spirifer gibbosus Hall, Ann. Rep. Geol. Survey Wisconsin, 1861, p. 25. 
Spirifera gibbosa Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 370,

pi. 13, figs. 6, 8. 
LOG. Racine, Wisconsin. 
Obs. Probably the same as S. euclora Hall.

Spirifer glabrus Davidson=Martima glabra.
Spirifer glabrus var. contractus Meek and Worthen=Martinia glabra

contracta,
Spirifer glabrus nevadensis Walcott=Reticularia nevadaensis. 
Spirifer glanscerasus White=Martinia glanscerasi. 
Spirifer grarmliferus Hall=Spirifer granulosus.
Spirifer granulosus (Conrad). Hamilton (Dev.). 

Delthyris granulosa Conrad, Third Ann. Rep. Geol. Survey N. Y., 1839, p. 65. 
Delthyris granulifera Hall, Geology N. Y.; Rep. Fourth Diet., 1843, p. 206, fig. 1. 
Delthyris cougesta Hall, Ibidem, 1843, p. 206, fig. 2. Rogers, Geol. Pennsylvania,

II, Pt. II, 1858, p. 828, figs. 670, 673. 
Spirifer huroniensis Castelnau, Essai Systeme Silnrien l'Am6rique Septentrion-

ale, 1843, p. 41/pl. 12, fig. 6.
Spirifer osteolatus Yandell and Shuma"rd, Cont. Geol. Kentucky, 1847, p. 14. 
Spirifer granulifera Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 163. 
Spirifer arata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 161. 
Spirifer clintoni Hall, Ibidem, 1857, p. 157. 
Spirifer oweni Hall, Ibidem, 1857, p. 129. Hall and Clarke, Pal. New York, VIII,

Pt. II, 1895, pi. 22, figs. 1-7. 
Spirifera oweni Hall, Pal. New York, IV, 1867, p. 197, pi. 29, figs. 1-8; Second

Ann. Rep. N. Y. State Geol., 1883, pi. 52, figs. 1-7.  Nettelroth, Kentucky
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 126, pi. 7, figs. 1-10. 

Spirifera granulifera Hall, Pal. New York, IV, 1867, p. 223, pi. 36, figs. 1-13; 
Second Ann. Rep. N. Y. State Geol., 1883, pi. 53, figs. 1-15. 

Spirifera arata Hall, Pal. New York, IV, 1867, p. 235. 
Spirifer granulosus Hall, Pal. New York, VIII, Pt. II, 1893, pp. 29, 30, 31, 39,

pi. 23, figs. 1-15; pi. 29, figs. 9-12. 
LOG. Schoharie, Moscow, Darien, Canandaigua, etc., New York; Pennsylvania;

Cumberland, Maryland; Virginia; Falls of Ohio; Alpena, Michigan.

Spirifer gregarius Clapp. Upper Helderberg (Dev.).
Delthyris gregaria Yandell and Shumard, Cont. Geol. Kentucky, 1847, pp. 9, 10. 

(Nomina nudum.)
Spirifer gregaria (Clapp MS.) Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, 

p. 127.
Spirifera gregaria Billings, Canadian Jour., n. ser., VI, 1861, p. 260, figs. 74-76;  

Geol. Canada, 1863, p. 372, fig. 391. Hall, Pal. New York, IV, 1867, p. 195, 
pi. 28, figs. 1-11. White, Second Ann. Rep. Indiana Bureau of Statistics 
and Geol., 1880, pi. 4, figs. 10. 11; Tenth Rep. State Geol. Indiana, 1881, p. 
136, pi. 4, figs. 1C, 11. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky 
Geol. Survey, 1889, p. 119, pi. 8, figs. 9-13; pi. 10, figs. 6-10.
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Spirifer gregarius Clapp Continued.
Spirifer gregarius Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 17, 36,

pi. 29, fig. 7; pi. 37, figs. 11,12. 
LOG. Falls of Ohio; Columbus, Ohio; Genesee and Erie counties, New York;

Ontario.

Spirifer grieri Hall. Upper Helderberg (Dev.).
Spirifer grieri Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 127;  

Pal. New York, IV, 1867, p. 194, pi. 27, fig. 29; pi. 28, figs. 17-23. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 24, 27, 38, pi. 30, figs. 9-13.

Spirifera grieri Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 55, figs. 9-13.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
120, pi. 9, figs. 8-14.

LOG. Clarence, Williamsville, etc., New York; Columbus, Ohio; Falls of Ohio.

Spirifer grimesi Hall. Kinder-hook and Burlington (L. Carb.).
Spirifer grimesi Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 604, pi. 14, figs. 1-5.  

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 23, 25, 38, pi. 31, figs. 
8,16-19.

Spirifer allied tq grimesi Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 
1878, p. 628, pi. 25, fig. 5.

Spirifera grimesi Hall, Second Ann. Eep. N. Y. State Geol., 1883, pi. 56, figs. 
8,16-19. Keyes, Geol. Survey Missouri, V, 1895, p. 79.

Loo. Burlington, Iowa; Quincy, Illinois; Fielden Isthmus, lat. 82° 43'; Han 
nibal, Louisiana, Sedalia, etc., Missouri.

Spirifer guadalupensis Shumard=Reticularia guadalupensis. 
Spirifer liannibalensis Swallo\v=Syringothyris carteri.
Spirifer hartti Eathbun. Middle Devonian. 

Spirifera hartti Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 29. 
Loo. Eio Maecuru, Province of Para, Brazil.

Spirifer hawkinsi Morris and Sharpe. Lower Devonian.
Spirifer hawkinsii Morris and Sharpe, Quart. Jour. Geol. Soc. London, II, 1846,

p. 276, pi. 11, fig. 1. 
Loc. Falkland Islands.

Spirifer hemicyclus Meek and Worthen. Oriskany (Dev.). 
Spirifer hemicyclus Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 399,

pi. 8, figs. 6, 7. 
LOG. Union and Alexandria counties, Illinois.

Spirifer heiniplicatus Hall=Enteletes hemiplicatus.
Spirifer hesione Billings=Delthyris raricosta.
Spirifer hirtus White and Whitfield=Eeticularia cooperensis.
Spirifer hobbsi Nettelroth. Hamilton (Dev.).

Spirifera varicosa var. Hall, Pal. New York, IV, 1867, p. 206, pi. 31, fig. 23. 
Spirifera hobbsi Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.

Survey, 1889, p. 121, pi. 10, figs. 21, 22, 26-30, 35, 40. 
Loc. Falls of Ohio.

Spirifer homfrayi Orabb=Spiriferina homfrayi.
Spirifer hungerfordi Hall. Chemung (Dev.).

Spirifer hungerfordi Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 501, pi. 4, fig. 1.  
Tschernyschew, Mdmoires du Comite" G6ologique de St. Petersbourg, III, 3, 
1887, p. 62. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 23, 25, 37, 
pi. 29, fig. 6; pi. 37, figs. 26-30. Webster, American Naturalist, XXII, 1888, 
p. 1101.

Loc. Rockford, Iowa.
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Spirifer huroniensis Castelnau=Spirifer granulosus.
Spirifer huronensis A. Wiuchell. Portage (Dev.).

Spirifer huronensis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 406. 
Loc. Port aux Barques, Michigan.

Spirifer imbrex Hall. Burlington (L. Garb.). 
Spirifer imbrex Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 601, pi. 13, fig. 2. 

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 26, 38, pi. 31, figs. 11,12. 
Spirifera imbrex Hall, Second Ann. Kep. N. Y. State Geol., 1883, pi. 56, figs.

11, 12. 
Loo. Burlington, Iowa; Hannibal and Louisiana, Missouri.

 Spirifer incequivalvis Castelnau=Khynchotrema inoequivalvis.
.Spirifer incertus Hall. Burlington (L. Garb.). 

Spirifer incerta Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 602, pi. 13, fig. 3. 
Loc. Burlington, Iowa.

Spirifer inconstans Hall=Spirifer nobilis.
Spirifer increbescens Hall. Kaskaskia (L. Garb.).

Spirifer increbescens Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 706, pi. 27, fig.
6. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 27, 39, pi. 30,
figs. 27-30; pi. 31, figs. 1-3. Keyes, Geol. Survey Missouri, V, 1895, p. 82. 

Spirifera increbescens Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 55, figs.
27-30; pi. 56, figs. 1-3.

LOG. Kaskaskia and Chester, Illinois; Kentucky. 
01)8. Not synonymous with S. bisulcatus Sowerby, as stated by Meek and Safford.

It has also been referred to S. trigonalis (Martin).

Spirifer increbescens americanus Swallow. Kaskaskia (L. Garb.). 
Spirifer increbescens var. americana Swallow, Trans. St. Louis Acad. Sci., II,

1866, p. 410.
Loo. Illinois and Missouri. 
Obs. Regarded by Keyes as a synonym for S. increbescens.

Spirifer increbescens transversalis Hall. Kaskaskia (L. Garb.).
Spirifer iucrebescens var. transversalis Hall, Geol. Survey Iowa, I, Pt. II, 1858,

p. 708, pi. 27, fig. 6. 
Loc. Kaskaskia and Chester, Illinois.

Spirifer inequicostatus Owen=Spirifer cameratus. 
Spirifer iusolitus Winchell=Martmia H insolita.
Spirifer intermedius Hall. Oriskany (Dev.). 

Spirifer intermedia Hall (non Brongniart, 1829), Pal. New York, III, 1859, p. 424. 
Loc. Cumberland, Maryland.

Spirifer inutilis Hall. Upper Devonian.
Spirifer inutilis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 505, pi. 4, fig. 4. 
Spirifera inutilis Whiteaves, Cont. Canadian Pal., I, 1891, p. 223. 
Loc. Independence, Iowa; Athabasca River, Canada.

Spirifer iowaensis Owen. Middle Devonian. 
Spirifer iowensis Owen, Geol. Survey Iowa, Winconsin, and Minnesota, 1852, p.

585, pi. 3, fig. 1. [See specimens in U. S. Nat. Mus., Cat. Invert. Foss., 17925.] 
Spirifer pennatus Owen (non Atwater), Ibidem, 1852, p. 585, pi. 3, figs. 3, 8.

[Ibidem, Cat., 17919,17920.] 
.Spirifer ligus Owen, Ibidem, 1852, p. 585, pi. 3, fig. 4, and pi. 3A, fig. 2 [Ibidem,

Cat., 17921, 17922]. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,
pp. 31, 39, pi. 22, figs. 19-24; pi. 29, fig. 13. Keyes, Geol. Survey Missouri,
V, 1895, p. 77.



394 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BOLL. 87, 

Spirifer iowa,ensis Owen Continued.
Spirifer cedarensis Owen, Geol. Survey Iowa, Wisconsin, and Minnesota, 1852,. 

p. 586, pi. 3, fig. 5. [See specimens in U. S. Nat. Mus., Cat. Invert. Foss., 17 
923.]

Spirifer pennata Hall, Geol. Survey, Iowa, I, Pt. II, 1^58, p. 510, pi. 5, fig. 1.
?Spirifera allied to pennata Ethericlge, Quart. Jour. Geol. Soc. London, XXXIV, 

1878, p. 633, pi. 29, fig. 1.
Spirifera atwaterana Miller, Proc. Davenport Acad. Sci., 1878, p. 222. Nettel- 

roth, Kentucky Fossil Shells, Mem.Kentucky Geol. Survey, 1889, p. 107.
Spirifera pennata Whitfield, Geol. Wisconsin, IV, 1882, p. 330, pi. 26, fig. 4.  

Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 52, figs. 19-24.
LOG. New Buffalo, Independence, etc., Iowa; Rock Island, Illinois; Milwaukee, 

Wisconsin; Falls of Ohio; south of Cape Joseph Henry, lat. 82° 42'.
01)8. Owen's type specimens of S. iowaensis, S. pennatus, S. ligus, and S. cedar- 

ensis are preserved in the National Museum collection. The six specimen* 
of these species show, when compared with a large series of similar shell* 
from Iowa, that they are but variations of a very variable and widely dis 
tributed Spirifer of the Devonian of the Mississippi Valley. The width and 
degree of curvature of the ventral area and the length of the cardinal line 
are extremely variable features in S. iowaensie. Upon these characters Owen 
has based his species. The name S. iowaensis has been selected not only 
because it is very appropriate but also since it is the first one described. 
S. parryanus is another closely allied species, but can be separated generally 
by its wider ventral area and in the cardinal lines not being drawn out into 
more or less mucronate extensions.

Spirifer kelloggi Swallow. Keokuk (L. Garb.), 
Spirifera kelloggi Swallow, Trans. St. Louis Acad. Sci., II, 1863, p. 86. Keyes,

Geol. Survey Missouri, V, 1895, p. 81. 
Spiriferina kelloggi Safford, Geol. Tennessee, 1869, p. 360. 
Loc. Keokuk, Iowa; Tennessee.

Spirifer kennicotti Meek. Middle Devonian.
Spirifer kennicotti Meek, Trans. Chicago Acad. Sci., I, 1868, p. 101, pi. 14, fig. 9. 
LOG. Mackenzie River Valley, Northwest Territory, Canada.
01)8. This species is much like S. pennatus Miller, but with the fold and sinus

plicated. It is unlike S. disjunctus, to which it has been referred by Whit- 
eaves, in its shallow visceral cavity.

Spirifer kentuckiensis Shumard=Spiriferina cristata.
Spirifer kentuckiensis var. propatula S wallow=Spiriferina cristata.

Spirifer keokuk Hall. Keokuk (L. Garb.).. 
Spirifer striatus? var. attenuatus? Owen (non Sow.), Geol. Survey Wisconsin,

Iowa, Minnesota, 1852, pi. 3A, fig. 8. [See specimens in U. S. Nat. Mus., Cat.
Invert. Foss., 17944.] 

Spirifer keokuk Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 642, pi. 20, figs. 3 and
2d; Second Ann. Rep. N. Y. State Geol., 1883, pi. 55, figs. 21-24. Hall and
Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 27,38, pi. 30, figs. 21-24; pi. 37,
figs. 13-15.

Spirifer keokuk var. Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 676, pi. 24, fig. 4. 
Spirifer keokuk? Meek, Bull. U. S. Geol. Geogr. Survey Terr., II, 1876, p. 355, pi. 1,

fig. 3.
Spirifera keokuk Keyes, Geol. Survey Missouri, V, 1895, p. 81, pi. 40, fig. 2. 
LOG. Keokuk, Iowa; Nauvoo and Warsaw, Illinois; Utah; Rushville and Lou-

donville, Ohio (Herrick). 
06s. See S. littoni.
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Spirifer keokuk shelbyensis Swallow. Warsaw (L. Garb.).
Spirifer keokuk var. shelbyeusis Swallow, Trans. St. Louis Acad. Sci., II, 1866,

p. 410. 
Loc. Shelby County, Missouri.

Spirifer knappauus Nettelrotk=Beticularia knappiana.
Spirifer lateralis Hall. Warsaw (L. Garb.).

Spirifer lateralis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 661, pi. 23, fig. 7.  
Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 32, figs. 1-3; pi. 37, 
fig. 19.

? Spirifera lateralis Hall, Second Ann. Rep. N. Y. State Geol., 188 : , pi. 57, figs. 
1-3.

Loc. Clifton and Warsaw, Illinois.

Spirifer latior Swallow. Chouteau (L. Garb.). 
Spirifer latior Swallow, Traus. St. Louis Acad. Sci., II, 1863, p. 86. 
Loc. Cooper County, Missouri. 
Obs. Compare with S. marioneusis.

Spirifer laevigatus Swallow=Martmia lasvigata.
Spirifer laivis Hall=Keticularia lajvis.
Spirifer laminosus Geinitz (non McCoy)=Spiriferina cristata.
Spirifer leidyi Norwood and Pratten. St. Louis (L. Garb.). 

Spirifer leidyi Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, III,
1854, p. 72, pi. 9, fig. 2. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,
pp. 27, 39, pi. 30, figs. 25, 26.

Spirifer bifnrcatus Hall, Trans. Albany Institute, IV, 1857, p. 8. 
Spirifera bifurcata Whitfield, Bull. American Mus. Nat. Hist., I, 1882, p. 47, pi.

6, figs. 13-15. Hall, Twelfth Eep. State Geol. Indiana, 1883, p. 326, pi. 29$
figs. 13-15. 

Spirifera leidyi Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 55, figs. 25, 26. 
Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 216, pi. 18, fig. 4. Keyes,
Geol. Survey Missouri, V, 1895, p. 82. 

Loc. Chester, Illinois; Spergen Hill, Indiana; Princeton, Kentucky; Utah;
Eureka district, Nevada.

Spirifer leidyi chesterensis Swallow. Kaskaskia (L. Garb.). 
Spirifer leidyi var. chesterensis Swallow, Trans. St. Louis Acad. Sci., II, 1866,.

p. 409.
Loc. "Above the St. Louis limestone," Missouri. 
06s. Regarded by Keyes as a synonym for S. leidyi.

Spirifer leidyi merimacensis Swallow. Warsaw (L. Garb.). 
Spirifer leidyi var. merimacensis Swallow, Traus. St. Louis Acad. Sci., II, 1866,

p. 410.
Loc. Barrets Station, St. Louis County, Missouri. 
01)8. Regarded by Keyes as a synonym for S. leidyi.

Spirifer ligus Owen=8. iowaensis.
Spirifer liueatoides Swallow=Reticularia pseudoliueata.
Spirifer lineatus of American authors=Keticularia perplexa.
Spirifer liueatus striatolineatus S wallow=Keticularia perplexa striati-

lineata.
Spirifer linguiferoides Forbes = Spiriferina rostrata. 
Spirifer littoni Swallow. St. Louis (L. Garb.).

Spirifer littoni Swallow, Trans. St. Louis Acad. Sci., 1,1860, p. 646.
Loc. St. Louis County, Missouri.
01)8. Regarded by Keyes as a synonym for S. keokuk.
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Spirifer logarii Hall. Keokuk (L. Garb.). 
.Spirifer logani Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 647, pi. 20, fig. 7; pi. 21.

figs. 1,2. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 25, 38, pi. 32,
figs. 7, 8. 

Spirifera logani A. Winchell, Proc, American Phil. Soc., XII, 1870, p. 245. Hall,
Second Ann. Rep. N. Y. State Geol., 1883, pi. 57, figs. 7, 8. Keyes, Geol.
Survey Missouri, V, 1895, p. 81. 

Loc. Nauvoo, Illinois; Clark County, Missouri; Tennessee.

Spirifer lyelli de Verneuil=Spirifer pennatus.
Spirifer macbridei Calvin. Upper Devonian^ 

Spirifera macbridei Calvin, American Jour. Sci., 3d ser., XXV, 1883, p. 433. 
Calvin, Bull. LabvNat. Hist. State Univ. Iowa, II, 1892, p. 166, pi. 12, fig. 3. 

'Spirifer macbridii Hail and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 29,
31, 39, pi. 25, figs. 9-16 (?17-19). 

Loc. Rockford, Iowa.

Spirifer macconathei Nettelrotk. Hamilton (Dev.).
Spirifera maccohathii Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol.

Survey, 1889, p. 123, pi. 11,.figs. 1-5. 
LOG. Falls of Ohio.

Spirifer macra Meek (non Hall)=Spirifer strigosus.

iSpirifer macrus Hall. Upper Helderberg (Dev.). 
Spirifer macra Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 134. 
Spirifera macra Hall, Pal. New York, IV, 1867, p. 190, pi. 27, figs. 17-28; Second

Ann. Rep. N. Y. State Geol., 1883, pi. 59, figs. 1-3. 
Spirifer macrus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 17, 36, pi.

34, figs. 1-3. 
Loc. Schoharie, Williamsville, etc., New York; Columbus, Ohio.

Spirifer macronotus Hall=S. audaculus macronotus.

Spirifer niacropleura (Conrad). Lower Helderberg (Dev.).
Delthyris macropleura Conrad, Fourth Ann. Rep. N. Y. Geol. Survey, 1840, p. 

207. Vanuxem, Geol. N. Y.; Rep. Third Dist., 1842, p. 120, fig. 1. Mather, 
Ibidem, Rep. First Dist., 1843, p. 343, fig. 1.

Spirifer macropleurus Castelnauj Essai Systeme Silurien. 1'Ame'rique Septentri- 
onale, 1843, p. 41, pi. 13, fig. 5.

Spirifor fischeri Castelnau, Ibidem, 1843, p. 42, pi. 13, fig. 4.
Spirifer macropleura Hall, Pal. New York, III, 1859, p. 202, pi. 27, fig. 1; pi. 28, 

fig. 8. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 13, 35, pi. 
20, figs. 22-24. 27.

Spirifera macropleura Billings, Geol. Canada, 1863, p. 957, fig. 456; Proc. Port 
land Soc. Nat. Hist., 1863, p. 117,. pi. 3, fig. 16. Hall, Second Ann. Rep. 
N. Y. State Geol., 1883, pi. 51, figs. 22-24, 27.

Loc. Schoharie, Carlisle, Catskill, etc., New York; Square Lake, Maine; Cum 
berland, Maryland; Perry County, Tennessee.

Spirifer maerothyris Hall. Upper Helderberg (Dev.).
Spirifer maerothyris Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 132.  

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 29, 31, 39, pi. 23, figa. 
16-18.

Spirifera maerothyris Hall, Pal. New York, IV, 1867, p. 202, pi. 30, figs. 16-20;  
Second Ann. Rep. N. Y. State Geol., 1883, pi. 53, figs. 16-18.

Loc. Williamsville and Clarence Hollow, New York; Cayuga, Ontario; Colum 
bus, Ohio.
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Spirifer maecuruends Rathbun. Middle Devonian.
Spirifer msecurueusis Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 30. 
LOG. Kio Maecuruj Province of Para, Brazil.

Spirifer mains Billings=Martinia maia.
Spirifer manni Hall.   Upper Helderberg (Dev.).

Spirifer manni Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 128. 
Spirifera manni Hall, Pal. New York, IV, 1867, p. 211, pi. 31, figs. 20-30. 
LOG. Sandusky and Columbus, Ohio; Williamsville, New York.

Spirifer marcoui Waagen. Upper Carboniferous. 
Spirifer striatus Marcou (non Martin), Geol. North America, 1858, p. 49, pi. 7,

fig. 2. . .   .
Spirifer marcoui Waagen, Palseontologica Indica, Ser. XIII, I, 1883, p. 510, pi. 47. 
LOG. Shasta County, California; Tigeras, New Mexico; Vancouver Island.

Spirifer marcyi Hall. Hamilton. (Dev.).
Spirifer marcyi Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 158, figs.. 

1, 2. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 29, 39, pi. 22,, 
iigs. 10-14.

Spirifera marcyi Hall, Pal. New York, IV, 1867, p. 226, pi. 37, iigs. 10-20; Sec 
ond Ann. Rep. N. Y. State Geol., 1883, pi. 52, figs. 10-14.

LOG. Covington; Cayuga and Seneca lakes, New York; Columbus, Ohio (Whit- 
field).

Spirifer marionensis Shumard. Ckouteau (L. Garb.).
Spirifer marionensis Shumard,. Geol. Rep. Missouri, 1855, p. 203, pi. C, fig. 8. Hall, 

Geol. Survey', Jpwa, I;,Pt. II,' 1858, p. 501, pi. 6, .fig.'l. Hall and Clarke, Pal.   
New York, VIII, Pt. II, 1893, ppi'25, 38; pi. 31, fig. 15. Herrick, Geol. Ohio,. 
VII, 1895, pi. 15,.fig. 2.*U/tmr- W^.-U^^^^^-^ff^^^l^l 
M-yixt'ii jUfii-1/-

Spirifera mafioifensis A. Winchell, Proc. American Phil. Soc., XII, 1870, p. 252. 
Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 56, fig. 15. Herrick, Bull.
Deuisou Univ., Ill, 1888, p. 43, pi. 6, figs. 2-4; pi. 7, fig. 11; IV, 1888, p. 26,
pi. 2, fig. 2. Keyes, Geol. Surv. Missouri, V, 1895, p. 78. 

? Spirifera marionensis Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol..
Survey, 1889, p. 124. 

LOG. Louisiana and Hannibal, Missouri; Portsmouth, Sciotoville, etc., Ohio;,
? Falls of Ohio. 

Obs. Compare with S. osagensis, S. missouriensis, and S, vernonensis.
Spirifer medialis Hall=Spirifer audaculus.
Spirifer meeki Swallow. Burlington (L. Garb.)..

Spirifer meeki Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 645. 
LOG. Pettis and Saline counties, Missouri.

Spirifer meristoides Meek=Martinia meristoides. 
Spirifer mesacostalis Hall=Delthyris mesicostalis.
Spirifer mesistrialis Hall. Portage and Ghernung (Dev..).. 

Delthyris mesastrialis Hall, Geol.N. Y.; Rep. Fourth Dist., 1843, p. 269, fig. 1. 
Spirifer catskillensis Emmons, Manual of Geology, 1860, p. 151. 
Spirifera mesastrialis Hall, Pal. New York, IV, 1867, p. 242, pi. 40, figs. 14-22,

and p. 417. 
Spirifer mesastrialis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 14, 35,.

pi. 37, figs. 4, 5.
LOG. Schoharie, Cortlandville, Cayuta Creek, and Ithaca, New York.. 

Spirifer metus Hall =Cyrtia raeta. 
Spirifer meusebaenanus Roemer=Spirifer caineratus.
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Spirifer mexicanus Shumard. Upper Carboniferous.
Spirifera Mexicana Shumard, Trans. St. Louis Acad. Sci., I, 1858, p. 292, pi. 11,

fig. 4, and p. 390. 
Loc. Guadalupe Mountains, New Mexico and Texas.

Spirifer missouriensis Swallow. Chouteau (L. Garb.). 
Spirifer missouriensis Swallow, Trails. St. Louis Acad. Sci., I, 1860, p. 643. 
LOG. Cooper County, Missouri. 
Obs. Regarded by Keyes as a synonym for S. marioneusis.

Spirifer modestus Hall=Beticularia modesta..
Spirifer mortonanus Miller. Keokuk (L. Oarb.).

Spirifera fastigata Meek and Wortlien (non Worthen), Proc. Acad, Nat. Sci.
Philadelphia, 1870, p. 36; Geol. Survey Illinois, VI, 1875, p. 521, pi. 30, fig. 3. 

Spirifera mortonana Miller, American Pal. Fossils, 2d ed., 1883, p. 298. 
Spirifer mortonanus Hall and Clarke, Pal, New York, VIII, Pt. II, 1893, pp. 26, 38,

pi. 38, figs. 18, 19. 
LOG. Crawfordsville, Indiana; Kings Mountain and Lebanon, Kentucky.

Spirifer mucronatus Conrad=Spirifer peimatus.
Spirifer multicostatus Castelnau. ?0orniferous (Dev.).

Spirifer multicostatus Castelnau, Essai Systeme Silurien l'Am6rique Septentrio-
nale, 1843, p. 42, pi. 12, fig. 3. 

LOG. Schoharie, New York. 
Obs. See S. divaricatus.

Spirifer multigranosus Worth en=Spirifer texasanus. 
Spirifer multistriata Hall=Treniatospira multistriata.
Spirifer mundulus Eowley. Burlington (L. Carb.). 

Spirifera mundula Rowley, American Geologist, XII, 1893, p. 307, pi. 14, figs.
10-12. 

LOG. Louisiana, Missouri.

Spirifer murchisoni Castelnau. Oriskany (Dev.). 
Spirifer murchisoni Castelnau, Essai Systeme Silurien 1'Ame'rique Septeutrionale,

1343, p. 41, pi. 12, figs. 1,2. 
Spirifer arrecta Hall, Pal. New York, III, 1859, p. 422, pi. 97, figs. 1, 2.

Spirifera arrecta Billings, Geol. Canada, 1863, p. 960, fig. 466. Hall, Second Ann.
Rep. N. Y. State Geol., 1883, pi. 58, figs. 24-27. 

Spirifer sp. a A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892, p. 67, pi. 4,
fig. 22. 

Spirifer arrectus Hall and Clarke, Pal. New York,VIII, Pt. II, 1893, pp. 17,19, 37,
pi. 33, figs. 24-27. 

LOG. Schoharie and Albany counties, New York; Cumberland, Maryland;
Cayuga, Ontario; near Totora, Bolivia. 

Obs. Castelnau's figures prove conclusively that he was the first to describe this
species.

Spirifer mysticensis Meek. Lower Carboniferous.
Spirifera mysticensis Meek, Sixth Ann. Rep. U. S. Geol. Survey Terr., 1873, p.

466. Miller, North American Geol. and Pal., 1889, p. 374. 
LOG. Outlet of Mystic Lake, Montana.

Spirifer neglectus Hall. Keokuk (L. Garb.). 
Spirifer neglectus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 643, pi. 20, fig. 5. 
Spirifera neglecta Meek and Worthen, Geol. Survey Illinois, VI, 1875, p. 523, pi. 

30, figs. Ic, 2a.  Walcott, Mou. U. S. Geol. Survey, VIII, 1884, p. 217, pi. 18, 
fig. 10.
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Spirifer neglectus Hall Continued.
? Spirifera ueglecta de Koniiick, Anuales du Muse~e Royal d'Historie Nat. de

Belgique, XIV, 1887, p. 134, pi. 31, figs. 10-15. 
Loc. Keokuk, Iowa; Warsaw and Nauvoo, Illinois; Eureka district, Nevada;

? Belgium.

Spirifer newberryi Hall. Waverly (L. Garb.). 
Spirifera newberryi Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 56, figs.

9, 10. 
Spirifer newberryi Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 362,

pi. 31, figs. 9, 10. 
Loc. Northern Ohio.

Spirifer niagaraensis (Conrad). Niagara (Sil.).
Delthyris niagarensis Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p.

261. Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 105, fig. 1. 
Spirifer uiagarensis Hall, Pal. New York, II, 1852, p. 264, pi. 54, fig. 5. Hall

and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 14, 35, pi. 21, figs. 1-4, 25;
pi. 37, tig. 1. 

Spirifera niagarensis Billings, Canadian Nat. Geol., I, 1856, p. 137, pi. 2, fig. 8; 
Geol. Canada, 1863, p. 317, fig. 329. Hall, Second Ann. Rep. N. Y. State
Geol., 1883, pi. 51, tigs. l-4; 25. 

Loc. Lockport, Rochester, etc., New York; Osgood, Indiana.

Spirifer niagaraensis oligoptychus Boeiner. Niagara (Sil.).
Spirifera niagarensis var. oligoptychus Roemer, Sil. Fauna West. Tennessee,

1860, p. 68, pi. 5, fig. 8.
Spirifer macropleurus Safford, Geol. Tennessee, 1869, p. 321. 
Loo. Decatur County, Tennessee. 
Obs. Compare with S. eudorus Hall and S. macropleurus Conrad.

Spirifer nictauvensis Dawson. Oriskany (Dev.). 
Spirifera nictavensis Dawson, Acadian Geology, 3d ed., 1878, p. 499, fig. 176; 

Canadian Nat. Geol., n. ser., IX, 1879, p. 3. 
Loc. Near Nictaux, Nova Scotia.

Spirifer nobilis Barrande. Niagara (Sil.).
Spirifer uobilis Barrande, Ueber die Brach. der Sil. Schichtvon Bohmen, 1847. 

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 14, 35, pi. 29, fig. 16;
pi. 37, figa.2,3.

Spirifer racinensis McChesney, New Pal. Fossils, 1861, p. 84. 
Spirifer inconstaus Hall, Ann. Rep. Geol. Survey Wisconsin, 1861, p. 26; Geol.

Rep. Wisconsin, I, 1862, p. 69, fig. 6; p. 436. 
Spirifera nobilis Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 372,

pi. 13, figs. 14-16.
Spirifera racineusis McChesuey, New Pal. Fossils, 1868, p. 84. 
Loc. Racine, Wisconsin; Chicago, Illinois.

Spirifer norwoodaua Hall=Spiriferina norwoodana. 
Spirifer norwoodi Meek=Cyrtia norwoodi.

Spirifer nova-mexicanus Miller. Burlington (L. Garb.).
Spirifera novamexicana Miller, Jour. Cincinnati Soc. Nat. Hist., IV, 1881, p. 314,

pi. 7, fig. 10. 
Loc. Lake Valley mining district, New Mexico.

Spirifer nymphus Billmgs=Reticulairia nyinpha. 
Spirifer obtusus Gabb=Spiriferiua obtusa.
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Spirifer octocostatus Hall. Lower Helderberg (Dev.).
Spirifer octocostata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 62 j 

Pal. New York, III, 1859, p. 205, pi. 28, fig. 4. 
LOG. Cumberland, Maryland.

Spirifer octoplicatus Hall=Spiriferina cristata. 
Spirifer opiums Hall=Spirifer rockymontanus.

Spirifer orbignyi Morris and Sharpe. Lower Devonian.. 
Spirifer orbignii Morris and Sharpe, Quart. Jour. Geol. Soc. London, II, 1846,

p. 276, pi. 11, fig. 3. 
Loc. Falkland Islands. 
Obs. Probably identical with S. antarcticus.

Spirifer oregonensis Shumard. Upper Carboniferous.
Spirifer oregonensis Shumard, Trans. St. Louis Acad. Sci., II, 1863, p. 108. 
Loc. Near Fort Filmore, New Mexico.

Spirifer orestes Hall and Whitfield. Chemung (Dev.). 
Spirifera orestes Hall and Whitfield, Twenty-third Rep. N. Y. State Cab. Nat.

Hist., 1872, p. 237, pi. 11, figs. 16-20. Hall, Second Ann. Rep. N. Y. State
GeoL, 1883, pi. 55, fig. 20.

Spirifer orestes Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 27, 38, pi. 
.* 30, fig. 20.
Loc. Rockford, Iowa; Naples, New York. 
Oba. Compare with S. strigosus.

Spirifer osagensis Swallow. Chouteau (L. Garb.).
Spirifer osagensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 641.
Loc. Pettis County, Missouri.
06s. Regarded by Keyes as a synonym for S. marionensis.

Spirifer ovalis Phillips. Carboniferous. 
Spirifer ovalis Phillips, Geol. Yorkshire, II, 1836, p. 219, pi. 10, fig. 5. Ether-

idge, Quart. Jour. Geol. Soc. London, XXXIV, 1878, p. 629. 
Loc. Europe. Feilden Isthmus, lat. 82° 43'.

Spirifer oweni Hall=Spirifer granulosus.

Spirifer paradoxus (Schlotheim). Corniferous (Dev.).
Terebratula paradoxa Schlotheim, Petrefactenkunde, VII, 1813, p. 249, tab. 2,

fig. 6. 
Spirifer paradoxus? Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 415,

pi. 10, fig. 2. 
Loc. Europe; Union and Jackson counties, Illinois.

Spirifer parryana Hall=S. euryteines Owen.

Spirifer peculiaris Shumard. Kinderhook (L. Garb.). 
Spirifer?. peculiaris Shumard, Geol. Rep. Missouri, 1855, p. 202, PL C, fig. 7. 
Spirifera (Martinia) peculiaris White, Wheeler's Expl. and Survey west 100th

Meridian, IV, 1875, p. 90, pi. 5, fig. 7. 
Loc. Cooper County, Missouri; Mountain Spring, Nevada.

Spirifer pedroanus Eathbun. Middle Devonian.
Spirifera pedroana (Hartt) Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 237,

pi. 8, figs. 1-9,13,14,16-20; Proc. Boston Soc. Nat. Hist., XX, 1879, p. 27. 
Loc. Erere and Province of Para, Brazil.

Spirifer pennatus Owen=Spirifer iowaensis.
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Spirifer pennatus (Atwater). Marcellus, Hamilton, and Chemung (Dev.). 
Terebratula pennata Atwater, American Jour. Sci. Arts, II, 1820, p. 244, pi. 1,

figs. 2, 3. 
Delthyris mucronata Conrad, Fifth Ann. Rep. Geol. Survey New York, 1841, p.

54.  Vannxom, Geol. N. Y.; Rep. Third Dist., 1842, p. 150, fig. 3. Hall,
Ibidem, Rep. Fourth Dist., 1843, p. 198, figs. 2, 3; p. 205, fig. 3 (uou p. 270,
fig. 3=S. peunatus posterus). (Conrad) Hall, Fifteenth Rep. N. Y. State
Cab. Nat. Hist., 1862, pi. 11, fig. 18. 

Spirifer sowerbyi Castelnau, Essai Syst. Silurien 1'Ame'rique Septentrionale, 1843,
pi. 13, fig. 1 (non Fischer). 

Spirifer lyelli de Verneuil, Ibidem, 1843, p. 43. 
Spirifer mucronata Billings, Canadian Nat. Geol., 1,1856, p. 474, pi. 7, figs. 9,10. 

Rogers, Geol. Pennsylvania, II, 1858, p. 828, fig. 668. 
Spirifera mucrouata Billings, Canadian Jour., n. ser., VI, 1861, p. 254, figs. 59-

62; Geol. Canada, 1863, p. 386, fig. 424. Hall, Pal. New York, IV, 1867, p.
216, pi. 34, figs. 1-32. Nicholson, Pal. Prov. Ontario, 1874, p. 80. Whitfield,
Geol. Wisconsin, IV, 1882, p. 328, pi. 25, figs. 27, 28. Hall, Second Ann. Rep.
N. Y. State Geol., 1883, pi. 59, figs. 13-22.-Calvin, American Geologist, 1,1888,
p. 82. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, 
p. 126, pi. 31, figs. 10,. 11.

Spirifer mucronatns var. Williams, Bull. Geol. Soc. America, I, 1890, pi. 12, 
fig. 13.

Spirifer mucronatus Hall and Clarke, Pal. New York, VIII, Pfc. II, 1893, pp. 14, 
17,36, pi. 29, fig. 8; pi. 34, figs. 13-22.

LOG. New York, Pennsylvania, Maryland, Virginia; Bosanquet, Ontario; Mil 
waukee, Wisconsin.

01)8. Atwater's specimen was found in the drift of Ohio. Mr. Miller is correct 
in regarding it the same as the well-known S. mucronatus.

Spirifer pennatus posterus Hall and Clarke. Chemung (Dev.).
Delthyris raucronata (partim) Hall, Geol. New York; Rep. Fourth Dist., 1843,

p. 270, fig. 3. 
Spirifer mncronatus var. posterus Hall and Clarke, Pal. New York, VIII, Pt. II,

1895, p. 361, pi. 34, figs. 27-31. 
Loc. Torupkins County, New York.

Spirifer pennatus tulliensis Williams. Tully (Dev.).
Spirifer mucronatus var. tulliensis Williams, Bull. Geol. Soc. America, I, 1890,

p. 491, pi. 12, fig. 12. 
LOG. Tinkers Falls, New York.

Spirifer pentlandi d'Orbigny. Carboniferous. 
Spirifer pentlandi d'Orbiguy, Voyage dans 1'Ame'rique Mdridiouale, Pal., 1842,

p. 48, pi. 5, figs. 15. 
LOG. Lake Titicaca, Bolivia.

Spirifer perforata Hall=Trematospira perforata.

Spirifer perextensus Meek and Worthen. Corniferous (Dev.).
Spirifera perextensa Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 414,

pi. 10, fig. 1.
LOG. Near Jonesboro, Union County, Illinois. 
06s. Regarded by Keyes as a synonym for S. ligus=S. iowaensis.

Spirifer perlamellosus Hall=Delthyris perlamellosa. 
Spirifer perplexus McChesney=Eeticularia perplexa. 

Bull. 87  26



402 SYNOPSIS OF AMERICAN FOSSIL BRACHIOPODA. [BULL. 87.

Spirifer pertenuis Hall. Hamilton (Dev.). 
Spirifer pertenuis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 163. 
Spirifera perextensa Hall, Pal. New York, IV, 1867. p. 236. 
LOG. Cumberland, Maryland (Whitfield). 
Obs. Compare "with S. macronota Hall.

Spirifer pharovicinus A. Wincliell. Huron (Dev.).
Spirifera pharovicina A. Wincliell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 406. 
Loc. Port aux Barques, Michigan.

Spirifer pinonensis Meek. Lower to Upper Devonian.
Spirifer (Trigonotreta) pinonensis Meek, Proc. Acad. Nat..Sci. Philadelphia, 

1870, p. 60; King's U. S. Geol. Expl. 40th Part., IV, 1877, p. 45, pi. 1, fig. 9.
Spirifer (Trigonotreta) argentarius Meek, King's U. S. Geol. Expl. 40th Parl., IV, 

1877, p. 42, pi. 4, fig. 4.
Spirifera pinoneusis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 138, pi. 4, 

fig. 1.
Loc. White Pine and Eureka districts, Nevada.

Spirifer planoconvexus Shurnard=Ainboccelia planiconvexa. 
Spirifer plenus Hall=Syringotliyris plena. 
Spirifer plicatella of authors=Spirifer radiatus.
Spirifer pluto Clarke. . Genesee (Dev.). 

Spirifera pluto Clarke, Bull U. S. Geol. Survey, 16,1885, p. 31, pi. 3, fig. 12. 
Loc. Ontario County, New York. 
Obs. See Leiorhynchus hecate Clarke.

Spirifer prseroatura Hall=Eeticularia prsematura. 
Spirifer propinquus Hall^Syrmgothyris texta. 
Spirifer prorus Conrad=Spirifer acuminatus. 
Spirifer pseudolineatus Hall=Keticularia pseudolineata. 
Spirifer pulchrus Meek = Spirifer in a pulchra. 
Spirifer pyrarnidalis Hall=Cyrtina pyramidalis. 
Spirifer pyxidatus Hall=Metaplasia pyxidata.

Spirifer quichims d'Orbigny. Devonian. 
Spirifer quichua d'Orbigny, Voyage dans 1'Am^rique Meridionals, Pal,, 1842,

p. 37, pi. 2, fig. 21. 
LOG. Chuquisaca, Bolivia.

Spirifer racinensis McChesney=Spirifer nobilis.
Spirifer radiatus Sowerby. Clinton and Niagara (Sil.).

Spirifer plicatella var. radiata Sowerby, Mineral Couchology, V, 1825, p. 493; 
figs. 1, 2.

Delthyris bialveata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, 
p. 261, pi. 14, fig. 17.

Delthyris radiata Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 105, fig. 2.
Spirifer radiata Hall, Pal. New York, II, 1852, pp. 66, 265, pi. 22, figs. 2d-25 (non 

2a-2c=Cyrtiameta); pi. 54, fig. 6.
Spirifera radiata Billings, Canadian Nat. Geol., 1,1856, p. 135, pi. 2, figs. 2, 3;  

Geol. Canada, 1863, 'p. 317, fig. 328. Hall and Whitfield, Twenty-seventh 
Rep. N. Y. State Cab. Nat. Hist., 1875, pi. 9, figs. 17, 18. Hall, Twenty- 
eighth Rep. Ibidem, 1879, p. 157, pi. 24, figs. 20-30. White, Second Ann. 
Rep. Indiana Bureau of Statistics and Geol., 1880, p. 497, pi. 3, figs. 5, 6;  
Tenth Rep. State Geol. Indiana, 1881, p. 129, pi..3, figs. 5, 6. Hall, Eleventh
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Spirifer radiatus Sowerby Continued.
Rep. Ibidem, 1882, p. 296, pi. 24, figs. 20-30. Whitfield, Geol. Wisconsin, IV, 
1882, p. 287, pi. 17, iigs. 1, 2. -Hall, Second Ann. Rep. N. Y. State Geol., 1883, 
pi. 51, figs. 9-13,26 (?14-17). Nettelrotli, Kentucky Fossil Shells, Mem. 
Kentucky Geol. Survey, 1889, p. 130, pi. 29, figs. 13-16. Foersto, Proc. Boston 
Soc. Nat. Hist., XXIV, 1890, p. 313, pi. 5, fig. 6.

Spirifer radiatus Beecher and Clarke, Mem. N. Y. State Mus., 1,1889, p. 77, pi. 6, 
figs. 9-11. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 13, 35, pi. 
21, figs. 5, 9-13, 26 (? 14-18).

Spirifer tenuistriatus Shaler (nou Hall), Bull. Mus. Com. Zool., 4, 1865, p. 70.
Spirifera plicatella Billings, Catalogue Silurian Fossils of Anticosti, 1866, p. 48.
Spirifera plicatella var. radiata Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 

1867, p. 371, pi. 13, figs. 9-11.
LOG. Europe; Lockport, Rochester, etc., New York; Hamilton, Ontario; Squa- 

took Lake, New Brunswick; Waldron and Osgood, Indiana; Louisville, Ken 
tucky; Cumberland Gap, Tennessee; Bridgeport, Illinois; Racine, Wauwa- 
tosa, and Milwaukee, Wisconsin.

Spirifer raricostus Hall=Delthyris raricosta.
Spirifer rectiplicatus (Conrad). lOriskany (Dev.). 

Atrypa rectiplicata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 265. 
Loc. "Helderberg Mountains in Middle Silurian limestone." 
Obs. May be the same as Metaplasia pyxidata Hall.

Spirifer richardsoni Meek=Eeticularia fimbriata.

Spirifer rockymontanus Marcou. ' Upper Carboniferous.
Spirifer rockymontani Marcou, Geol. North America, March, 1858, p. 50, pi. 7, 

fig. 4.
Spirifer opiina Hall, Geol. Survey Iowa, I, Pt. II, December, 1858, p. 711.
Spirifera subventricosa McChesney, New Pal. Fossils, 1860, p. 44; Traits. Chi 

cago Acad. Sci., I, 1868, p. 35, pi. 1, fig. 4.
Spirifera opirna Derby, Bull. Cornell University, I, 1874, p. 15, pi. 1, fig. 4; 

pi. 2, fig. 7; pi. 4, fig. 12. Hall, Second Ann. Rep. N. Y. State Geol., 1883, 
pi. -56, figs. 4-7. Herrick, Bull. Denisou Univ., II, 1887, p. 44, pi. 2, fig. 23.

Spirifera (Trigonotreta) opiina Meek, Pal. Ohio, II, 1875, p. 329, pi. 19, figs. 14a- 
14d (?14e); King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 88, pi. 9, fig. 6.

Spirifera rockymontana White, Wheeler's Expl. and Survey west 100th Merid., 
IV, 1875, p. 134, pi. 11, fig. 9. Keyes, Proc. Acad. Nat. Sci. Philadelphia, 
1888, p. 231; Geol. Survey Missouri, V, 1895, p. 84.

?Spirifera rockymontana? Whitfield, Annals N. Y. Acad. Sci., V, 1891, p. 584, pi. 
13, fig. 20; Geol. Ohio, VII, 1895, p. 471, pi. 9, fig. 20.

Spirifer opimus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 27, 39, 
. pi. 31, figs. 4-7.

Loc. Tigeras and Canyon of San Antonio, New Mexico; Oquirrh Range, Utah; 
Arkansas; Iowa; Missouri; Illinois; ludiaua; Ohio; Maryland; West Vir 
ginia ; Bornjardim and Itaituba, Brazil; ?Chester group at Newtonville, Ohio 
(Whitfield). .

Obs. See S. boonensis.

Spirifer rostellatus Hall. Keokuk (L. Carb.). 
Spirifer rostellata Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 641, pi. 20, fig. 2. 
Spirifer rostellatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 26,

pi. 32, fig. 5. . 
Loc. Skunk River, Iowa.
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Spirifer rostellum Hall and Whitfield. Niagara (Sil.).
Spirifera rostellum Hall and Whitfield, Twenty-fourth Rep. N. Y. State Cab. Nat.

Hist., 1872, p. 182; Hall, Twenty-seventh Rep. Ibidem, 1875, pi. 9, figs. 11-
13. Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889,
p. 129> pi. 29, fig. 25; pi. 27, figs. 17-19. 

Spirifera (Cyrtia) rostellum Foerste, Proc. Boston Soc. Nat. Hist., XXIV, 1890,
p. 313, pi. 5, fig. 5. 

LOG. Louisville, Kentucky; Collinsville, Alabama.

Spirifer rostratus Morfcon. Upper Carboniferous.
Spirifer rostrata Morton, American Jour. Sci. Arts, 1836, p. 152, pi. 14, fig. 34.
LOG. Junior Furnace, Scioto County, Ohio.
Obs. Poorly defined. May be a species of Athyris.

Spirifer rugicostus Hall=Delthyris rugicosta.
Spirifer saffordi Hall. Lower Helderberg (Dev.). 

Spirifer saffordi Hall, Pal. New York, HI, 1859, p. 203, pi. 28, fig. 2. 
LOG. Decatur County, Tennessee; Hudson, New York.

Spirifer scobina Meek. Carboniferous.
Spirifera scobina Meek, Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 310. 
Spirifer (Spiriferina?) scobina Meek, Simpson's Rep. Expl. Great Basin Terr.

Utah, 1876, p. 351, pi. 2, fig. 5. 
Spirifera (Trigonotreta) scobina Meek, King's U. S. Geol. Expl. 40th Parl., IV,

1877, p. 90, pi. 9, fig. 1. 
LOG. Divide between Long and Ruby Valleys, Utah.

Spirifer sculptilis Hall=Delthyris sculptilis.
Spirifer segmentum Hall. Upper Helderberg (Dev.). 

Spirifer segmentus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 131. 
Spirifera segmenta Hall, Pal. New York, IV, 1867, p. 207, pi. 31, figs. 14-19.  

Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
132, pi. 13, figs. 36-38. 

LOG. Falls of Ohio; Columbus, Ohio.

Spirifer seiniplicatus Hall=Keticularia cooperensis. 
Spirifer setigerus Hall=Eeticularia setigera. 
Spirifer sheppardi Castelnau=Platystrophia biforata.
Spirifer sillanus A. Winchell. Waverly (L. Garb.). 

Spirifera sillana A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p.. 119. 
LOG. Near Cuyahoga Falls, Ohio.

Spirifer similior Winchell and Marcy. Niagara (Sil.).
Spirifera (Martiuia) similior W. and M., Mem. Boston Soc. Nat. Hist., 1,1865,

p. 93. 
Pentamerus similior Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1868,

p. 397.
Loo. Bridgeport, Illinois. 
Obs. This shell has spirals.

Spirifer solidirostris White=Spiriferina solidirostris. 
Spirifer sowerbyi Castelnau (non Fischer)=Spirifer pennatus. 
Spirifer spinosus Norwood and Pratten=Spiriferina spinosa. 
Spirifer striatiformis Meek. Waverly (L. Carb.).

Spirifera (Trigonotreta) striatiformis Meek, Pal. Ohio, II, 1875, p. 280, pi. 14, fig. 8. 
Spirifer atriatiformis Herrick, Bull. Denison Univ., Ill, 1888, p. 44, pi. 3, fig. 26;

pi. 6, figs. 6, 7; Geol. Ohio, VII, 1895, pi. 15, fig. 9. 
LOG. Sciotoville and Licking County, Ohio.
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Spirifer striatus Marcou (non Martin)=Spirifer marcoui.
Spirifer striatus (Martin). Carboniferous.

Anomites striatus Martin, Petrefacta Derbiensia, 1809, pi. 23.
Spirifera striata Davidson, MOD. British Garb. Brach., Pal. Soc., 1857, p. 19, pi. 2, 

figs. 12-21; pi. 3, figs. 2-6. White, Wheeler's Expl. and Survey west of 100th 
Meridian, IV, 1875, pp. 88,134, pi, 5, fig. 10. Hall and Whitfield, King's U. S. 
Geol. Expl. 40th Parl., IV, 1877, p. 269, pi. 5, figs. 13-15. Hartt, Dawson's 
Acadian Geology, 3d ed., 1878, p. 301. Miller, Jour. Cincinnati Soc. Nat. 
Hist., IV, 1881, p. 2.

Loc. Mountain Spring, Nevada; Oquirrh Mountains, Utah; Lake Valley mining 
district, New Mexico; Windsor, Nova Scotia.

Spirifer striatus atteuuatus Owen=S. keokuk. 
Spirifer striatus nmlticostatus Toula=Spirifer condor. 
Spirifer striatus triplicatus Mar cou=Spirifer camaratus.
Spirifer strigosus Meek. Devonian. 

Spirifera niacra Meek (nou Hall), Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 309. 
Spirifera strigosa Meek, note appended to extras of the paper mentioned above. 

Webster, American Nat., XXII, 1888, p. 1102. 
Spirifer strigosus Meek, Simpson's Rep. Expl. Great Basin Terr. Utah, 1876, p.

347, pi. 1, fig. 5. 
Spirifera (Trigouotreta) strigosa Meek, King's U. S. Geol. Expl. 40th Parl., IV,

1877, p. 43, pi. 3, fig. 5.
Loo. Neils Valley, Utah; Nevada; Eockford, Iowa. 
Olis. See S. orestes.

Spirifer subsequalis Hall. Warsaw (L. Garb.).
Spirifer sub:;equalisc Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 663, pi. 23, fig. 

9; Second Ann. Rep. N. Y. State Geol., 1883, pi. 56, figs. 13,14. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 26, 36, pi. 31, figs. 13,14.

LOG. Warsaw, Illinois.

Spirifer subattenuatus Hall. Cliemung and Marshall (Dev.-L. Carb.).
Spirifer sp. uudet. Owen, Rep. Geol. Survey Wisconsin, Iowa, and Minnesota,

1852, pi. 3, fig. 9.
Spirifera subrnucronataHall, Geol. Survey Iowa, I, Pt. II, 1858, p. 504, pi. 4, fig. 3. 
Spirifer subattenuata A. Wiuchell, Proc. Acad. Nat. Sci. Philadelphia, 1862, p.

405. Whiteaves, Cont. Canadian Pal., I, 1891, p. 223. 
Loc. Independence and Buft'alo, Iowa j^Rock Island, Illinois; Naples, New York;

Athabasca River, Canada; in the Marshall group at Port aux Barques,
Michigan.

Spirifer subcardiformis Hall. Warsaw (L. Garb.).
Spirifer subcardiformis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 660, pi. 23, fig. 6. 
Spirifera subcardiformis White, Twelfth Ann. Rep. U. S. Geol. Survey Terr., 1883,

p. 165, pi. 41, fig. 2. 
Loc. Alton, Illinois; Spergen Hill, Indiana.

Spirifer subcuspidatus Hall=Syriugothyris texta.
Spirifer subdecussatus Whiteaves. Hamilton (Dev.).

Spirifera subdecussata Whiteaves, Gout. Canadian Pal., I, 1889, p. 114, pi. 15,
fig. 3. 

Loo Moraviantou Thames River, Canada.

Spirifer snbellipticE1 McChesney=Spiriferina subelliptica.
Spirifer sublineata Meek=Martinia sublineata.
Spirifer submucronatu Hall. 1858 (110111857)= Spirifer subattenuatus.
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Spirifer submucronatus Hall. Oriskany (Dev.).
Spirifer submucronata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 62; 

Pal. New York, III, 1859, p. 419, pi. 96, fig. 7. 
Spirifera submucronata Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 58,

figs. 5-7. 
Spirifer submucronatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 17,

36, pi. 33, figs. 5-7. 
Loc. Cumberland, Maryland. 
Ob8. Possibly tlie young of Spirifer cumberlandia.

Spirifer suborbicularis Hall. Keokuk (L. Garb.).
Spirifer suborbicularis Hall, Geol. Survey Iowa, I, Pt. II, 1858, p, 644. 
Spirifera suborbicularis Meek and Worthen, Geol. Survey Illinois, VI, 1875, p.

523, pi. 30, fig. 1. 
Loc. Keokuk, Iowa; Warsaw and Nauvoo, Illinois.

Spirifer subrotundatus Hall. Kinderhook (L. Garb.). 
Spirifer subrotundata Hall (non McCoy, 1855), Geol. Survey Iowa, I, Pt. II, 1858,

p. 521, pi. 7, fig. 8.  
Spirifera subrotundata Keyes, Geol. Survey Missouri, V, 1895, p. 78. i 
Loc. Burlington, Iowa; Sciotoville, Ohio (Winchell). 
Obs. This specific name was first used by McCoy in 1855 but is usually regarded'

as a synonym for S. pinguis Sowerby. De Koninck, however, retains
McCoy's name as late as 1887.

Spirifer substrigosus Webster.   Chemung (Dev.). 
Spirifera substrigosa Webster, American Nat., XXII, 1888, p. 1101. 
Loc. Near Rockford, Iowa.

Spirifer subsulcatus Hall. Arisaig (Sil.). 
Spirifer subsulcata Hall (non Dalman, 1828), Canadian Nat. Geol., V, 1860, p.

145. 
Spirifera subsulcata Dawsou, Acadian Geology, 3d ed., 1878, p. 597. Miller, N.

American Geol. and Pal., 1889, p. 376. 
Loc. Arisaig, Nova Scotia.

Spirifer subtimbona Hall=Martinia subumbona.
Spirifer subuudifera Meek and Wortlien=Reticiilaria subundiferd.
Spirifer subvaricosus Hall and Whitfield. 1? Hamilton (Dev.).

Spirifera subvaricosa Hall and Wbitfield, Twenty-third Rep. N. Y. State Cab.
Nat. Hist., 1872, p, 237, pi. 11, figs. 12-15. 

Loc. Waterloo, Iowa.

Spirifer subventricosus McOhesney=Spirifer rockymontana. 
Spirifer sulcatus Hall Delthyris sulcata.

Spirifer sulcifer Shumard. Upper Carboniferous.
Spirifer sulcifera Shumard, Trans. St. Louis Acad. Sci., I, 1858, p. 293, pi. 11,

fig. 3. 
Loc. Guadalupe Mountains, New Mexico.

Spirifer superbus Billings (non Eichwald)=Spirifer billingsana. 
Spirifer taneyensis Swallow. Chouteau (L. Garb.).

Spirifer taneyensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 645. 
Spirifera taneyensis Keyes. Geol. Survey Missouri, V, 1895, p. 78. 
Loc. Taney County, Missouri.

Spirifer teineraria Miller=Beticularia tetneraria.
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Spirifer tenuicostatus Hall. Keokuk and Warsaw (L. Carb.).
Spirifer tonuicostata Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 662, pi. 23, lig. 8. 
Loc. Keokuk, Iowa; Warsaw and Dallas, Illinois.

Spirifer tenuimarginatus Hall. Keokuk (L. Garb.).
Spirifer teuuiuiarginata Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 641, pi. 20,

. %  L 
Spirifera teuuimarginata Hall, Second Ann. Eep. N. Y. State Geol., 1883, pi. 57,

tigs. 4-6. 
Spirifer tenuimarginatus Hall and Clurke, Pal. New York, VIII, Pt. II, 1893, p.

38, pi. 32, figs. 4, 6. 
LOG. Warsaw, Illinois.

Spirifer tenuis Hall. Hamilton (Dev.).
Spirifer tenuis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 162. 

, Spirifera tenuis Hall, Pal. New York, IV, 1867, p. 236. 
Loc. Cumberland, Maryland. 
O&a. Compare with Spirifer granulosus Conrad.

Spirifer tenuispinatus Herrick=Eeticularia teuuispinata. 
Spirifer tenuistriatns Shaler (non Hall) = Spirifer radiatus.
Spirifer tenuistriatus Hall. Lower Helderberg (Dev.). 

Spirifer tonuistriata Hall, Pal. Now York, III, 1859, p. 204, pi. 28, lig. 3. 
Spiriferateuuistriata Hall, Second Ann. Eep. N. Y. State Geol., 1883, pi. 61, fig. 8. 
Spirifer tenuistriatus Hall and Clarice, Pal. New York, VIII, Pt. II, 1895, pi. 36,

fig. 8. 
Loc. Decatur County, Tennessee.

Spirifer texasanus Meek. Upper Carboniferous.
Spirifer (Trigouotreta?) texana Meek, Proc. Acad. Nat. Sci. Philadelphia, 1871,

p. 179. 
Spirifer (Trigonotreta?) toxanus Meek, Macomb's Eep. Expl. Exped. from Santa

Fe to the Great Colorado of the West, 1876, p. 139, pi. 3, fig. 5. 
Spirifera multigranosa Worthen, Geol. Survey Illinois, VIII, 1890, p. 105, pi. 11,

fig. 5.   
Spirifer texanus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 26, 38,

pi. 37, figs. 16,17. 
Loc. Young and Jack counties, Texas; Springfield, Illinois.

Spirifer textus Hall=Syringothyris texta.
Spirifer translatus Swallow=Keticularia translata.
Spirifer transver&us McChesuey=Spiriferiua trausversa.
Spirifer tribulis Hall. Oriskany (Dev.).

Spirifer tribulis Hall, Pal. New York, III, 1859, p. 420, pi. 96, fig. 8; Second 
Ann. Eep. N. Y. State Geol., 1883, pi. 58, figs. 1-4. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1893, pp. 19, 37, pi. 33, figs. 1-4.

Loc. Cumberland, Maryland.
Obs. Possibly the young of Spirifer murchisoui.

Spirifer trigonalis (Martin). Carboniferous.
Anornites trigoualis Martin, Petrefacta Derbieusia, tab. 36, 1809, fig. 1.
Spirifera trigoualis Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 215, pi. 18, .

fig. 11. 
Loc. Europe; Eureka district, Nevada.

Spirifer triplicatus* Hall=Spirifer camaratus.
Spirifer triradialis Meek (non Phillips)=Spirifer agelaius,
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. Spirifer troosti Castelnau. ? Formatioii.
Spirifer troosti Castelnau, Essai Systeme Silurien l'Am6rique Septentrionale,

1843, p. 41, pi. 12, fig. 5. 
LOG. "Kentucky."

Spirifer tullius Hall. Hamilton (Dev.).
Spirifera tullia Hall, Pal. New York, IV, 1867, p. 218, pi. 35, figs. 1-9; Second

Ann. Rep. N. Y. State Geol., 1883, pi. 52, fig. 18.
Spirifera tullia var. Whiteaves, Cont. Canadian Pal., I, 1891, p. 224, pi. 32, fig. 1. 
Spirifer tullius Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 14, 35, pi.

22, fig. 18; pi. 37, figs. 6, 7. 
LOG. Tully, Apulia, etc., New York; Athabasca River, Canada.

Spirifer tumidus Bayle and Coquand=Spiriferina rostrata. 
Spirifer undiferus Eoemer=Keticularia undifera. 
Spirifer unica Hall=Spirifer arenosus.
Spirifer urbanus Calvin. Hamilton (Dev.). 

Spirifera urbaua Calvin, Bull. Lab. Univ. of Iowa, 1888, p. 28. Bull. Lab. Nat.
Hist. State Univ. Iowa, II, 1892, p. 166, pi. 12, fig. 1. 

LOG. Iowa City and Linu County, Iowa.

Spirifer utahensis Meek=Cyrtia norwoodi.
Spirifer valenteana Bath-bun. Middle Devonian.

Spirifera valenteaua (Hartt MS.) Rathbun, Bull. Buffalo Soc. Nat. Sci., 1,1874, p.
241, pi. 8, fig. 11. 

Loc. Erere, Province of Para, Brazil.

Spirifer vanuxemi Hall. Tentaculite (Sil.).
Orthis plicata Vanuxem (non Sowerby), Geol. New York; Rep. Third Dist., 1842, 

p. 112, fig. 1.
Ortliis? (Delthyris) plicatus Hall, Ibidem, Fourth Dist., 1843, p. 142, fig. 1.
Spirifer vanuxemi Hall, Pal. New York, III, 1859, p. 198, pi. 8, figs. 17-23; Sec 

ond Rep. N. Y. State Geol., 1883, pi. 61, fig. 11. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1893, pp. 19, 36, pi. 36, fig. 11. Whitfield, Geol. Ohio, 
VII, 1895, p. 411, pi. 1, figs. 4, 5.

Spirifera vanuxemi Whitfield, Annals N. Y. Acad. Sci., V, 1891, p. 509, pi. 5, 
figs. 4, 5.

Loc. Albany and Schoharie counties, New York; Put in Bay Island, Lake Erie.
Ols. Vanuxem's specific uame is restored, since Sowerby's species is an Orthis.

Spirifer varicosus Hall. Corniferous (Dev.).
Spirifer varicosa Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 130.
Spirifera varicosa Billings, Canadian Jour., VI, 1861, p. 255, figs. 63, 64; Geol. 

Canada, 1863, p. 960, fig. 467. Hall, Pal. New York, IV, 1867, p. 205, pi. 31, 
figs. 1-4; Second Rep. N. Y. State Geol., 1883, pi. 59, figs. 4-8.  Walcott, Mon. 
U. S. Geol. Survey, VIII, 1884, p. 136. Nettelroth, Kentucky Fossil Shells, 
Mem. Kentucky Geol. Survey, 1889, p. 134, pi. 10, figs. ll-20,l23-25.

Spirifer varicosus Hall and Clarke, Pal. Now York, VIII, Pt. II, 1893, pp. 17, 36, 
pi. 34, figs. 4-8.

Loc. Williamsville, New York; Woodstock, Canada; Columbus, Ohio; Louis 
ville, Kentucky; Eureka district, Nevada.

Spirifer ventricosa Hall=Nucleospira ventricosa. 
Spirifer venustus Hall=Spirifer divaricatus.
Spirifer vernonensis Swallow. Chouteau (L. Garb.).

Spirifer vernonensis Swallow, Trans. St. Louis Acad. Sci., I, 1860, p. 644. A.
Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865, p/119. 

Loc. St. Louis County, Missouri. 
Obs. Regarded by Keyes as a synonym for S. marionensis.
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Spirifer vernonensis ozarkensis Swallow. Chouteau (L. Garb.).
Spirifer vernonensis var. ozarkensis Swallow, Trans. St. Louis Acad. Sci., I, I860,

p. 644.
Loc. Taney County, Missouri. 
06s. Regarded by Keyes as a synonym for S. marioneusis.

Spirifer vogeli von Aminou. Middle Devonian. 
Spirifer vogeli von Ammon, Zeits. Gesell. fur Erdk., Berlin, XXVIII, 1893, p.

362, fig. 6. 
Loc. Taquarassu, Mato Grosso, Brazil.

Spirifer waldronensis Miller and Dyer=Mimulus waldronensis.

Spirifer waverlyensis A. Winch ell. Waverly (L. Garb.). 
Spirifer waverlyensis A. Winchell, Proc. Amer. Phil. Soc., XII, 1870, p. 251. 
Loo. "Newark, Ohio''' (A. Wiuchell's MS.).

Spirifer whitneyi Hall. Ghemung (Dev.).
Spirifer whitneyi Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 502, pi. 4, fig. 2.  

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 24,57, pi. 30, figs. 18,19.
Spirifera whitneyi Hall, Pal. New York, IV, 1867, pp. 243, 417; Second Rep. 

N. Y. State Geol., 1883, pi. 55, figs. 18,19. Tschernyschew, Me"m. du Comitd 
Ge"ol. de St. Petersbourg, III, 1887, p. 60.

Loc. Rockford, Iowa; North Saskatchewan, Canada; Russia.

Spirifer williamsi Hall and Clarke. Chenrang (Dev.).
Spirifer williamsi Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 361, pi.

37, figs. 20-22. 
Loc. Allegany County, New York.

Spirifer winchelli Herrick. Waverly (L. Garb.).
Spirifer winchelli Herrick, Bull. Deuisou Univ., Ill, 1888, p. 46, pi. 5, figs. 2, 3;

pi. 2, fig. 16; Geol. Ohio, VII, 1895, pi. 21, figs. 2, 3. 
Loc. Granville, Ohio.

Spirifer worthenanus Schnchert. Oriskauy (Dev.).
Spirifera ongelmanni Meek and Worthen (non Meek, 1860), Geol. Survey Illinois,

III, 1868, p. 398, pi. 8, fig. 5. 
Spirifera wortheni Meek (non Hall, 1857), King's U. S. Geol. Expl. 40th Parl., IV,

1877, p. 42.
Spirifera worthenana Schuchert, Ninth Ann. Rep. N. Y. State Geol., 1890, p. 54. 
Loc. Union County, Illinois.

Spirifer wortheni Meek (non Hall) = Spirifer worthenanus.

Spirifer wortheni Hall. Hamilton (Dev.). 
Spirifer wortheni Hall, Tenth Rep., N. Y. State Cab. Nat. Hist., 1857, p. 156. 

Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 27, figs. 19, 20. 
Loc. Calhoun County, Illinois.

Spirifer ziczac Hall (non Koemer)=Delthyris consobrina.

SPIRIFERINA d'Orbiguy.
Genotype Spirifer walcotti Sowerby=S. rostrata (Schlot-

heirn).
Spiriferina d'Orbiguy, Paris Acad. Sci., Comptes Rendus, XXV, 1847, p. 268;  

Ann. Sci. Nat., XIII, 1850, p. 334. White, Proc. Boston Soc. Nat. Hist., IX, 
1862, p. 24. Waagen, Palteontologica Indica, Ser. XIII, I, 1883, p. 498. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 51; Thirteenth Ann. Rep. 
N. Y. State Geologist, 1895, p. 764.
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Spiriferina aciculifera (Eowley). Kinderhook (L. Garb.).
Spirifera aciculifera Rowley, American Geologist, XII, 1893, p. 307; Ibidem,

1893, pi. 14, figs. 13, 14. 
Loc. Louisiana, Missouri.

Spiriferina (?) alia Hall and Whitfield. Triassic.
Spirifera (Spiriferina?) alia Hall and Whitfield, King's U. S. Geol. Expl. 40th

Parl., IV, 1877, p. 281, pi. 6, fig. 17. 
Loc. Dun Glen Pass, Pah-Ute Range, Nevada.

Spiriferina billingsi Shumard. Upper Carboniferous. 
Spiriferina billingsi Shumard, Traus. St. Louis Acad. Sci., I, 1858, p. 294, 391. 
Loc. Guadalupe Mountains, New Mexico and Texas.

Spiriferina binacuta A. Wincliell. Burlington (L. Carb.). 
Spiriferina binacuta A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,p. 120. 
Loc. Burlington, Iowa.

Spiriferina borealis Whiteaves. Triassic.
Spiriferina borealis Whiteaves, Cont. Canadian Pal., 1,1888, p, 128, pi. 17, fig. 1,

abstract. 
Loc. Liard River, Canada.

Spiriferina clarksvillensis A. Winchell. Chouteau (L. Garb.). 
Spiriferina clarksvillensis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia, 1865,

p. 119. Keyes, Geol. Survey Missouri, V, 1895, p. 85. 
Loc. Clarksville, Missouri.

Spiriferina cristata Walcott=S. spinosa.
Spiriferina cristata (Schlotheim). Upper Carboniferous.

Terebratulites cristatus Schlotheim, Beit. zur Naturg. der Verst.; Akad. der
Wiss. zu Miincheu, 1816, pi. 1, fig. 3. 

Spirifer octoplicata? Hall (non Sowerby), Stansbury's Exped. Great Salt Lake
of Utah, 1852, p. 409, pi. 4, fig. 4. 

Spirifer kentuckyeusis Shumard, Geol. Survey Missouri, I, 1855, p. 203. Hall,
Pacific Railroad Rep., Ill, 1856, p. 102, pi. 2, figs. 10, 11. Meek and Hay- 
den, Proc. Acad. Nat. Sci. Philadelphia, 1859, p. 27. 

Spiriferina cristata Davidson, Quart. Jour. Geol. Soc. London, 1863, p. 170, pi.
9, fig. 6.  Dawson, Acadian Geol., 3d ed., 1878, p. 291, fig. 90.  Walcott, Mon.
U. S. Geol. Survey, VIII, 1884, p. 218, pi. 18, figs. 12, 13. Smith, Proc.
American Phil. Soc., XXV, 1897, p. 32. 

Spirifer laminosus Geinitz (non McCoy), Carb. uud Dyas in Nebraska, 1866, p.
45, pi. 3, fig. 19. 

Spirifer kentuckyensis var. propatulus Swallow, Trans. St. Louis Acad. Sci., II,
1866, p. 489. 

? Spiriferina octoplicata Tonla, Sitzungsb. der kais, Akad. der Wisseusch. zu
Wien, LIX, 1869, p. 5. 

Spiriferina kentuckyensis Meek, Final Rep. U. S. Geol. Survey of Nebraska,
1872, p. 185, pi. 6, fig. 3; pi. 8, fig. 11. White, Wheeler's Expl. and Survey
west 100th Meridian, IV, 1875, p. 138, pi. 10, fig. 4; Thirteenth Rep. Indiana
State Geol., 1884, p. 135, pi. 35, figs. 13, 14. Keyes, Proc. Acad. Nat. Sci.
Philadelphia, 1890, p. 231. Hall and Clarke, Pal. New York, VIII, Pt. II,
1893, p. 52, fig. 41, pi. 29, fig. 17. Keyes, Geol. Survey Missouri, V, 1895,
p. 86. 

Spiriferina cristata? Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,
p. 629. 

Spirifer (Spiriferina) kentuckyensis Hall, Second Rep.'N. Y. State Geol., 1883,
pi. 61, figs. 14-16.
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Spiriferina cristata (Schlotheim) Continued.
LOG. Europe; Kentucky; Indiana; Illinois; Missouri; Iowa; Kansas; Arkansas;

Nebraska; Texas; New Mexico; Utah; Arizona; Nevada; Nova Scotia; Cape
Joseph Henry, lat. 82° 43'; near Cochabainba, Bolivia. 

Obs. See Spiriferina octoplicata and S. norwoodana.

Spiriferina depressa Herrick. Waverly (L. Garb.). 
Spiriforina depressa Herrick, Bull. Deuison Univ., Ill, 1888, p. 47, pi. 10, fig. 3. 
Loc. Near Granville, Ohio.

Spiriferina gonionotus Meek. Upper Carboniferous.
Spiriferina sp. undet. Meek, King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 84,

pi. 8, fig. 5.
Spiriferina goniouota Meek, Ibidem, 1877, at end of description. 
Loc. Diamond Mountains, Nevada. 
Obs. Compare with Spiriferina laminosa (McCoy).

Spiriferina homfrayi (Gabb). ' Triassic. 
Spirifer ? homfrayi Gabb, Geol. Survey California, Pal., 1,1864, p. 35, pi. 6, fig. 38. 
Spiriferina homfrayi Hall and AVhitfield, King's U. S. Geol. Expl. 40th Parl., IV,

1877, p. 281, pi. 6, fig. 18.
Loc. Star Canyon, Humboldt County, Nevada; Dun Glen Pass, Pah-Ute Range, 

Nevada.

Spiriferina kentuckyensis Slminard=Spiriferina cristata. 
Spiriferina kentuckyensis propatula Swallow=Spiriferina cristata.
Spiriferina cfr. munsteri Daviclson. Jurassic. 

Spiriferina cf. munsteri (Dav.) Moricke,.Neues Jahrbuch f. Mineral., Beilage-
baud, IX, 1894. p. 60. 

Loc. Europe; Cordillere of Copiapo, Chile.

Spiriferina norwoodana (Hall.). Warsaw (L. Carb.). 
Spirifer norwoodaua Hall, Trans. Albany Inst., IV, 1858, p. 7. 
Spiriferina norwoodana "Whitfield, American Mus. Nat. Hist., 1,1882, p. 48, .pi. 6,

figs. 16,17. Hall, Twelfth Rep. State Geol. Indiana; 1883, p. 327, pi. 29,
figs. 16,17.

Loc. Spergen Hill, Indiana; Alton, Illinois; Princeton, Kentucky. 
Obs. Probably identical with Spiriferina cristata.

Spiriferina obtusa (Gabb). Triassic.
Spirifer obtusus Gabb, American Jour. Conch., V, 1870, p. 17, pi. 7, fig. 16. 
Loc. "Volcano," Nevada.

Spiriferina octoplicata (Sowerby). Tipper Carboniferous.
Spirifer octoplicata Sowerby, Mineral Conch., 1827, p. 120, pi. 562, figs. 2-4. 
Spiriferina cristata var. octoplicata Davidson, Mon. British Carb. Brach., Pal.

Soc., 1857, p. 38, pi. 7, figs. 37-47. 
Spiriferina spiuosa Arar. campestris White, Wheeler's Expl. and Survey west

100th Merid., Prel. Rep., 1874, p. 21.
Spiriferiua octoplicata White, Ibidem, Final Rep., 1875, p. 139, pi. 10, fig. 8. 
Loc. Europe; Santa Fe, New Mexico; northern Colorado; Lincoln County,

Nevada. 
Obs. Probably identical with Spiriferina cristata.

Spiriferina pulchra Meek. Upper Carboniferous.
Spirifera pulchra Meek, Proc. Acad. Nat. Sci. Philadelphia, 1860, p. 310. 
Spiriferina pulchra Meek, Pal. Upper Missouri, Sraithsonian Cont. to Knowl.,

XIV, 1864, 172, p. 19; King's U. S. Geol. Expl. 40th Parl., IV, 1877, p. 85,
pi. 8, fig. 1; pi. 12, fig. 12.
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Spiriferina pulchra Meek Continued.
Spirifer (Spiriferina) pulcher, Meek. Simpson's Rep. Expl. Great Basin Torr.

Utah, 1876, p. 352, pi. 2, fig. 1. 
LOG. White Pine district, Nevada; Long and Ruby valleys, Utah.

Spiriferina rostrata Schlotheim. Jurassic. 
Spirifer chilensis Forbes, Darwin's Geol. Observations S. America, 1846, p. 267,

pi. 5, figs. 15, 16. . 
Spirifer linguiferoicles Forbes, Ibidem, 1846, p. 267, pi. 5, figs. 17, 18. 
Spirifer tumidus Bayle and Coquand, Me"m. Ge"ol. Soc. France, ser. ii, IV, 1851,

p. 19, pi. 7, figs. 11, 12. 
Spirifer chilensie and rostratus Burmeister and Geibel, Abh. Naturf. Gesell.

Halle, VI, 1862, p. 125. 
Spiriferina rostrata (Schl.) Moricke, Neues Jahrb. f. Mineral., Beilageband, IX,

1894, p. 59. 
Loc. Europe; Sierra de la Ternera, Las Amolanes, Rio Claro, Tres Cruces, Manflas,

Cordillera de Guasco, aud Juntas, Chile.

Spiriferina solidirostris White. Kinderhook (L. Garb.).
Spirifer solidirostris White, Jour. Boston Soc. Nat. Hist., VII, 1860, p. 232.
Spiriferiua solidirostris White, Ibidem, IX; 1862, p..24. A. Winchell, Proc. 

Acad. Nat. Sci. Philadelphia, 1865, p. 120. Herrick, Bull. Denison Univ., 
Ill, 1888, p. 47, pi. 2, figs. 9-11; pi. 5, fig. 13; Geol. Ohio, VII, 1895, pi. 21, 
fig. 13.

Loc. Burlington, Iowa; Hamburg, Illinois; Newark and Sciotoville, Ohio.

Spiriferina spinosa (Norwood and Pratten). Kaskaskia (L. Garb.). 
Spirifer spinosa Norwood and Pratten, Jour. Acad. Nat. Sci. Philadelphia, 2d

ser,, III, 1856, p. 71, pi. 9, fig. 1. Hall, Geol. Survey Iowa, I, Pt. II, 1858,
p. 706, pi. 27, fig. 5.

Spiriferina spinosa? Derby, Bull. Cornell Univ., 1,1874, p. 23, pi. 6, figs. 8,13,14. 
Spiriferina spinosa Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 60, figs. 

. 26-29. 
Spiriferina cristata Walcott, Mon. U. S, Geol. Survey, VIII, 1884, p. 218, pi. 18,

figs. 12,13. Hall and Clarke, Pal. New York; VIII, Pt. II, 1893, pp. 52-54, pi.
35, figs. 26-29. 

? Spiriferina spinosa Herrick, Bull, Geol. Soc. America, II, 1891, p. 46, pi. 1,
fig. 19.

LOG. Kaskaskia, Alton, and Chester, Illinois; Bloomington, Indiana; Crittenden 
County, Kentucky; Itaituba, Brazil.

Spiriferina spinosa campestris White=Spiriferina octoplicata.

Spiriferina subelliptica (McChesney). Keokuk (L. Garb.). 
Spirifer subelliptica McChesney, New Pal. Fossils, 1860, p. 43. 
Spiriferina subelliptica Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

54, pi. 35, figs. 21, 22. 
Loc. Buttonmould Knob, Kentucky; New Providence, Indiana.

Spiriferina subtexta White. Burlington (L. Garb.).
Spiriferina ? subtexta White, Proc. Boston Soc. Nat. Hist., IX. 1862, p. 25. 
Loc. Burlington, Iowa.

Spiriferina transversa (McOhesuey). Kaskaskia (L. Garb.). 
Spirifer transversa McChesney, New Pal. Fossils, 1860, p. 42; Trans. Chicago 

Acad. Sci., I, 1868, p. 34, pi. 6, fig. 3. Hall, Second Rep. N. Y. State Geol. k 
1883, pi, 60, figs. 19-22.
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Spiriferina transversa (McChesney) Continued.
Spiriferina transversa Derby, Bull. Cornell Uuiv., I, 1874, p. 21, pi. 2, figs. 4, 5, 

6, 13; pi. 13, figs. 12-14, 17; pi. 5, fig. 4. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, pp. 46, 64, pi. 35, figs. 19, 20, 23-25.

Loc. Buzzards Boost, Alabama; Litchfield, Kentucky; Bomjardiin and Itaituba, 
Brazil.

Spirigera d'Orbigny=Athyris. 
Spirigera eborea A. Winchell=Athyris fultonensis. 
Spirigera plauosulcata White (non Phillips)=Cleiothyris crassicardi- 

nalis.

SPIRIGERELLA Waagen. Genotype S. derbyi Waagen.
Spirigerella Waagen, Palteontologica Indica, Ser. XIII, 1,1883, p. 450. Hall aud 

Clarke, Pal. New York, VIII, Pt. .II, 1893, p. 98; Thirteenth Ann. Rep. N. Y. 
State Geologist, 1895, p. 782.

Spirigerella derbyi Waagen. Upper Carboniferous.
Athyris subtilita (partim) Derby, Bull. Cornell Univ., I, 1874, p. 7, pi. 1, fig. 7

(not the other figures). 
Spirigerella derbyi Waagen, Palteoutologica Indica, Ser. XIII, 1,1883, p. 453, pi.

35, figs. 4-7, 9-13; pi. 37, figs. 11-13. Hall and Clarke, Pal. New York,
VIII, Pt. II, 1893, p. 99, fig. 73. 

Loc. Bomjardim and Itaituba, Brazil.

Stenochisma CEhlert (non Conrad or Hall)=Camarophoria.
STENOCHISMA Conrad. Genotype Terebratulites schlotheimii Conrad 

(non von Buch)=Ehynchonella formosa Hall.
Stenocisma Conrad, Second Ann. Rep. N. Y. Geol. Survey, 1839, pp. 58, 59.  

Meek and Hayden (partim), Pal. Upper Missouri, Smithsonian Cont. to Kuowl., 
XIV, 172,1864, p. 16, footnote. Hall, Pal. New York, IV, 1867, pp. 334,335.  
Waagen, Palseontologica Indica, Ser. XIII, 1,1883, pp. 411, 431, 436. Miller, 
N. American Geol. and Pal., 1890, p. 337. Hall and Clarke, Pal. New York, 
VIII, Pt. II, 1893, p. 187; Thirteenth Ann. Rep. N. Y. State Geol., 1895, p. 826.

Ols. The-above synonymy is retained for historical purposes. The only species 
left in.the genus by Hall and Clarke is the type species, Rhynchonella for 
mosa, which seems to be nothing more than a Rhynchotrema. This will 
leave Steuochisma without a species. This name, however, should not dis 
place either Rhynchotrema or Camarotcechia, since it was not defined, and in 
addition to this was founded by Conrad upon an erroneous identification. 
Nor can the view of GShlert be adopted, i. e., that Stenochisma should dis 
place Carnarophoria King, because Conrad gave as the type C. schlotheimii. 
This name did not apply to von Buch's species, but to the shell now known 
as Rhynchonella formosa Hall.

All the species formerly referred to Stenochisma will be found under Cainarotra- 
chia except R. formosa, which is referred to Rhynchotrema.

Stenocisina Hall, 1857 (non Conrad, 1839, Hall, 1867)=Zygospira. 
STREPTIS Davidson. Genotype Terebratula grayi Davidson.

Streptis Davidson, Geol. Mag., VIII, 1881, p. 150, pi. v, fig. 13. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, p. 274; Eleventh Ann.. Rep. N. Y. State 
Geologist, 1894, p. 289.

Streptis grayi Davidson. Niagara (Sil.). 
Terebratula grayii Davidson, Bull. Soc. Ge"ol. France, 2d ser., V, 1848, p. 331, pi. 

iii, fig. 33.
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Streptis grayi Davidson Continued.
Atrypa? grayi Davidson, British Sil. Brach., Paleontographical Soc. (1866), 1867,

p. 141, pi. xiii, figs. 14-22. -
Streptis grayi Williams, American Jour. Sci., 3d ser., XLVIII, 1S94, p. 331. 
LOG. England; Batesville, Arkansas.

Streptis waldronensis Beecher and Clarke=Miinulus waldronensis. 
STREPTORHYNCHUS King.

Genotype Terebratulites pelargouatus Schlotheim.
Streptorhynchus King, Mou. Permian Fossils, Pal. Soc., 1850, p. 107. Derby 

(partim), Bull. Cornell Univ., I, 1874, pp. 32, 39. Hall andClarke, Pal. New- 
York, VIII, Pt. I, 1892, p. 267; Eleventh Ann. Rep. N. Y. State Geologist, 
1894, p. 288.

Streptorhynchus sequivalvis Hall=Orthothetes insequalis. 
Streptorhynchus agassizi Rathbun=Orthothetes agassizi. 
Streptorhynchus approxirnata Jaines=Strophomeua approximata. 
Streptorhynchus arctostriata Walcott=Orthothetes chemungensis arc-

tistriatus.
Streptorhynchus biloba Hall=Derbya biloba. 
Streptorhynchus cardiiiale Whitfield=Strophoniena cardinalis. 
Streptorhynchus chemungensis Hall=Orthothetes chemungensis. 
Streptorhynchus coreanus Derby=Derby a correaua. 
Streptorhyuchus crenistria Keyes (non Phillips )=Derby a crassa. 
Streptorhynchus creuistrius American authors=Orthothetes crenistria. 
Streptorhynchus elougatus James=Strophomena rugosa. 
Streptorhynchus filitextus Hall=Strophomena incurvata. 
Streptorhynchus flabellum Whitneld=Orthothetes flabellum.
Streptorhynchus hallianus Derby. Upper Carboniferous. 

Streptorhynchus halliauus Derby, Bull. Cornell Univ., I, 1874, p. 35, pi. 5, tigs.
1,2, 5,8,12,14,16,18; pi. 8, fig. 3. Hall and Clarke, Pal. New York, VIII, Pt. I,
1892, p. 268, pi. 11, figs. 6-17. - 

LOG. Bomjardim and Itaituba, Brazil.

Streptorhynchus hallanum Miller=Strophomena halli. 
Streptorhynchus hemiaster Winchell and Marcy=Orthothetes sub-

planus.
Streptorhynchus hydraulicum Whitfield=Orthothetes hydraulicus. 
Streptorhynchus insequalis Winchell=Orthothetes innequalis. 
Streptorhynchus inflatus White aud Whitfield=Orthothetes inflatus. 
Streptorhynchus lens White=Orthothetes lens. 
Streptorhynchus minor Wa'lcott=Strophomena minor. 
Streptorhynchus (?) multistriata (Meek and Hayden).

Upper Carboniferous. 
Ortbisina uuibraculum ? Meek and Hayden, Proc. Acad. Nat. Sci. Philadelphia,

1859, p. 26.
Orthisina multistriata Meek and Hayden, Ibidem, 1859, at end of description. 
LOG. Fort Riley, Kansas.

Streptorhynchus neglectus James=Strophornena neglecta. 
Streptorhynchus occidentalis dewberry=Meekella occideiitalis.
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Streptorhynchus pandora Billings=Orthothetes pandora. 
Streptorhynchus perversus=Orthothetes chemungensis perversus. 
Streptorhynchus planocoiwexus Hall=Strophomena planiconvexa. 
Strep torhynchus planumbonns Hall=Strophomena rugosa. 
Streptorhynchus primordiale Whitfield=Billingsella priraordialis. 
Streptorhynchus pyramidalis ]STewberry=Meekella pyramidalis. 
Streptorhynchus robusta Hall=Derbya robusta. 
Streptorhynchus subplanus HaIl=Orthottietes subplanus. 
Streptorhynchus subsulcatum Sardeson=Strophomena scofieldi. 
Streptorhynchus subtenta Hall, lSS3=Strophomena trentonensis. 
Streptorhynchus tapajotensis Derby=Orthothetes tapajotensis. 
Streptorhynchus tenuis Hall=Orthothetes tenuis. 
Streptorhynchus ulrichi Hall and Clarke. Kaskaskia (L. Garb.).

Streptorhynchus ulrichi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 
268, 351, pi. 11B, fig. 15.

Loo. Crittenclen County, Kentucky.
Streptorhynchus umbraculura Winchell=Orthothetes uinbraculum. 
Streptorhynchus vetusta James=Strophomena vetusta. 
Streptorhynchus woolworthianus Hall=Orthothetes woolworthianus. 
StricklaudiaBilliugs=Stricklandmia. 
Stricklandia arachne Billings=Syntrophia araclme. 
Stricklandia arethusa Billings=Syntrophia arethusa.

STRIGKLANDINIA Billings. Genotype Stricklandia gaspensis Bill.
Stricklandia Billings, Canadian Nat. and Geol., IV, 1859, p. 132; Canadian 

Journal, VI, 1861, p. 265; Pal. Fossils, I, 1862, p. 84; Proc. Portland Soc. 
Nat. Hist., 1863, p. 114. Waageu, Pal;eontologica Indica, Ser. XIII, I, 1883, 
p. 412.

Stricklandinia Billings, Canadian Nat. and Geol., VIII, 1863, p. 370. Hall, Twen 
tieth Rep. N. Y. State Cab. Nat. Hist., 1867, p. 160; Pal. New York, IV, 
1867, p. 369. Billings, Pal. Fossils, II, 1874, p. 78. Nettelroth, Kentucky 
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 64. Hall and Clarke, 
Pal. New York, VIII, Pt. II, 1893, p. 249; Thirteenth Ann. Rep. N. Y. State 
Geologist, 1895, p. 847.

Stricklandinia anticostiensis Billings. = Anticosti (Sil.). 
Stricklandinia anticostiensis Billings, Canadian Nat. and Gool., VIII, 1863, p.

370. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 251, pi. 73,
figs. 12-14. 

LOG. Auticosti.

Stricklandinia billingsana Dawson. Arisaig (Sil.).
Stricklaudinia billiugsiana Dawson, Canadian Nat. and Geol., 2d ser., IX, 1880,

p. 341. . 
LOG. Nova Scotia.

Stricklandinia brevis Billings.   Anticosti (Sil.). 
?Spirifer species? Hall, Pal. New York, II, 1852, p. 66, pi. 22, fig. 3. 
Stricklandia brevia Billings, Canadian Nat. and Geol., IV, 1859, p. 135. 
Stricklandinia brevis Billings, Pal. Fossils, II, 1874, p. 84, pi. 6, fig. 2. Hnll

and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 251. 
Loc. Anticosti; ?Sodus, Wayue County, New York.
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Stricklandinia canadaensis Billings. Clinton (Sil.). 
Stricklandia canadensis Billings, Canadian Nat. and Geol., IV, 1859, p. 135. 
Stricklandinia canadensis Billings, Pal. Fossils, II, 1874, p. 81. Hall and Clarke,

Pal. New York, VIII, Pt. II, 1893, p. 251. 
Loc. Near Thorold, Ontario.

Stricklandinia castellana White. Niagara (Sil.).
Stricklandinia castellana White, Proc. Acad. Nat. Sci. Philadelphia, 1876, p. 30. 

Hall and Clarke, Pal. NQW York, VIII, Pt. II, 1893, p. 251, pi. 73, figs. 3-7. 
Loc. Castle Grove, Jones County, Iowa.

Stricklandinia chapmani Hall and Clarke. Niagara (Sil.). 
Stricklandinia chapmani Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi.

83, fig. 40. 
Loc. Hamilton, Ontario.

Stricklandinia davidsoni Billings. Auticosti (Sil.).
Stricklandinia davidsoni Billings, Geol. Mag., V, 1868, p. 59, pi. 4, figs. 1-ld;  

Pal. Fossils, II, 1874, p. 86, pi. 6, fig. 1. White, Proc. U. S. Nat. Mus., Ill, 
1880, p. 48. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 251, pi. 73, 
fig. 15.

Loc. Anticosti; eastern Canada; Ringgold, Catoosa County, Georgia.

Stricklandinia deformis Meek and Wortlien. Niagara (Sil.).
Stricklandinia deformis Meek and Worthen, Proc. Acad. Nat. Sci. Philadelphia, 

1870, p. 37; Geol. Survey Illinois, VI, 1875, p. 502, pi. 24, fig. 5. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 251, pi. 73, figs. 8-10.

LOG. Carrol] County, Illinois.
O&s. Probably the same as S. melissa.

Stricklandinia elongata Billings=Amphigenia elongata. 
Stricklandinia elongata curta Meek and Worthen=Amphigeni'a curta. 
Stricklandinia gaspiensis Billings. Gasp£ (Sil.).

Stricklandia gaspiensis Billings, Canadian Nat. and Geol., IV, 1859, p. 134. 
Stricklandinia gaspieusis Billings, Pal. Fossils, II, 1874, p. 83, fig. 49; Hall and"

Clarke, Pal. New York, VIII, Pt. II, 1893, p. 251, pi. 73, fig. 11. 
Loc. Bay of Chaleurs, Canada.

Stricklandinia lens (Sqwerby). Silurian.
Atrypa lens Sowerby, Murchison's Silurian System, 1839, pi. 21, fig. 3. 
Stricklandinia lens Billings, Catalogue Sil. Foss. Anticosti, 1866, p. 45. Foerste,

Proc. Boston Soc. Nat'. Hist., XXIV, 1890, p. 321, pi. 5, figs. 1-4. 
Loc. England; ̂ Anticosti; Collinsville, Alabama.

Stricklandinia lirata (Sowerby). Anticosti (Sil.).
Spirifer liratus Sowerby, Murchison's Silurian System, 1839, pi. 22. fig. 6. 
Stricklandinia lirata Daviclson, Mon. British Sil. Brach., Pal. Soc., 1867, p. 159,

pi. 20, figs. 1-13. Billings, Cat. Sil. Foss. Anticosti, 1866, p. 45. 
Lod Europe; Anticosti.

Stricklandinia (?) louisvillensis Nettelroth. . Niagara (Sil.).
Stricklandinia lonisvillensis Nettelroth, Kentucky Fossil Shells, Mem. Kentucky

Geol. Survey, 1889, p. 65, pi. 34, figs. 31-34. 
Loc. East of Louisville, Kentucky.

Stricklandinia melissa Billings. Anticosti (Sil.).
Stricklandinia melissa Billings, Pal. Fossils, II, 1874, p. 89, pi. 7, fig. 4. Hall

and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 251. 
Loc. Anticosti. 
OZ>s. Probably the same as S. deformis.
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Stricklandinia multilirata Wliitfield. Guelph (Sil.). 
Striclclandinia multilirata Whitfield, Ann. Rep. Geol. Survey Wisconsin, 1877, 

p. 81; Geol. Wisconsin, IV, 1882, p. 315, pi. 23, figs. 3-5. Hall and Clarke, 
Pal. New York, VIII, Pt. II, 1893, p. 251, pi. 73, figs. 1, 2. 

Loo. Shoboygan, Wisconsin.

Stricklandinia salteri Billings. Anticosti (Sil.).
Striclclandinia salteri Billings, Geol. Mag., V, 1868, p. 61, pi. 4, ligs. 2-2a; Pal. 

Fossils, II, 1874, p. 87, pi. 7, fig. 1. White, Proc. U. S. Nat. Mns., Ill, 1880, 
p. 48. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 251.

LOG. Anticosti; Ringgold, Catoosa County, Georgia.

Stricklandinia (?) subquadrata Herrick. Upper Carboniferous.
Stricklandinia ? subquadrata Herrick, Bull. Denison Univ., II, 1887, p. 49, pi. 1,

fig. 14,
LOG. Flint ridge, near Newark, Ohio. 
Obs. Probably a terebratuloid.

Stricklandinia triplesiana Foerste. Clinton (Sil.). 
Stricklandinia triplesiana Foerste, Bull. Denison Univ., I, 1885, p. 89. pi. 14,

figs. 13, 14. Proc. Boston Soc. Nat. Hist., XXIV, 1890, p. 323; Geol. Ohio,
VII, 1895, p. 594, pi. 26, figs. 13,14. 

LOG. Dayton, Ohio.

STRINGOCEPHALUS Defrance. Genotype S. burtini Defrance. 
Strygocephalus Defrance, Diet. Sci. Nat., LI, 1827, p. 102, pi. 75, fig. 1. 
Stringocephalus Sandberger, Leonhard nnd Bronn's Jahrb. fiir Min., 1842, p.

386. Dall, American Jour. Conch., VI, 1870, p. 112. Hall and Clarke, Pal.
New York, VIII, Pt. II, 1893, p. 282, figs. 203-207.

Stringocephalus burtoni Defrance. Middle Devonian.
Strygocephalus burtoni Defrance, Diet. Sci. Nat., LI, 1827, p. 102, pi. 75, fig. 1.
Stringocephalns burtoni Whiteaves, Trans. Royal Soc. Canada, VIII, 1891, p. 93;  

Cont. to Canadian Pal., I, 1891, p. 235, pi. 29, figs. 10-11; p. 290. Hall and 
Clarke, Pal. New York, VIII, Pt. II, 1893, p. 283, fig. 203.

LOG. Europe; Lakes Manitoba and Winnipegosis and the "Ramparts," Macken 
zie River, British America. Two loose specimens have been found near 
Devonian rocks in southern Minnesota.

STROPHALOSIA King. Genotype Orthis excavata Geinitz.
Strophalosia King, Ann. and Mag. Nat. Hist., XIV, 1844, p. 313; Ibidem, XVII, 

1846, p. 92; Mon. Permian Fossils, Pal. Soc., 1850, p. 93. Hall, Twentieth 
Rep. N. Y. State Cab. Nat. Hist., 1867, p. 245; Pal. New York, IV, 1867, p. 
146. Beecher, American Jour. Sci., 3d ser., XL, 1890, p. 240. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, p. 314; Eleventh Ann. Rep. N. Y. State 
Geologist, 1894, p. 295.

Strophalosia beecheri Eowley. Kinderhook (L. Garb.). 
Strophalosia beecheri Rowley, American Geologist, XII, 1893, p. 308, pi. 14,

figs. 18,19. 
LOG. Louisiana, Missouri.

Strophalosia cornelliana Derby. Upper Carboniferous.
Strophalosia cornelliana Derby, Bull. Cornell UniV., I, 1874, p. 45, pi. 3, figs. 

28,30,32,33,35-38; pi. 4, fig. 5; pi. 8, fig. 17; pi. 9, figs. 10, 11. Hall and 
Clarke, Pal. New Yprk, VIII, Pt. I, 1892, pi. 15B, figs. 36, 37.

LOG. Bomjardim, Brazil.

Strophalosia cymbula Hall and Clarke. Keokuk (L. Garb.).
Strophalosia cymbulaHall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17A,

figs. 3,4,8,9. 
LOG. Near Louisville and Lebanon, Kentucky.

Bull. 87  27
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Strophalosia (?) guadalupensis (Shumard). Upper Carboniferous. 
Aulosteges guadalupensis Shumard, Trans. St. Louis Acad. Sci., I, 1858, p. 292,

pi. 11, fig. 5; p. 390. 
Strophalosia ? guadalupensis Beecher, American Jour. Sci., 3d ser., XL, 1890,

p. 241. 
Loc. Guadalupe Mountains, New Mexico and Texas.

Strophalosia horrescens Geinitz (non Murchison, de Verneuil, and 
Keyserling)=Productus nebraskaensis.

Strophalosia hystricula Hall. Cheinung (Dev.). 
Productella hystricula Hall, Pal. New York, IV, 1867, p. 178, pi. 26, figs. 1-8; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, figs. 29, 30. 
Strophalosia hystricula Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 316,

pi. 15B, fig. 31; pi. 17, figs. 29, 30. 
Loc. Forestville, Conesvango, and East Randolph, New York.

Strophalosia keokuk Beecher. Keokuk (L. Garb.).
Strophalosia keokuk Beecher, American Jour. Sci., 3d ser., XL, 1890, p. 244, pi. 9, 

figs. 18-24. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 316, pi, 17A, 
figs. 5-7.

Loc. Keokuk, Iowa.

Strophalosia muricata (Hall). Chemung (Dev.). 
Chonetes nmricata Hall, Pal. New York, IV, 1867, p. 143, pi. 22, figs. 29-43. 
Chonetes (Productella?) muricata, Hall, Second Ann. Rep. N. Y. State Geol.,

1883, pi. 47, figs. 12, 16, 30, 3$, 42.
Strophalosia? muricata Beecher, American Jour. Sci., 3d ser., XL, 1890, p. 241. 
Strophalosia muricata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 316,

pi. 16, figs. 12, 16, 30, 38, 42. 
Loc. Ellington, New York, and Meadvillo, Pennsylvania.

Strophalosia nummulina A. Wincliell. Kinderhook (L. Garb.).
Strophalosia? nummularis A. Winchell, Proc. Acad. Nat. Sci. Philadelphia,

1863, p. 4.
Strophalosia? nummulina Beecher, American Jour. Sci., 3d ser., XL, 1890, p. 242. 
Strophalosianummularis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 316. 
Loc. Burlington, Iowa.

Strophalosia radicans (A. Wiuchell). Hamilton (Dev.).
Crania radicaus A. Winchell, Rep. Lower Peninsula Michigan, 1866, p. 92. 
Strophalosia radicans Beecher, American Jour. Sci., 3d ser., XL, 1890, pp. 240,

243, pi. 9, figs. 14-17. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,
p. 316, pi. 15B, figs. 27-30. 

Loc. Grand Traverse region, Michigan.

Strophalosia rockfordensis Hall and Clarke. Upper Devonian. 
Strophalosia rockfordensis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

pp. 316, 353, pi. 17A, figs. 1-3; Pt. II, 1895, pi. 84, figs. 20-22. 
Loc. Rockford, Iowa.

Strophalosia scintilla Beecher. Cliouteau (L. Garb.).
Strophalosia scintilla Beecher, American Jour. Sci., 3d ser., XL, 1890, p. 243, 

pi. 9, figs. 10-13. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 316, 
pi. 15B, figs. 32-34.

Loc. Pike County, Missouri.

Strophalosia spondyliformis ("White and St. John). Upper Carboniferous.
Aulosteges spondyliformis White,and St. John, Trans. Chicago Acad. Sci., I, 

1868, p. 118, fig. 2.
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Strophalosia spondyliformis (White and St. John) Continued.
Strophalosia spondyliformis Beecher, American Jour. Sci., 3d ser., XL, 1890,

p. 242. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 17A, figs.
25, 26. 

LOG. Appanoose and Pottawattamie counties, Iowa.

Strophalosia truncata (Hall). Hamilton, Portage, and Ithaca (Dev.). 
Strophomena pustulosa Hall (non Productus pustulosus Phillips), Geol. N. Y.;

Eep. Fourth Dist., 1843, p. 189, fig. 4.
Productus truucatus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 171. 
Productella truncata Hall, Pal. New York, IV, 1867, p. 160, pi. 23, figs. 12-24; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 48, figs. 10-15. Kindle, Bull.
American Pal., 6, 1896, p. 35. 

Productus (P.) truncatus Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 131,
pi. 14, tig. 2. 

Productella (Strophalosia?) truncata Whiteaves, Cont. Canadian Pal., I, 1889,
p. 112,1)1.16, figs. 1,2. 

Strophalosia truncata Beecher, American Jour. Sci., 3d ser., XL, 1890, p. 247*  
Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 316, pi. 15B,figs. 24-26;
pi. 17, figs. 10-15. 

LOG. New York; Thedford, Ontario; Eureka district, Nevada.

STROPHEODONTA Hall. Genotype Strophomena demissa Conrad.
Stropheodonta Hall, Pal. New York, II, 1852, p. 63. Hall and Clarke, Pal. New

York, VIII, Pt. I, 1892, p. 284. 
Strophodonta Hall, Geol. Survey Iowa, 1,1858, p. 491. Billings, Canadian Jour.

Sci. Arts, 11. ser., VI, 1861, p. 332; Proc. Portland Soc. Nat. Hist., 1863, p.
108. Hall, Pal. New York, IV, 1867, p. 78. Nettelroth, Kentucky Fossil
Shells, Mem. Kentucky Geol. Survey, 1889, p. 142. 

Brachyprion Shaler, Bull. Mus. Couip. Zool., 4, 1865, p. 63. 
Brachypriou and Douvilina Hall and Clarke, Pal. New York, VIII, Pt. I, 1892,

pp. 220, 286, 288, 289, 292; Eleventh Ann. Rep. N. Y. State Geologist, 1894,
pp. 280, 281.

Stropheodonta acanthoptera (Whiteaves). Upper Silurian.
Strophomena acanthoptera Whiteaves, Canadian Rec. Sci., 1891, p. 294, pi. 3,

figs. 1, 2. 
Loc. District of Saskatchewan and Lake Wiunipegosis, Canada.

Stropheodonta alveata Hall. Upper Helderberg (Dev.).
Strophodonta alveata Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p.

36; Pal. New York, IV, 1867, p. 81, pi. 11, figs. 1-3. 
LOG. Albany County, New York.

Stropheodonta arcuata Hall. Chemung (Dev.).
Strophodonta arcuata Hall, Geol. Survey Iowa, I, 1858, p. 492, pi. 3, figs, la-lc, 

2a-2f. Calvin, Bull. U. S. Geol. Survey, IV, 1878, p. 728. Whiteaves, Cont. 
Canadian Pal., I, 1892, p. 285. 

"Strophodonta arcuata? Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 121.
Stropheodonta arcuata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 289, 

pi. 15B, figs. 1-3.
LOG. Rockford, Iowa; Naples, New York; Eureka district, Nevada; Lake Win- 

11 ipegosis, Canada.

Stropheodonta heckei Hall. . Lower Helderberg (Dev.).
Strophodonta beckii Hall, Pal. New York, III, 1859, p. 191, pi. 22, figs. la-It.  

Meek, American Jour. Sci., 2d ser., XL, 1865, p. 33. Hall, Second Ann. Rep. 
N. Y. State Geol., 1883, pi. 44, figs. 23, 24.

Strophomena (Strophodonta) beckii Hall, Tenth Rep. N. Y. State Cab. Nat. 
Hist., 1857, p. 52, figs. 1-4.
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Stropheodonta beckei Hall Continued.
Stropheodonta (Leptostrophia) becki Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, p. 288, pi. 13, figs. 23, 24. 
LOG. Albany and Schoharie counties, New York; Kennedy Channel, Arctic region.

Stropheodonta blain.vi.llei (Billings). Lower Devonian.
Strophomena blainvillei Billings, Pal. Fossils, II, 1874, p. 28, pi. 2, fig. 1; pi. 3,

% 1. . 
Stropheodonta (Leptoatrophia) blainvillii Hall and Clarke, Pal. New York, VIII,

Pt. I, 1892, p. 288. 
Loc. Gaspe", Canada. 
Ob's. Compare with S. perplana.

Stropheodonta callawayensis Swallow. Hamilton (Dev.). 
Strophodonta callawayensis, quadrata, and aequicostata Swallow, Trans. St.

Louis Acad. Sci., 1,1860, p. 638. 
Loc. Callaway County, Missouri. 
O&s. See S. navalis.

Stropheodonta callosa Hall. Upper Helderberg (Dev.).
Strophodonta callosa Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, 

p. 36; Pal. New York, IV, 1867, p. 82, pi. 11, figs. 4-10; pi. 12, figs. 8, 9.
Chonetes (Strophodonta?) callosa Hall, Second Ann. Eep. N. Y. State Geol., 

1883, pi. 47, fig. 37.
Stropheodonta callosa Hall and Clarke, VIII, Pt. 1,1892, pi. 16, fig. 37.
Loc. Albany County, New York.

Stropheodonta calvini Miller. Chemung (Dev.).
Strophodonta quadrata Calvin (non Swallow, 1860), Bull. U. S. Geol. Geogr.

Survey Terr., IV, 1878, p. 728. 
Strophodonta calvini Miller, Cat. American Pal. Foss., 2d eel., January, 1883,

p. 298. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 122, pi. 13, fig. 6. 
Strophodonta exilis Calvin, American Jour. Sci., 3d ser., XXV, June, 1883, p. 443. 
Loc. Rockford and Independence, Iowa; Eureka district, Nevada.

Stropheodonta canace Hall and Whitfield. . Chemung (Dev.).
Strophodonta canace Hall and Whitfield, Twenty-third Rep. N. Y. State Cab. 

Nat. Hist., 1873, p. 236, pi. 11, figs. 8-11; abstract of same in 1872; King's
U. S. Geol. Expl. 40th Par!., IV, 1877, p, 246, pi. 3, figs. 1-3.

Loc. Rockford, Iowa; White Pine district, Nevada; Naples,"New York.

Stropheodonta cincta A. Winchell. Hamilton (Dev.).
Strophodonta cincta A. Winchell, Rep. Lower Peninsula Michigan, 1866, p. 93. 
Loc. Grand Traverse region, Michigan. 
Obs. Insufficiently defined to be recognized.

Stropheodonta concava Hall. Oorniferous and Hamilton (Dev.).
Strophomena (Strophodonta) concava Hall, Tenth Rep. N. Y. State Cab. Nat.

Hist., 1857, pp. 115,140, fig. 1. 
Strophodonta concava Hall, Pal. New York, IV, 1867, p. 96, pi. 16, figs, la-ln; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 45, figs. 16-22. 
Stropheodonta concava Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 14,

figs. 16-23. 
Loc. New York, from Cayuga Lake westward to Lake Erie.

Stropheodonta corrugata (Conrad). Clinton (Sil.).
Strophomena corrugata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 

256, pi. 14, fig. 8. Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 73, fig. 2 on p. 
72; Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 82, Foerste, Proc. Bos 
ton Soc. Nat. Hist,, XXIV, 1890, p. 303, pi. 6, fig. 25.
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Stropheodonta cormgata (Conrad) Continued.
Leptoena corrugata Hall, Pal. New York, II, 1852, p. 59, pi. 21, figs. 2a-2c. 
Strophoclouta corrugata Hall, Second Ann. Eep. N. Y. State Geol.,1883, pi. 46,

fig. 1. 
Stropheodonta corrugata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi.

15, fig. 1; Pt. II, 1895, pi. 84, fig. 14. 
LOG. Rochester, Wolcott, etc.. New York; Cumberland Gap, Tennessee.

Stropheodonta (?) corrugata pleuristriata (Foerste.) Clinton (Sil.).
Lepttena corrugata (partim) Hall, Pal, New York, II, 1852, p. 59, pi. 21, figs. 2d, 2e. 
Strophoinena corrugata var. pleuristriata Foerste, Proc. Boston Soc. Nat. Hist.,

XXIV, 1890, p. 303, pi. 6, figs. 26,27. 
LOG. Cumberland Gap, Tennessee.

Stropheodonta (?) costata Owen. Hamilton (Dev.). 
Strophodonta (?) costata Owen, Geol. Survey Wisconsin, Iowa, and Minnesota,

1852, p. 585, pi. 3A, fig. 5; pi. 3, tigs. 11, lla. 
Loo. Davenport, Iowa.

Stropheodonta crebristriata Hall. Upper E[elderberg (Dev.).
Strophomeua crebristriata Conrad, Jour. Acacl. Nat. Sci. Philadelphia, VIII,

1842, p. 254, pi. 14, fig. 3. 
Strophodonta crebristriata Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist.,

1863, p. 37; Pal. New York, IV, 1867, p. 86, pi. 11, figs. 12,13,18-21. 
LOG. Albany and Schoharie counties, New York.

Stropheodonta demissa (Conrad). Middle and Upper Devonian.
Strophomena demissa Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 

258, pi. 14, fig. 14. Rogers, Geol. Pennsylvania, II, 1858, p. 827, fig. 666.  
Billings, Canadian Jour. Sci. Arts, 2d SOT., VI, 1861, p. 341, figs. 116-118;  
Geol. Canada, 1863, p. 367, figs. 377a-d.

Strophodouta dimosa(?) Owen, Geol. Survey Wisconsin, Iowa, and .Minnesota, 
1852, tab. 3A, fig. 14. [See specimens in U. S. Nat. Mus., Cat. Invert. Foss., 
17917.]

Strophomena (Strophodonta) demissa Hall, Tenth Rep N. Y. State Cab. Nat. 
Hist., 1857, p. 137, fig. 1. Meek, Trans. Chicago Acad. Sci., I, 1868, p. 87, 
figs. 6a-c.

Strophoinena (Strophodonta) subdemissa Hall, Tenth Rep. N. Y. State Cab. Nat. 
Hist..l857,p. 145. Meek (non Hall),Trans. Chicago Acad. Sci., 1,1868,p. 88, 
pi. 13, fig. 7.

Strophodonta demissaHall^ Geol. Survey Io\va, I, Pt. II, 1858, p. 495, pi. 3, fig. 5;  
Pal. New York, IV, 1867, p. 81, pi. 11, figs. 14-17; pi. 12, figs. 1-5. Nicholson, 
Pal. Prov. Ontario, 1873, p. 65. White, Second Ann. Rep. Indiana Bureau of 
Statistics and Geol., 1880, p. 500, pi. 4, figs. 6, 7; Tenth Rep. Indiana State 
Geol., 1881, p. 132, pi. 4, figs. 6, 7. Whitfield., Geol. Wisconsin, IV, 1882, p. 
327, pi. 25, fig. 18. Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 45, 
figs. 7-12. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 118, pi. 2, fig. 9.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
143, pi. 18, figs. 10-16; pi. 33, fig. 22. Whiteaves, Cont. Canadian Pal., I, 
1891, p. 219. Keyes, Geol. Survey Missouri, V, 1895, p. 70, pi. 39, fig. 7.

Stropheodonta demissa Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 14, 
figs. 7-12.

LOG. New York; Pennsylvania; Ohio; Indiana; Kentucky; Illinois; Iowa; Wis 
consin; Ontario; Mackenzie and Athabasca rivers, Canada; Eureka district, 
Nevada.

Stropheodonta demissa imitata Winchell. Hamilton (Dev.). 
Strophodonta imitata A. Winchell, Rep. Lower Peninsula Michigan, 1866, p. 93. 
Loc. Grand Traverse region, Michigan.
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Stropheodonta erratica A. Winchell. Hamilton (Dev.).
Strophodonta erratica and varieties solidicosta and fissicosta A. Winchell, Rep.

Lower Peninsula Michigan, 1866, p. 93. 
LOG. Grand Traverse region, Michigan. 
01)8. This species may prove to be only a local variation of S. costata Owen.

Stropheodonta feildeni Etheridge. 1 Lower Devonian.
Strophodouta feildeni Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878,

p. 598, pi. 25, fig. 4. 
LOG. Cape Hilgard, lat. 79° 41'. 
Obs. Since this species is very closely related to S. magnifica of the Oriskany

sandstone the horizon is probably Lower Devonian.

Stropheodonta galatea (Billings). Lower Devonian.
Strophomena galatea Billings, Pal. Fossils, II, 1874, p. 20, fig. 9. 
LOG. Indian Cove, Gasp6, Canada.

Stropheodonta (?) geniculata (Staler). Anticosti (Sil.).
Brachyprion geniculatum Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 63. 
LOG. Near Southwest Point, Anticosti.

Stropheodonta (?) gilpeni (Dawson). Upper Arisaig (Sil.). 
Strophomena gilpeni Dawson, Canadian Nat. Geol., n. ser., IX, 1880, p. 341. 
LOG. Nova Scotia, Canada.

Stropheodonta hemispherica Hall. Upper H elderberg (Dev.) 
Strophomena (Strophodonta) hemispherica Hall, Tenth Rep. N. Y. State Cab.

Nat. Hist., 1857, p. 113.
Strophodonta hemispherica Hall, Pal. New York, IV, 1867, p. 90, pi. 13, figs. 12, 

13; Second Ann. Rep. N. Y. State Geol., 1883, pi. 45, fig. 23. Nettelroth, Ken 
tucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 144, pi. 18, figs. 4-6. 

LOG. New York; Ohio; Indiana; -Kentucky; Ontario.

Stropheodonta inaequiradiata Hall. Upper Helderberg (Dev.).
Strophomena (Strophodonta) imequiradiata Hall, Tenth Rep. N. Y. State Cab. 

Nat. Hist., 1857, p. 113, figs. 1-3.
Strophonieua imeqiiistriata Billings, Canadian Jour. Sci. Arts, VI, 1861, p. 338, 

fig. 113; Geol. Canada,1863, p. 367, fig. 375; Pal. Fossils, 11,1874, p. 24, fig.13; 
pi. 2, fig. 4; p. 240.

Strophodonta inajquiradiata Hall, Pal. New York, IV, 1867, p. 87, pi. 11, figs. 24-31; 
pi. 12, fig. 12; pi. 13, figs. 6-lr; Second Ann. Rep. N. Y. State Geol., 1883, pi. 45, 
figs. 13,14. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 120, pi. 11, fig. 11.

Stropheodonta iuasquiradiata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, 
pi. 14, figs. 13,14.

LOG. Albany and Schoharie counties, New York; Columbus, Ohio; Eureka dis 
trict, Nevada; Gaspe" Bay, Canada.

Stropheodonta insequistriata (Conrad). Corriiferous to Hamilton (Dev.).
Strophomena inrequistriata Conrad, Jour. Acad. Nat. Sci. Philadelphia,VIII, 1842, 

p. 254, pi. 14, fig. 2. Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 200, fig. 4.  
Billings, Canadian Jour. Sci. Arts, VI, 1861, p. 338, figs. 113,114; Geol. Can 
ada, 1863, p. 367, fig. 375.

Strophomena (Strophodonta) insequistriata Hall, Tenth Rep. N. Y. State Cab. 
Nat. Hist., 1857, p. 142.

Strophodonta inrequistriata Hall, Pal. New York, IV, 1867, p. 93, pi. 12, figs. 6-8; 
p. 106, pi. 18, fig. 2; Second Ann. Rep. N. Y. State Geol., 1883, pi. 45, figs. 1-6.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
145, pi. 17, figs. 10, 11.
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Stropheodonta inaequistriata (Conrad) Continued.
Stropheodonta (Douvillina) huequistriata Hall and Clarice, Pal. New York, VIII, 

Pt. I, 1892, p. 289, pi. 14, figs. 1-6; pi. 15B, fig. 9.
LOG. Caledonia, Moscow, Darien, etc., New York; Ontario, Canada; Milwau 

kee, Wisconsin; Falls of Ohio.

Stropheodonta indenta (Conrad,). Lower Helderberg (Dev.). 
LeptiEiia iudeuta Conrad, Second Ann. Rep. N. Y. Geol. Survey, 1838, pp. 112,117. 
Strophomena indenta Billings, Proc. Portland Soc. Nat. Hist., 1863, p. 109, pi. 3,

fig. 3.
Stropliodouta indeuta Miller, American Pal. Fossils, 1877, p. 135. 
LOG. " Helderberg Mountains," New York; Square Lake, Maine; Gaspc", Canada.

Stropheodonta interstrialis (Phillips). Middle Devonian. 
Orthis interstrialis Phillips, Pal. Foss. Coruw. and W. Somerset, 1841, p. 61, pi.

25, fig. 103. 
Strophodouta interstrialis Whiteaves, Cont. Canadian Pal., I, 1892, p. 286, pi.

37, fig. 6. 
LOG. Europe 5 Lake Wiimipegoais, Canada.

Stropheodonta interstrialis (Vanuxem). Ithaca (Dev.). 
Strophomena iuterstrialis Vanuxem (uon Phillips), Geol. N. Y.; Rep. Third Dist.

1842, p. 174, fig. 1.
Strophodonta mucrouata Hall, Pal. New York, IV, 1867, p. Ill, pi. 15, figs. 13,14. 
LOG. Ithaca, Elmira, Bath, etc., New York. 
Obs. My attention was directed to the above synonymy by Professor Williams

and as well that of S. niucronata Conrad (non Hall).

Stropheodonta iowaensis Owen. ? Upper Devonian. 
Strophodonta ioweusis Owen, Geol. Survey Wisconsin, Iowa, and Minnesota,

1852, p. 585. 
LOG. Pine Creek, near Rockford, Iowa.

Stropheodonta Irene (Billings). , Upper Helderberg (Dev.).
Strophomena irene Billings, Pal. Fossils, II, 1874, p. 27, pi. 2, fig. 5. 
Stropheodonta (Leptostrophia) irene Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, p. 288. 
LOG. Grand Greve, Gasp6 Bay, Canada.

Stropheodonta junia Hall. Hamilton (Dev.). 
Strophomena (Strophodonta) textilis Hall (non 1852), Tenth Rep. N. Y. State

Cab. Nat. Hist., 1857, p. 141, figs. 1-3.
Strophodouta textilis Hall, Pal. New York, IV, 1867, p. 108, pi. 18, figs. 3,4. 
Strophodouta juuia Hall, Ibidem, 1867, corrigenda; Second Ann. Rep. N. Y.

State Geologist, 1883, pi. 46, fig. 16. 
Stropheodonta (Leptostrophia) junia Hall and Clarke, Pal. New York, VIII, Pt.

I, 1892, p. 288, pi. 15, fig. 16. 
LOG. York, Moscow, Darien, etc., New York.

Stropheodonta kemperi Swallow. Hamilton (Dev.).
Strophodonta kemperi Swallow, Trans. St. Louis Acad. Sci., 1,1860, p. 636. 
LOG. Callaway County, Missouri.

Stropheodonta(?) leda (Billings). Auticosti (Sil.). 
Strophomena leda Billings, Canadian Nat. and Geol., V, 1860, p. 55, figs. 2, 3;  

Pal. Fossils, I, 1862, p. 120, figs. 98, 99; Geol. Canada, 1863, p. 311, fig. 316. 
Brachypriou leda Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 63. 
Stropheodonta leda Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 288. 
Rafinesquina leda Whiteaves, Pal. Foss. Ill, Pt. Ill, 1897, p. 172. 
LOG. East Point, Anticosti, Lake Winnepeg, Manitoba.
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Stropheodonta lincklseni Hall. Oriskariy (Dev.). 
Strophodonta lincklseni Hull, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p.

55; Pal. New York, III, 1859, p. 415, pi. 93, figs. 2, 3. 
Loc. Albany and Schobarie counties, New York.

Stropheodonta macra (Winchell and Marcy). Niagara (Sil.).
Stropkomeiia inacra W. and M., Mem. Boston, Soc. Nat. Hist., I, 1865, p. 91. 

Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist.°, 1867, p. 392. 
Loc. Probably near Chicago, Illinois.

Stropheodonta macrostriata (Walcott). Lower Devonian.
Chonetes macrostriata Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 126, pi.

2, fig. 13; pi. 13, fig. 14. 
LOG. Eureka district, Nevada. 
Obs. The typo material proves it to be a Stropheodonta.

Stropheddonta magnifica Hall. Oriskany (Dev.). 
Strophodonta magnifica Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p.

54; Pal. New York, III, 1859, pp. 414, 482, pi. 93, fig. 4; pi. 94, fig. 2; pi.
95, fig. 8; pl.'95A, figs. 15-19; Second Ann. Rep. N. Y. State Geol., 1883, pi.
44, figs. 27, 28. 

Strophomena magnifica Billings, Canadian Jour. Sci. Arts, VI, 1861, p. 348; 
Geol. Canada, 1863, p. 961, fig. 468. 

Stropheodonta (Leptostrophia) magnifica Hall and Clarke, Pal. New York, VIII,
Pt. 1,1892, p. 288, pi. 13, figs. 27, 28. 

Loc. Albany and Schoharie counties, New York; Cumberland, Maryland; county
of Haldimahd, Ontario, Canada.

Stropheodonta magniventer Hall. Oriskany (Dev.). 
Strophodouta magniventra Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857,

p. 54; Pal. New York, III, 1859, p. 411, pi. 92, figs. 2, 3] pi. 95, fig. 9; 
Second Ann. Rep. N. Y. State Geol., 1883, pi. 44, figs. 25, 26. 

Strophomena magniventra Billings, Canadian Jour. Sci. Arts, VI, 1861, p. 349; 
Geol. Canada, 1863, p. 961, fig. 469; Pal. Fossils, II, 1874, p. 22, figs. 10-12,
and pi. 2, fig. 2. 

Stropheodonta (Leptostrophia) magniventra Hall and Clarke, Pal. New York,
VIII, Pt. I, 1892, p. 288, pi. 13, figs. 25, 26. 

Loo. Albany and Schoharie counties, New York; Cayuga, Ontario, and Gasp6

Bay, Canada.
Stropheodonta mucronata (Conrad). Portage and Cbenmug (Dev.). 

Strophomena mucronata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842,
p. 257, pi. 14, fig. 10.

' Strophomena interstrialis Hall, Geol. N. Y.; Rep. Fourth Disfc., 1843, p. 266, fig. 5. 
Strophodonta cayuta Hall, Pal. New York, IV, 1867, p. 110, pi. 19, figs. 1-5; 

Second Ann. Rep. N. Y. State Geol., 1883, pi. 46, figs. 18, 19. 
Stropheodonta (Douvillina) cayuta Hall and Clarke, Pal. New York, VIII, Pt. I,

1892, p. 289, pi. 15,.figs. 18, 19; pi. 15B, figs. 7, 8; Pt. II, 1895, pi. 84, fig. 13. 
Loc. Steuben County, New York. 
Obs. See S. interstrialis.

Stropheodonta navalis Swallow. Hamilton (Dev.).
Strophodonta navalis, cy rub i form is, subcymbiformis, and altidorsata Swallow, 

Trans. St. Louis Acad. Sci., I, 1860, pp. 635, 636, 637.
Strophodonta cymbiformis Keyes, Geol. Survey Missouri, V, 1895, p. 74.
Loc. Callaway County, Missouri.
Obs. The ten species of Stropheodonta described in this transaction by Swallow 

are sill from one locality and appear to be nothing more than peculiar vari 
ations of S. deiuissa Conrad. No other locality is known where a species
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Stropheodonta navalis Swallow Continued.
of Brachiopoda has taken on as many variations as has S. demissa in the 
vicinity of Fulton, Missouri. Mr. D. K. Greger has furnished the writer over 
one hundred examples of this species and no two are exactly alike. Swal 
low's ten species are here reduced to three and one variety: S. navalis and 
var. booneusis, S. kemperi, and S. callawayeusis.

Keyes (Geol. Survey Missouri, V, 1895) regards S. navalis, callawayensis, 
quadrata, and sequicostata as synonyms for S. demissa, while S. cymbi- 
formis, subcymbiformis, kemperi, inflexa, and boonensis are regarded by him 
as but one species, S. cymbiformis. S. altidorsata is regarded as "insuffi 
ciently described."

Stropheodonta navalis boonensis Swallow. Hamilton (Dev.). 
Strophodonta booensis and inflexa Swallow Trans. St. Louis Acad. Sci., I, 1860,

pp. 637, 638. 
Loc. Callaway County, Missouri.

Stropheodonta nearpassi Barrett. Coralline limestone (Sil.). 
Lepttena  Hall, Pal. New York, II, 1852, pi. 74, fig. 3.
Strophodonta nearpassi Barrett, American Jour. Sci., 3d ser., XV, 1878, p. 372. 
Loc. Near Port Jervis, New York.

Stropheodonta parva Owen. Hamilton (Dev.).
Strophodonta parva Owen, Geol. Survey Wisconsin, Iowa, and Minnesota, 1852,

p. 584, pi. 3A, fig. 9. 
Loc. New Buffalo, Iowa. 
Ols. This may prove to be young S. demiesa.

Stropheodonta parva Hall. Upper Helclerbeig (Dev.).
Strophodonta parva Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p.

37; Pal. New York, IV, 1867, p. 85, pi. 11, figs. 5, 11. 
Loc. Albany and Schoharie counties, New York.

Stropheodonta patersoni Hall. Oriskany to Corniferous (Dev.). 
Strophoniena (Strophodonta) patersoni Hall, Tenth Rep. N. Y. State Cab. Nat.

Hist., 1857, p. 114, figs. 1-5. 
Strophoniena ? patersoni Billings, Canadian Jour. Sci. Arts, 2d ser., VI, 1861,

p. 340, fig. 115. 
Strophoniena patersoni Billings, Geol. Canada, 1863, p. 367, fig. 374. Nicholsou,

Pal. Prov. Ontario, 1873, p. 67. 
Strophodonta patersoni Hall, Pal. New York, IV, 1867, p. 89, pi. 12, figs. 9-11;

pi. 13, figs. 1-5; Second Ann. Rep. N. Y. State Geol., 1883, pi. 45, fig. 15. 
Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 119. 

Stropheodonta patersoui Hall and Clarke, Pal. New York,VIII, Pt. I, 1892, pi. 14.
fig. 15. 

Loc. Schoharie, Stafford, Williamsville, etc., New York; Columbus, Ohio; Bake-
oven, Illinois; Eureka district, Nevada; county of Haldiniand, Ontario,
Canada.

Stropheodonta perplana (Conrad). Upper Heklerberg-Chemimg (Dev.).
Strophoniena perplaua Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, p. 

257, pi. 14, fig. 11. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 827, fig. 665.  
Billings, Canadian Jour. Sci. Arts, 2d ser., VI, 1861, p. 343; Proc. Portland 
Soc. Nat. Hist., 1863, p. 109. Nicholson, Pal. Prov. Ontario, 1873, p. 64.

Strophoniena delthyris Conrad, Jour. Acad. Nat. Sci..Philadelphia, VIII, 1842 
p. 258, pi. 14, fig. 19.

Strophoniena pluristriata Conrad, Ibidem, 1842, p. 259.
Strophoniena crenistria Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 171, fig. 4.
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Stropheodonta perplana (Conrad) Continued.
Strophomena (Strophodonta) crenistria Hall, Tenth Eep. N. Y. State Cab. Nat. 

Hist., 1857, p. 111.
Strophomena (Strophodouta) fragilis Hall, Ibidem, 1857, p. 143.
Strophodonta fragilis Hall, Geol. loAva, I, Pt. II, 1858, p. 496, pi. 3, fig. 6. '
Strophodonta perplaua Hall, Pal. New York, IV, 1867, pp. 92, 98, pi. 11, iig. 22; 

pi. 12, figs. 13-15; pi. 17, fig. 1. Kathbun, Proc. Boston Soc. Nat. Hist., XX, 
1879, p. 25. Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 46, figs. 
2-15. Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 120, pi. 13, fig. 11.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 
147, pi. 18, fig. 17. Beecher, American Jour. Sci., 3d ser., XLI, 1891, p. 357, 
pi. 17, fig. 17. Whiteaves, Gout. Canadian Pal., I, 1891, p. 220.

Stropheodonta (Leptostrophia) perplana Hall and Clarke, Pal. New York, VIII, 
Pt. I, 1892, p. 288, pi. 15, figs. 2-13.

LOG. New York; Pennsylvania; Maryland; Ohio; Indiana; Kentucky; Illinois; 
Iowa; Wisconsin; Eureka district, Nevada; Square Lake, Maine; Ontario 
and Peace River, Canada; Rio Maecuru and Rio Curua, Province of Para, 
Brazil.

Stropheodonta perplana nervosa Hall. Portage and Chemung (Dev.). 
Strophomena nervosa Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 266, fig. 1. 
Strophodonta perplana var. nervosa Hall, Pal. New York, IV, 1867, p. 113, pi.

19, figs. 13-16; Second Ann. Rep. N. Y. State Geol., 1883, pi. 46, fig. 17. 
Stropheodonta perplana var. .uervosa Hall and Clarke, Pal. New York, VIII, Pt.

I, 1892, figs. 14,15,17. 
LOG. Ithaca, Bath, Campbelltown, etc., New York.

Stropheodonta perplana tulliensis Williams. Tully (Dev.). 
Strophodonta pevplana var. tullieusis Williams, Bull. Geol. Soc. America, 1,1890,

p. 493, pi. 12, figs. 1-4. 
LOG. Cuyler, New York.

Stropheodonta plannlata Hall. Lower Helderberg (Dev.). 
Strophodouta planulata Hall, Pal. New York, III, 1859, p. 184, pi. 16, figs. 9-12. 
LOG. Schoharie, Dryhill, and Litchfield, New York.

Stropheodonta plicata Hall. Hamilton (Dev.). 
Strophodonta plicata Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p.

90; Pal. New York, IV, 1867, p. 114. Nettelroth, Kentucky Fossil Shells,
Mem. Kentucky Geol. Survey, 1889, p. 149. 

LOG. Iowa City and Independence, Iowa; Thedford, Ontario; Falls of Ohio.

Stropheodonta prisca Hall. Clinton (Sil.). 
Stropheodonta prisca Hall, Pal. New York, II, 1852, p. 63, pi. 21, tig. 9. 
LOG. Kirkland, Oneida County, New York.

Stropheodonta profunda Hall. Clinton and Niagara (Sil.).
Lepttena profunda Hall, Pal. New York, II, 1852, p. 61, pi. 21, figs. 4, 5.
Strophomeua profunda Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, 

p. 82.
Strophomena niagarensis Winchell and Marcy, Mem. Boston Soc. Nat. Hist., I, 

1865, p. 92, pi. 2, fig. 9.
Strophodonta profunda Hall, Twentieth Rep. N. Y. State Cab. Nat. Hist., 1867, 

pp. 369, 392, pi. 13, figs. 3, 4; Twenty-eighth Rep. N. Y. State Mus. Nat. 
Hist., 3879, p. 151, pi. 23, figs. 9, 10; Eleventh Rep. Indiana State Geol., 
1882, p. 289, pi. 23, figs. 9, 10; pi. 27, fig. 18; Second Ann. Rep. N. Y. State 
Geol., 1883, pi. 44, figs. 1-5 (?figs. 19, 20). Nettelroth, Kentucky Fossil 
Shells, Mem. Kentucky Geol. Survey, 1889, p. 148, pi. 29, fig. 26; pi. 17, figs. 
20,21.
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Stropheodonta profunda Hall Continued.
Stropbeodonta (Bracbyprion) profunda Hall and Clarice,'Pal. New York, VIII, 

Pt. I, 1892, pi. 13, figs. 1-5 (? 19, 20); pi. 20, figs. 29-31; Pt. II, 1895, pi. 84, 
fig. 12.

Loo. Lockport, New York; Waldron, Indiana; Bridgeport, Illinois; Racine, 
Wisconsin; Louisville, Kentucky.

Stropheodonta textilis Hall. Coralline (Sil.). 
Stropbeodonta textilis Hall, Pal. New York, II, 1852, p. 327, pi. 74, fig. 6. 
Stropbeodonta (Leptostrophia) textilis Hall and Clarke, Pal. New York, VIII,

Pt. I, 1892, p. 288. 
Loc. Schoharie, New York.

Stropheodonta tullia (Billings). Upper Heklerberg (Dev.).
Strophomena tullia Billings, Pal. Fossils, II, 1874, p. 29, pi. 2, fig. G. 
Stropbeodonta (Leptostrophia) tnllia Hall and Clarke, Pal. New York, VIII, Pt.

I, 1892, p. 288. 
Loc. Mount Joli and Split Rock, Perce", Canada.

Stropheodonta variabilis Calvin.   Charming (Dev.).
Strophodonta variabilis Calvin, Bull. U. S. Geol. Geogr. Survey Terr., IV, 1878,

p. 727. 
Stropheodonta variabilis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p.

289, pi. 15B, figs. 4-6. 
Loc. Independence, Iowa; Naples, New York.

Stropheodonta varistriata (Conrad). Lower Heklerberg (.Dev.). 
Strophomena varistriata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842,

p. 255, pi. 14, fig. 6. Billings, Pal. Fossils, II, 1874, p. 26, pi 2, fig. 3. 
Strophomena rectilateris Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1812,

p. 255, pi. 14, fig. 7.
Stropbomeua itnpressa Conrad, Ibidem, 1842, p. 255. 
Strophodonta varistriata Hall, Pal. New York, III, 1859, p. 180, pi. 8, figs. 1-16;

pi. 16, figs. 1-8; Second Ann. Rep. N. Y. State Geol., 1883, pi. 44, figs. 6-16
(f figs. 21, 22). 

Stropheodonta (Bracbyprion) varistriata Hall and Clarke, Pal. New York, VIIT,
Pt. I, 1892, pi. 13, figs. 6-16, 21, 22. . 

Loc. Albany and Schobarie counties, New York; Dalhousie, New BrunsAviok,
and Gaspe", Canada.

Stropheodonta varistriata arata Hall. Lower Heklerberg (Dev.).
Strophodonta varistriata var. arata Hall, Pal. New York, III, 1859, p. 183, pi. 18, 

tig. 1; Second Ann. Rep. N. Y. State Geol., 1883, pi. 44, figs. 17,18.
Stropheodonta Varistriata var. arata Hall and Clarke, Pal. New York. VIII, Pt. 

I, 1892, pi. 13, figs. 17,18.
Loc. Hudson and Albany counties, New York; Arisaig, Nova Scotia (Ami).

Stropheodonta vascularia Hall. Oriskany (Dev.). 
Strophodonta vascularia Hall, Pal. New York, III, 1859, p. 412, pi. 92, fig. 4;

pi. 95, fig. 10 (f pi. 93, fig. 2). 
Loc. Albany County, New York.

Stropheodonta (?) ventricosa (Shaler). Anticosti (Sil.). 
Brachyprion ventricosa Sbaler, Bull. Mns. Comp. Zool., 4, 1865, p. 63. 
Loc. Southwest Point, Anticosti.

Strophodonta sequicostata Swallow=S. callawayensis. 
Strophodonta altidorsata Swallow=S. navalis. 
Strophodonta ampla Hall=Strophonella arnpla.
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Strophodonta boonensis Swallow=S. navalis boonensis. 
Strophodonta cselata Hall=Strophonella caelata. 
Strophodonta cavumbona Hall=Strophonella cavumbona. 
Strophodonta cayuta Hall=Stopheodonta mucronata. 
Strophodonta cymbiformis Swallow=S. navalis. 
Strophodonta exilis Calvin=Stropheodonta calvini. 
Strophodonta fragilis Hall=S. perplana. 
Strophodonta geniculata Hall=Strophonella gehiculata. 
Strophodonta headleyaua Hall=Strophonella headleyana. 
Strophodouta hybrida Hall and Whitfield=Strophonella reversa. 
Strophodouta imitata A. Winchell=S. demissa imitata. 
Strophodonta inflexa Swallow=S. navalis boonensis. 
Strophodonta intermedia Hall=Hipparionyx proximus. 
Strophodonta leavenworthana Hall=Strophonella leaven worthan a. 
Strophodonta mucronata Hall=S. interstrialis. 
Strophodonta nacrea Hall=Pholidostrophia iowaensis. 
Strophodonta punctulifera Hall=Strophouella punctulifera. 
Strophodonta quadrata Swallow=S. callawayensis. 
Strophodonta quadrata Calvin (non Swallow)=S. calvini. 
Strophodonta reversa Hall=Strophonella reversa. 
Strophodonta striata Hall=Strophonella striata. 
Strophodonta subcymbitbrmis Swallow=S. navalis. 
Strophodonta subdemissa Hall=S. demissa. 
Strophodonta textilis Hall, 1857 (not 1852) = S. junia. 
STROPHOMENA (Eafinesque) Blainville. Genotype S. rugosa Blainv.

Stropliomeiia Blainville, Manuel de Malacologie et Couchyliologie, 1,1825, p. 513, 
pi. 53, fig. 2. Defrance, Dictionnaire des Sciences Naturelles, LI, 1827, p. 151 
and atlas. King, Mon. Permian Fossils, Pal. Soc., 1850, p. 103. Meek (par- 
tim), Pal. Ohio, I. 1873, p. 73. (Elilert, Fischer's Mannel de Coucliyliologie, 
1887, p. 1281. Hall and Clarke,Tal. New York, VIII, Pt. I, 1892, p. 245.  
Winchell and Schucliert, Minnesota Geol. Survey, III, 1893, p. 384. Hall
and Clarice, Eleventh Auu. Eep. N. Y. State Geologist, 1894, p. 283.

Strophomenes Rafinesque, Desc. Remarkable Objects in the Cabinet of Professor 
Rafinesque, 1831, p. 4.

Hemipronites Meek and Hayden, Pal. Upper Missouri, Smithsonian Cont. to 
Knowl. XIV, 172, 1864, p. 24. Miller, Cincinnati Quart. Jour. Sci., II, 1875, 
p. 41.

Obs. This genus is characteristic of the Ordovician, and probably does not 
extend into the Silurian, where Orthothetes replaces Strophomena. A num 
ber of Silurian species are still left under Strophomeua since their generic 
characters are unknown.

Strophomena acauthoptera Whiteaves=Stropheodonta acanthoptera. 
Strophomena acutiradiata Hall=Chouetes acutiradiatus. 
Strophomena alternata Emmons=Rannesquina alternata. 
Strophomena alternata fracta Meek=Eafinesquina alteruata fracta. 
Strophomena alternata loxorhytis Meek=Iiafinesquina alternata lox-

orhytis. 
Strophomena alternistriata Hall=Banuesquina alternata alternistriata.
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Strophomena (?) alterniradiata Shales . Anticosti (Sil.). 
Strophomena alterniradiata Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 63. 
Loc. Southwest Point, Anticosti.

Strophomena ainpla Hall=Strophouella ampla. 
Strophomena anologa Davidson, 1863=Leptoena rhomboidalis. 
Strophomena angulata Owen=Bannesquiua alternata. 
Strophomena anticostiensis Shaler=Eafinesquiua alternata.
Strophomena (?) antiquata Sowerby. Anticosti (Sil.). 

Strophomena antiquata Sowerby, Murchison's Silurian System, 1839. Billings,
Pal. Fossils, I, 1862, p. 129, fig. 107.

Loc, Europe; Anticosti; forks of the Chatts River, Gasp6. 
Ols. This identification is doubtful.

Strophomena approximata (James). Lorraine (Ord.). 
Streptorhynchus approximata James, The Paleontologist, 5, 1881, p. 43; 2, 1878,

p. 15.
Loo. Dearborn County, Indiana. 
Ols. Not defined so as to be recognizable.

Strophomena arctostriata Hall Orthothetes chemungensis arctos- 
triatus.

Strophomena (?) arcuata Shaler. Auticosti (Sil.). 
Strophomena arcuata Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 62. 
Loc. Ellis Bay, Anticosti.

Strophomena (?) arethusa Billings. Lorraine (Orel.).
Strophomena arethusa Billings, Pal. Fossils, I, 1862, p. 132. 
Loo. Observation Cape, Anticosti.

Strophomena atava Matthew=Rafinesquina atava. 
Strophomena aurora Billings=Kannesqnina aurora. 
Strophomena bifurcata Hall=Orthothetes chemuugensis. 
Strophomena billingsi Winchell and Schuchert: Trenton (Ord.).

Strophomeua recta Billings (lion Conrad)", Pal. Fossils, I, 1862, p. 130, fig. 108. 
Strophomena billingsi W. and S., Minnesota Geol. Survey, III, 1893, p. 397, fig.

32. Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 170. 
Loc. Ottawa, Canada; St. Paul, Cannon Falls, and Fountain, Minnesota; East

Selkirk, Manitoba.

Strophomena (?) bipartita Hall. Coralline (Sil.). 
Leptteua bipartita Hall, Pal. New York, II, 1852, p. 326, pi. 74, figs. 4,5. 
Strophomena bipartita Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 82. 
Loc. Schoharie, New York.

Strophomena blainvillii Billings=Stropheodonta blainvillei. 
Strophomena camerata Conrad=Rafinesquiua deltoidea.
Strophomena cardinalis (Whitfield). Lorraine (Ord.). 

Streptorhynchus cardinale Whitfield, Geol. Wisconsin, IV, 1882, p. 261, pi. 12,
figs. 9, 10.

Strophomeua cardinale Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 252. 
Loc. Delafield, Wisconsin.

Strophomena cariuata Conrad, 1838=Tropidoleptus cariuatus. 
Strophomena carinata Conrad, 1842 (non 1838)=Chonetes coronatus. 
Strophomena ceres Billings=Rafinesquma ceres.
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Strophornena chemungensis Conrad=Orthotketes chemungensis. 
Strophomena concava Hall=Stropheodonta concava. 
Strophomena conradi Hall (1859)=Strophonella conradi. 
Strophomena conradi Hall aud Clarke. Treuton (Ord.).

Strophomena conradi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 344,
pi. 9A, fig. 3; pi. 20, figs. 32, 33. 

Loc. Jacksonburg, New York.

Strophomena convexa Owen=S. incur vata.
Strophomena cornuta Hall=Chouetes coruutus.
Strophomena corrugata Conrad=Stropheodonta corrugata.
Strophomena crebristriata Conrad=Stropheodouta cfebristriata.
Strophomena crenistria Hall=Stropheodouta perplana.
Strophoinena (?) declivis James. Lorraine (Ord.).

Strophomena declivis James, Cincinnati Quart. Jour. Sci., I, 1874, p. 240. 
Loc. Boyds Station, Kentucky.

Strophomena deflecta Conrad=Diuorthis deflecta. 
Strophomeua delthyris Conrad= Stropheodonta perplana. 
Strophomeua deltoidea Conrad=Rafinesquina deltoidea and E. miu-

nesotaensis.
Strophomena deniissa Conrad=Stropheodonta deinissa. 
Strophomena depressa Vanuxem=Lept8ena rhomboidalis. 
Strophomena depressa ventricosa Hall=Lepta3na rhomboidalis ven-

tricosa. 
Strophomena (?) doneti Salter. Silurian.

Strophomena doneti Salter. Jour, of a Voyage in Baffius Bay and Barrow Straits,
1852. 

Loc. Wellington Channel.

Strophomena elegantula Hall=Plectambonites transversalis.
Strophomena (?) elliptica Conrad. ° Niagara (Sil.)..

Strophomena elliptica Conrad, Third Ann. Eep. Geol. Survey New York, 1839, p. 64.
Loc. Rochester, New York. 

Strophomena (?) elongata Conrad. Lower Helderberg (Dev.).
Strophomena elongata Conrad, Jour. Acad. Nat. Sci. Philadelphia, VIII, 1842, 

p. 259.
LOG. Schoharie, New York.

Strophomena emaciata Wiuchell and Schuchert. Trenton (Ord.). 
Strophomena emaciata W. and S., American Geol., IX, 1892, p. 287; Minnesota

Geol. Survey, III, 1893, p. 399, pi. 31, figs. 22-24. 
Loc. Near Cannon Falls, Minnesota.

Strophomeua euglyphya Conrad, and Eoemer=Strophonella punctuli-
fera.

Strophomena fasciata Hall=Rafinesqiiina fasciata. 
Strophomena filitexta Meek, White, and Hall=:S. neglecta or S. incur-

vata. 
Strophomenes flexilis Eafinesque. " Limestone of Ohio."

Same paper as for S. levigata, 1831, p. 4. 
O&s. Not defined so as to be recognizable.
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Strophomena fluctuosa Billings. Lorraine (Ord.).
Strophomena fluctuosa Billings, Canadian Nat. Geol., V, 1860, p. 57, fig. 6; Pal. 

Fossils, I, 1862, p. 123, fig. 102; Geol. Canada, 1863, p. 209, iig. 207. Hall 
and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 251, pi. HA, figs. 4, 5. Wiu- 
chell and Schuchert, Minnesota Geol. Survey, III, 1893, p.. 395, pi. 31, 
figs. 14-17.

LOG. Charletor Point, Anticosti; Spring Valley, etc., Minnesota.

Strophomena fontinalis White ==Dinorthis fontinalis.
Strophomeua fragilis Hall=Stropheodcmta perplana.
Stropliomena galatea Billings=Stropheodonta galatea.
Strophomena gibbosa James=Leptaena rhomboidalis.
Strophomena (?) gibbosa Conrad. Upper Helderberg (Dev.).

Stropbomena gibbosa Courad, Fifth Ann. Eep. Geol. Survey New York, 1841, p. 54. 
LOG, Helderberg Mountains, New York.

Stropliomena gilpeni .Dawson==Stropheodonta gilpeni. 
Strophomena halli Sardeson=Lepttena charlotte.

Strophomena hallie Miller. Utica (Ord.). 
Streptorhynchiis (?) hallie Miller, Cincinnati Quart. Jour. Sci., 1,1874, p. 148, figs.

14-16.
Streptorhynchns hallanum Miller, North American Geol. and Pal., 1889, p. 378. 
Strophomena hallie Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 252. 
LOG. Cincinnati, Ohio.

Strophomena hanoverensis Foerste=Strophonella striata.
Strophomena hecuba Billings. Lorraine (Ord.).

Strophorneua hecuba Billings, Canadian Nat. Geol., V, 1860, p. 60, iig. 7; Pal. Fos 
sils, I, 18ti2, p. 126, iig. 104; Geol. Canada,, 1863, p. 209, fig. 206. Hall and 
Clarke, Pal. New York, VIII, Pt. 1,1892, p. 252.

Loo. Anticosti.

Strophomena heinispheriea Hall=Stropheodonta hemispherica.
Strophomena (?) imbecilis Billings. ?0alciferous (Ord.). 

Strophomena imbecilis Billings, Pal. Fossils, 1,1865, p. 219. 
LOG. Near Portland Creek, Newfoundland.

Strophomena imbrex Billirigs=Rafinesquina imbrex. 
Strophomena impressa Conrad=Stropheodonta varistriata. 
Strophomena imequiradiata Hall=Stropheodonta inaequiradiata. 
Strophomena incrassata=Rafhiesquiua incrassata and E. miuneso- 

taensis.
Strophomena incurvata (Shepard). " Trenton (Orel.). 

Proclucta incurvata Shepard, American Jour. Sci., XXXIV, 1838, p. 144, iigs. 1, 2. 
Orthis incurvata Casteluau, Essai sur le Systeme Silurien do I'Anie'rique Septen-

trionale, 1.843, p. 38. 
Strophomena couvexa Owen, Geol. Expl. Iowa, Wisconsin, and Illinois, 1844,

p. 70, pi. XVII, fig. 2.
Leptiena filitexta Hall, Pal. New York, I, 1847, p. Ill, pi. 31B, fig. 3. 
Strophomeua filitexta Billings, Canadian Nat. Geol., I, 1856, p. 203, figs. 1, 2. 

Hall, Twelfth Eep. N. Y. State Cab. Nat. Hist., 1859, p. 70. Billings, Geol.
Canada, 1863, p. 164, fig. 142. Hall and Clarke, Pal. New York, VIII, Pt. I,
1892, p. 251, pi. 9, figs. 1-7; pi. 9A, figs. 11-14 (non figs. 10,15 = S. neglecta). 

Streptorhynchus filitexta Hall, Second Ann. Eep. N. Y. State Geol., 1883, pi. 39,
figs. 1-7; pi. 42, figs. 11-14 (non figs. 10, 15 S. neglecta).
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Strophomena incurvata (Shepard) Continued.
Strophomena incurvata Winchell and Schuchert, Minnesota Geol. Survey, III, 

1893, p. 385, pi. 30, figs. 36-40. Wkiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 167.
Loc. New York; Kentucky; Tennessee; Missouri; Wisconsin; Iowa; Minne 

sota; Manitoba; Canada.

Strophomena inquassa Sardeson = Eafinesquina minnesotaensis in-
quassa.

Strophomena interstrialis Hall=Stropheodonta mucronata. 
Strophomena interstrialis Vanuxem, and Hall=Stropheodonta inter.

strialis.
Strophomena irene Billings=Stropheodonta irene. 
Strophomena ithacensis Vanuxem=Atrypa reticularis. 
Strophomena (?) julia Billings. Anticosti (Sil.).

Strophomena julia Billings, Pal. Fossils, I, 1862, p. 127, fig. 105. 
Leptsena julia Shaler, Bull. Mus. Co°mp. Zool., 4,1865, p. 65. 
LOG. Anticosti.

Strophomena kingi Whitfield=Eafinesquina kingi.
Strophomena laevis Emmons. Birdseye (Ord.).

Strophomena laevis Emmons, Geol. New York; Eep. Second Dist., 1842, p. 385,
fig. 972. 

Loo. Great Bend, Jefferson County, New York.

Strophomena lachrymosa Conrad=Productella laehrymosa. 
Strophomena leda Billings=Stropheodonta leda. 
Strophomena lepida Hall=Pholidostrophia iowaensis. 
Strophomenes levigata Eafinesque. " Kentucky limestone."

Enumeration and Account of Some-Remarkable Natural Objects in the Cabinet
of Professor Rafinesque, 1831, p. 4. 

Ols. Not defined so as to be recognizable.

Strophomena lima Conrad=Productel1a laehrymosa lima. 
Strophomena lineata Conrad=Chonetes lineatus. 
Strophomena rnacra Winchell and Marcy=Stropheodouta macra. 
Strophomena inagnifica Billings=Stropheodonta inagnifica. 
Strophomena maguiventra Billings=Stropheodonta magniventer. 
Strophomena membranacea Vanuxem Productella hirsuta. 
Strophomena minnesotensis Winchell=Eafinesquina minnesotaensis.
Strophomena (?) minor (Walcott). Pogonip (Ord.). 

Streptorhynchus minor Walcott, Mon. U. S. Geol. Survey, VIII, 1884, p. 75, pi.
11, fig. 9. 

Loc. Eureka district, Nevada.

Strophomena (?) modesta Conrad. f Clinton (Sil.).
Strophomena modesta Conrad, Third Ann. Rep. N. Y. Geol. Survey, 1839, p. 64.
Loc. Rochester, New York.
Ol)s. Compare with Plectambonites sericea and P. elegantula.

Strophomena mucronata Hall (non Conrad)=Chonetes mucronatus. 
Strophomena mucronata Conrad (non Hall)=Stropheodonta mucronata. 
Strophomena nacrea Hall=Pholidostrophia iowaeusis.
Strophomena (?) nassula Conrad. Carboniferous. 

Strophomena nassula Conrad, Proc. Acad. Nat. Sci. Philadelphia, III, 1846, p. 23. 
Loc. Jersey Shore, Lycoming County, Pennsylvania.



SCHUCHERT.] INDEX AND BIBLIOGRAPHY. 433

Stropliomena nasnta Conrad=Rafmesquina alternata nasuta. 
Strophomena neglecta (James). Lorraine (Ord.).

Strophomena h'litexta Meek (non Hall), Pal. Ohio, I, 1873, p. 83, pi. 6, fig. 5. 
? Strophomena filitexta White, U. S. Geol. and Geogr. Survey west 100th Merid.,

IV, 1875, p. 69, pi. 4, fig. 8.
Hemipronites filitextus Miller, Cincinnati Quart. Jour! Sci., II, 1875, p. 43. 
Streptorhynchus neglecta James, The Paleontologist, 5, 1881, p. 41. 
Streptorhynchus filitextus (partim) Hall, Second Ann. Rep. N. Y. State Geol.,

1883, pi. 42, figs. 10, 15 (non figs. 11-14); pi. 39, figs. 1-7. 
Strophomeiia filitexta Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 9A,

figs. 10, 15 (noil figs. 11-14); pi. 11A, fig. 3. 
Strophomena neglecta Winchell and Schuchert, Minnesota Geol. Survey, III,

1893, p. 388. 
Loc. Oxford, Clarksville, Waynesville, etc., Ohio; Richmond, Versailles, etc.,

Indiana; Savanna, Illinois; ? Silver City, New Mexico.

Strophomena neglecta acuta Winchell and Schuchert. Lorraine (Ord.). 
Strophomena neglecta var. acuta W. and S., Minnesota Geol. Survey, III, 1893,

p. 388, pi, 31, figs. 6, 7. 
Loc. Spring Valley, Minnesota.

Strophomena ? nemea Hall and Whitneld=Dalmanella pogouipensis. 
Strophomena nervosa Hall=Strppheodonta perplana nervosa. 
Strophomena niagarensis Winchell and Marcy=Stropheodonta pro- 

fun da. 
Strophomena nitens Billings=Rafinesquina nitens.

Strophomena nutans Meek. Lorraine (Ord.). 
Strophomena (Hemipronites) nutans (James) Meek, Pal. Ohio, I, 1873, p. 77, pi.

6,fig.l.
Hemipronites nutans Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 46. 
Streptorhynchns nutans Miller, N. American Geol. Pal., 1889, p. 378. 
Strophomena nutans Hall and Clarke, Pal. New York, VIII. Pt. I, 1892, p. 251,

pi. 8, fig. 11; pi. 9 A., figs. 5-7; pi. 11A, figs. 6, 7. 
Loc. Oxford, Clarksville, etc., Ohio; Richmond, Versailles, etc., Indiana.

Strophomena obscura Hall=Rannesquina obscura.

Strophomena (?) orthididea Hall. ' Clinton (Sil.).
Leptajua orthididea Hall, Pal. New York, II, 1852, p. 62, pi. 21, fig. 7. 
Strophomeua orthididea Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 82. 
Lov. Kirkland, Oueida County, New York.

Strophomena patenta Hall=Strophonella patenta. 
Strophomena patersoni Hall Stropheodonta patersoni. 
Strophomena pecten Roomer, and Billings=Orthothetes subplanus. 
Strophomena pectinacea Hall=Orthothetes chernungensis. 
Strophomena perplana Conrad=Stropheodonta perplana.
Strophomena philomela Billings. Anticosti (Sil.). 

Strophomena philomela Billings, Canadian Nat. Geol., V, 1860, p. 56, figs. 4, 5;  
Pal. Fossils, I, 1862, p. 122, figs. 100,101; Geol. Canada, 1863, p. 311, fig. 317. 

Loc. Anticosti.

Strophomena planiconvexa Hall. Lorraine (Ord.).
Leptajna planocouvexa Hall, Pal. New York, I, 1847, p. 114, pi. 31B, fig. 7. 

Bull. 87  28
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Strophomena planiconvexa Hall Continued.
Strophomena planoconvexa Hall. Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859,

p. 70. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 251, pi. 9, figs.
19,20. - 

-2jt Strophomena^^femi-pronvteB-) planoconvexa Meek, Pal. Ohio, I, 1873, p. 82, pi. 6,
fig. 2. (

Hemipronites planoconvexa Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 48. 
Streptorhynchus planoconvexua Miller, American Pal. Fossils, 1877, p. 134. 

Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 39, figs. 19, 20. 
Loc. Cincinnati, Ohio.

Strophomena planidorsata Winchell and Schuchert. Lorraine (Ord.).
Strophomena planodorsata W. and S., American Geol., IX, 1892, p. 286; Minne 

sota Geol. Survey, III, 1893, p. 393, pi. 31, figs. 8-10. 
Loo. Spring Valley, Minnesota; Iron Ridge, Wisconsin; Wilmingtou, Illinois.

Strophomena planurabona Hall=S. rugosa.
Strophomena plicata Meek=S. rugosa subtenta.
Strophomena plicifera Hall=Dalmanella plicifera.
Strophomena pleuristriata Conrad=Stropheodonta perplana.
Strophomena profunda Hall=Stropheodonta profunda.
Strophomena punctulifera Vanuxem = Strophonella punctulifera.
Strophomena pustulosa Hall (non Phillips)=Strophalosia truncata.
Strophomena radiata Vanuxem=Strophonella radiata.
Strophomena recta Conrad=Dinorthis deflecta.
Strophomena recta Billings=S. billingsi.
Strophomena rectilateraria Meek and Worth en=Strophonella cavum-

bona. 
Strophomena rectilateris Conrad=Stropheodonta varistriata.

Strophomena (?) reticulata Shaler. Niagara (Sil.). 
Strophomena reticulata Shaler, Bull. Mus. Comp, Zool., 4, 1865, p. 62. 
Loo. Anticosti.

Strophomena rhomboidalis=Leptsena rhomboidalis. 
Strophomena rugosa Hall (uo'n Blainville)=Lept8ena rhomboidalis.
Strophomena rugosa (Rafinesque MS.) Blainville. Lorraine (Ord.).

Strophomena rugosa (Rafinesque) Blaiuville, Malacologie et Conchyliologie, I, 
1825, p. 513. pi. 53, figs. 2, 2a. King, Mon. Permian Fossils, Pal. Soc., 1850, 
p. 103. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 247, figs. 13, 
14,. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 390, pi. 
31, figs. 4, 5. Whiteaves, Pal. FOBS., Ill, Pt. Ill, 1897, p. 168.

Strophomenes rugosa Defrance, Dictionaire des Sciences Naturelles. 1,1827, p. 151 
and atlas.

Leptsena planumhona Hall, Pal. New York, 1,1847, p. 112, pi. 31, fig. 4.
Leptsena (n. sp.?) Owen, Geol. Survey Wisconsin, Iowa, Minnesota, 1852, pi. 2B,

fig. 21. [See specimens in U. S. Nat. Mus., Cat. Invert. Foss., 17876.] 
"^ Strophomena planumbona Hall, Geol. Wisconsin, 1,1862, p. 54, fig. 1. White, Sec 

ond Ann. Rep. Indiana Bureau Statistics and Geol., 1880, p. 483, pi. 2, figs. 13, 
14; Tenth Rep. Indiana State Geol., 1881, p. 115, pi. 2, figs. 13,14. Shaler 
(partim), Mem. Kentucky Geol. Survey, 1887, p. 13, pis. 4,5. Keyes, Geol. 
Survey Missouri, V, 1895, p. 73.

Strophomena (Hemipronites) planumbona Meek, Pal. Ohio, I, 1873, p. 79, pi, 6, 
fig. 3.
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Strophomena rugosa (Eafinesque MS.) Blainville Continued.
Streptorhynchus (Strophomena) elongata James, Cincinnati Quart. Jour. Sci., 

I, 1874, p. 240.
-Hemipronites planuinbona Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 45. 

,. - Streptorhynchus planumbonus Miller, American Pal. Fossils, 1877, p. 134.
Streptorhyuchus elongata Mickelborough and Wetherby, Jour. Cincinnati Soc.

Nat. Hist., I, 1878, p. 76.
Streptorhynchus planumbona Hall, Second Ann. Rep. N. Y. State Geol., 1883, 

pi. 39, figs. 15-17; pi. 42, figs. 8,9.
-Strophomena planumboua or rugosa Hall and Clarke, Pal. New York, VIII, Pt.

I, 1892, p. 251, pi. 9, figs. 15-17; pi. 9A, figs. 8,9. 
LOG. Ohio; Indiana; Kentucky; Missouri; Minnesota and Anticosti. Lower Fort

Carry, Manitoba. Probably also at Lattners, Iowa, and Ironridge,Wisconsin.

Strophomena rugosa subtenta (Hall). Lorraine (Ord.).
Strophomena subtenta Conrad, Fifth Ann. Rep. N. Y. Geol. Survey, 1841, p. 37

(undefined). Billings, Pal. Fossils, I, 1862, p. 132, fig. 109 on p. 130. 
Lepticna subtenta Hall, Pal. New York, I, 1847, p. 115, pi. 31B, fig. 9. 
Strophomena (Heinipronites) plicata (Jainee) Meek, Pal. Ohio, 1,1873, p. 81, pi.

6, fig. 4.
Hemipronites subtenta Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 46. 
Strophomena rugosa var. subtenta Winchell and Schuchert, Minnesota Geol.

Survey, III, 1893, p. 393.   Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, p. 169. 
Loo. The same as for S. rugosa.

Strophomena rugosa ventricosa H.==Lept;Bna; rhoinboidalis ventricosa. 
Strophomena scofieldi Winchell and Schuchert. Trenton (Ord.).

Strophomena scofieldi W. and S., American Geol., IX, April, 1892, p. 286;  
Minnesota Geol. Survey, III, 1893, p. 398, pi. 31, figs. 18-21.

Streptorhynchus subsulcatuni Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 
April 9, 1892, p. 335, pi. 4, fig. 39.

LOG. Cannon Falls, Minneapolis, and St. Paul, Minnesota; Beloit, Wisconsin.

Strophomena semifasciata Hall=Strophonella semifasciata. 
Strophomena semiovalis Conrad (nou Shaler) =Plectanibonites sericeus.
Strophomena (?) semiovalis Shaler. Anticosti (Sil.). 

Strophomena semiovalis Shaler, Bull. Mus. Comp. Zool., 4, 1865, p. 61. 
LOG. Anticosti.

Strophomena septata Winchell and Schuchert. Trenton (Ord.).
Strophomena septata W. and S., American Geol., IX, 1892, p. 285; Minnesota

Geol. Survey, III, 1893, p. 390, pi. 30, figs. 1-3. 
LOG. St. Paul, Minneapolis, and Rochester, Minnesota.

Strophomena sericea=Plectambonites sericeus. 
Strophomena setigera Hall=Chonetes setigerus.
Strophomena (?) siluriana Bavidson. Silurian.

Strophomena siluriana Davidsou, British Sil. Brach., Pal. Soc., 1871, p. 303, pi. 47, 
i figs. 1-4. Etheridge, Quart. Jour. Geol. Soc. London, XXXIV, 1878, p. 597.

LOG. England; Cape Leidy, lat. 79° 38'.

Strophomena sinuata Emmons (non Meek)=S. sulcata.
Strophomena sinuata Meek. Lorraine (Ord.). 

Strophomena (Hemipronites) sinuata (James) Meek, Pal. Ohio, 1,1873, p. 87, pi.
5, fig. 5 (nou S. sinuata Emmons, 1855).

Hemipronites sinuata Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 50. 
Strophomena sinuata Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 251. 
LOG. Cincinnati, Ohio.
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Stropkomena squainula James=Rafinesqnina squamula. 
Strophomena striata Hall=Strophonella striata. 
Strophomena subplana Conrad=Orthothetes subplanus. 
Strophomena subtenta Conracl=S. rugosa subtenta.
Strophomena sulcata (Verueuil). Lorraine (Ord.). 

Leptsena sulcata Verneuil, Bull. Geol. Soc. France, -2d ser., V, 1848, p. 350. 
Stropbomena sinuata Emmons, American Geol., I, 1855, p'. 199, fig. 61. 
Stropbomena (Heniipronites?) sulcata Meek, Pal. Obio, I, 1873, p. 85, pi. 5, fig. 4. 
Hemipronites snlcata Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 48, fig. 5. 
Streptorbyncbus sulcatus Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 39,

figs. 8, 9. 
Stropbomena sulcata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pi. 9,

figs. 8, 9; pi. 11A, fig. 8.' 
LOG. Oxford, Clarksville, etc., Obio; Richmond, Indiana.

Strophomena syrtalis Conrad=Chonetes coronatus.
Strophomena (?) talacastrensis Kayser. , Ordovician. 

StrophoraenatalacastrensisKayser, Palteontographica, Suppl., Ill, 1876, p. 20, pi. 
3, fig. 20. ' - . .   

LOG. Talacastra, Cordillere San Juan, Argentine Republic.

Strophomena tenuilineata Conrad=Rafinesquina tenuilineata. 
Strophomena tenuistriata=Lept8ena rhomboidalis. 
Strophomena textilis Hall=Stropheodonta junia.
Strophomena thalia Billings. Trenton (Ord.).

Stropbomena tbalia Billings, Canadian Nat. Geol., V, 1860, p. 59; Pal. Fossils, 
I, 1862, p. 125, fig. 103; Geol. Canada, 1863, p. 164, fig. 143. Hall and 
Clarke, Pal. New York, VIII, Pt. I, 1892, p. 251.

LOG. Ottawa, Canada.

Strophomena transversalis Hall=Plectambonites transversalis.

Strophomena trentonensis Winchell and Schuchert. Trenton (Ord.). 
Leptseua subtenta (partim) Hall, Pal. New York, I, 1847, p. 115. 
Streptorbyncbus subtenta Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 39,

fig. 18. 
Stropbomena subtenta Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 251,

pi. 9, fig. 18. 
Strophomena trentonensis W. and S., Minnesota Geol. Survey, III, 1893, p. 389,

pi. 30, fig. 41. 
Loc. Cannon Falls, Minneapolis, and Fountain, Minnesota; Janesville and Beloit,

Wisconsin; Frankfort, Kentucky; Nashville, Tennessee; Trenton Falls,
New York.

Strophomena trilobata (Owen). Trenton (Ord.).
Lepttena trilobata Owen., Geol. Survey Wisconsin, Iowa, Minnesota, 1852, p. 584, 

pi. 2, figs. 17,18. [See specimens in U. S. Nat. Mus., Cat. Invert. Foss., 17875.]
Strophomena trilobata Miller, American Pal. Fossils, 1877, p. 138. Winchell 

and Schuchert, Minnesota Geol. Survey, III, 1893, p. 395, pi. 31, figs. 12,13.  
Whiteaves, Pal. Foss., Ill, Pt. Ill, 1897, pp. 169, 241.

LOG. Turkey River, Iowa; Goodhue County, Minnesota; Lake Winnipeg, Mani 
toba.

Strophomena tullia Billings=Stropheodontatullia. 
Strophomena ulrichi James=Rafinesquina ulrichi. 
Strophomena unicostata Meek and Worthen=Rafinesquinaunicostata.
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Strophomeua undulatus Vanuxem=Lept!Bna rhomboid alis. 
Stropliomena undulosa Conrad=Leptaiiia imdulosa. 
Strophomena varistriata Conrad=Stropheodonta varistriata. 
Strophomena vetusta James. Lorraine (Ord.).

Streptorhynchus (Strophomena) vetusta James, Cincinnati Quart. Jour. Sci., I,
1874, p. 241. 

Streptorhyucluis vetusta Mickelborough and Wetlierby, Jour. Cincinnati Soc.
Nat. Hist., I, 1878, p. 76. James, The Paleontologist, 2, 1878, p. 15. 

LOG. Upper part of Cincinnati group in Ohio and Indiana.

Strophomena winchelli Hall and Olarke. Trenton (Ord.).
Streptorhynchus (Strophonella?) deltoidea Hall (non Leptteua deltoidea 1847),

Second Ann. Rep. N. Y. State Geol., 1888, pi. 39, figs. 10,12-14 (non fig. 11 =
S. nutans). 

Strophomena winchelli Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 344,
pi. 9, figs. 10,12-14; pi. 20, fig. 26. Wiuchell and Schuchert, Minnesota Geol.
Survey, III, 1893, p. 394, pi. 31, fig. 11. 

LOG. Janesville, Clifton, and Oshlcosh, Wisconsin.

Strophomena wisconsinensis Whitfield. Lorraine (Ord.). 
Strophomena wisconsinensis Whitfield, Geol. Wisconsin, IV, 1882, p. 263, pi. 12,

figs. 11-13. 
Strophomena winconsineusis Hall and Clarke, Pal. New York, VIII, Pt. 1,1892,

p. 251, pi. 11A, figs. 1, 2. ' . 
LOG. Delafield, Wisconsin.

Strophomena woolworthana Hall=0rthothetes woolworthana.
STROPHONELLA Hall. Genotype Strophomena seinifasciata Hall.

Strophonella Hall, Twenty-eighth Eep. N. Y. State Mns. Nat. Hist., 1879, p. 153 ;  
Eleventh Rep. Indiana State Geologist, 1882, p. 291. Hall and Clarke, Pal. 
Now York, VIII, Pt. I, 1892, p. 290; Eleventh Ann. Rep. N. Y. State Geolo 
gist, 1894, p. 282.

Strophonella ampla Hall. Upper Helderberg (Dev.).
Strophomena (Strophodonta) ampla Hall, Tenth Rep. N. Y. State Cab. Nat.

Hist., 1857, p. Ill, figs. 1, 2. 
Strophomena ampla Billings, Canadian Jour. Sci. Arts, VI, 1861, p. 345, figs. 119,

120; Geol. Canada, 1863, p. 367, figs. 376, 378.
Strophodonta ampla Hall, Pal. New York, IV, 1867, p. 93, pi. 14, fig. 1. 
Strophonella ampla Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 1879,

p. 154; Second Ann. Rep. N. Y. State Geol., 1883, pi. 43, figs. 13-15. Hall
and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 293, pi. 12, figs. 13-15. 

LOG. Albany and Schoharie.counties, Cherry Valley, Williarnsville, etc., New
York; Columbus, Ohio; Ontario, Canada. 

01)8. Compare with S. schoharieusis (Castelnau).

Strophonella caelata Hall. Chemung (Dev.).
Strophodonta cailata Hall, Pal. New York, IV, 1867, p. 112, pi. 19, figs. 6, 7.
Strophonella cielata Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 1879, 

p. 154; Second Ann. Rep. N. Y. State Geol., 1883, pi. 43, fig. 21. Hall and 
Clarke, Pal. New York, VIII, Pt. 1,1892, p. 293, pi. 12, fig. 21; pi. 15B, fig. 10.

Loc. Near Elmira, New York.

Strophonella cavumbona Hall. ' Lower Helderberg (Dev.).
Strophodonta cavumbona Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 

51; Pal. New York, III, 1859, p. 187, pi. 21, figs. 1-3.
Strophomena (Strophodonta) cavumbona Meek and Worthen, Geol. Surv. Illi 

nois, III, 1868, p. 374, pi. 7, fig. 10.
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Strophonella cavumbona Hall Continued.
Strophomena rectilateraria Meek and Worthen, Ibidem, 1868, p. 375. 
Strophonella cavumbona Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp.

291, 292.
Lbc. Schoharie, Hudson, and Catskill, New York; Perry County, Missouri. 
Obs. Probably synonymous with S. punctulifera.

Strophonella costatula Hall and Clarke. Niagara (Sil.). 
Strophouella costatula Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p.

359, pi. 84, figs. 15,16. 
LOG. Louisville, Kentucky.

Strophonella (?) conradi Hall. Lower Helderberg (Dev.). 
Strophomena conradi Hall, Pal. New York, III, 1859, p. 194, pi. 16, figs. 13, 14. 
Strophonella? conradi Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 292. 
LOG. Schoharie, New York.

Strophonella crassa Kowley. Hamilton (Dev.). 
Strophonella crassa Rowley, American Geologist, XIII, 1891, p. 153, figs. 4-6. 
Loc. Callaway County, Missouri.

Strophonella geniculata (Hall). Lower Helderberg (Dev.).
Strophodonta geniculata Hall, Pal. New York, III, 1859, p. 483, pi. 23, fig. 6. 
LOG. Cumberland, Maryland.

Strophonella headleyana Hall. Lower Helderberg (Dev.).
Strophomena (Strophodonta) headleyana Hall, Tenth Rep. N. Y. State Ca,b.Nat.

Hist., 1857, p. 49, figs. 1,2. 
Strophodonta headleyana Hall, Pal. New York, III, 1859, p. 185, pi. 20, figs. 1-3. 

Meek, American Jour. ScL, 2d ser., XL, 1865, p. 33.
Strophonella headleyana Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 292. 
LOG. Schoharie, Hudson, etc., New York; Kennedy Channel and Cape Frazire,

Arctic regions.

Strophonella leavenworthana Hall. Lower Helderberg (Dev.).
Strophomena (Strophodonta) leavenworthana Hall, Tenth Rep. N. Y. State Cab.

Nat. Hist., 1857, p. 53. 
Strophodonta leavenworthana Hall, Pal. New York, III, 1859, p. 189, pi. 21, figs.

5-7; pi. 23, figs. 1-3. 
Strophonella leavenworthana Hall, Twenty-eighth Eep. N. Y. State Mus. Nat.

Hist., 1879, p. 154; Second Ann. Rep. N. Y. StateGeol., 1883, pi. 43, figs. 6-9. 
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 292, pi. 12, figs. 6-9. 

LOG. Albany and Schoharie counties, New York.

Strophonella (?) patenta Hall. Clinton (Sil.).
Leptfena patenta Hall, Pal. New York, II, 1852, p. 60, pi. 21, fig. 3. Rogers,

Geol. Pennsylvania, II, Pt. II, 1858, p. 823, fig. 631. 
Strophomenapatenta Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 82. 

Hall and Whitfield, Pal. Ohio, II, 1875, p. 115, pi. 5, fig. 10. Foerste, Bull.
Denison Univ., II, 1887, p. 105, pi. 8, figs. 34-37; Proc. Boston Soc. Nat.
Hist., XXIV, 1890, p. 300, pi. 5, fig. 22. 

Streptorhynchus patenta Hall, Second Ann. Rep. N. Y. State Geol., 1883, pi. 42,
figs. 16-18. 

Strophomena ? (Strophonella?) patenta Hall and Clarke, Pal. New York, VIII,
Pt. 1,1892, pp. 291, 292, pi. 9A, figs. 16-18. 

Strophomena (Strophonella) patenta Foerste, Geol. Ohio, VII, 1895, p. 569, pi. 27,
figs. 35-37. 

Loc. Reynales Basin, Medina, etc., New York; Dayton, Ohio; Hanover, Indiana;
Collinsville, Alabama.
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Strophonella punctulifera (Conrad). Lower Helderberg. (Dev.).
Leptsena punctulifera Conrad, Second Eep. N. Y. Geol. Survey, 1838, pp. 112,117.
Strophomena euglypba Conrad, Fif'tb Kep. N. Y. Geol. Survey, 1841, p. 36.  

Roomer, Sil. Fauna d. West. Tennessee, 1860, p. 66, pi. 5, fig. 3. Etberidge, 
Quart. Jour. Geol. Soc. London, XXXIV, 1878, p. 597.

Strophomena punctulifera Vanuxem, Geol. N. Y.; Rep. Third. Dist., 1842, p. 122, 
fig. 5. Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 825, fig. 648. Billings, 
Proc. Portland Soc. Nat. Hist., 1863, p. 108J pi. 3, fig. 2; Geol. Canada, 1863, 
p. 957, fig. 448; P%1. Fossils, II, 1874, p. 31, pi. 3, tig."2.

Strophomena (Strophodouta) punctulifera Hall, Tenth Rep. N. Y. State Cab. Nat. 
Hist., 1857, p. 50, fig. 1.

Stvophodonta punctulifera Hall, Pal. New York, III, 1859, p. 188, pi. 21, fig. 4; pi. 
23, figs. 4-7. Walcott, MOD. U. S. Geol. Survey, VIII, 1884, p. 121, pi. 13, fig. 10.

Strophonella puuctulifera Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 
1879, p. 154; Second. Ann. Rep. N.Y. State Geol., 1883, pi. 43, figs. 10-12. Hall 
and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 292, pi. 12, figs. 10-12.

Loc. Albany and Schoharie counties, New York; Square Lake, Maine; Pennsyl 
vania ; Decatur County, Tennessee; Dalhousie, New Brunswick, and Gaspd, 
Canada; Eureka district, Nevada; Cape Hilgard and Cape Louis Napoleon, 
Arctic regions.

O&s. See S. cavumbona Hall.

Strophonella (?) radiata (Vanuxem). Lower Helderberg (Dev.). 
Strophomeua radiata Vauuxeui, Geol. N. Y.; Rep. Third Dist., 1842, p. 122, fig.

6. Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 50, fig. 1; Pal.
New York, III, 1859, p. 193, pi, 21, figs. 8, 9; pi. 18, fig. 3. 

Streptorhynchus radiatus Miller, American Pal. Fossils, 1877, p. 134. 
Strophonella radiata Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 292. 
Loo. Hudson, Albany, and Schobarie counties, New York.

Strophonella reversa Hall. Chemung (Dev.).
Strophodonta reyersa Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 494, pi. 3, tig. 4. 
Strophodonta hybrida Hall and Whitfield, Twenty-third Rep. N. Y. State Cab,

Nat. Hisfc., 1873, p. 239. 
Strophonella reversa Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 1879,

p. 154. Hall and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 293, pi. 12, figs.
16-20. . . . 

Strophonella? (Strophodonta) reversa Hall, Second Ann. Rep. N. Y. State Geol.,
1883, pi. 43, figs. 16-20. 

LOG. Rockford, Iowa; Naples, New York.

Strophonella schohariensis (Castelnau). 1 Upper Helderberg (Dev.).
Orthis schohariensis Castelnau Essai Syst. Sil. I'Auie'rique Septentrionale, 1843,

p. 36, pi. 14, fig. 5. 
Loc. Schoharie, New York. 
Obs. Compare with S. ampla.

Strophonella semifasciata Hall. Niagara (Sil.). 
Strophomena (Strophodonta?) semifasciata Hall, Trans. Albany Inst., IV, 1863,

p. 210.
Strophonella semifasciata Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 

. 1879, p. 154, pi. 22, figs. 1-3; pi. 23, figs. 7,8; Eleventh Rep. Indiana State 
Geol., 1882, p. 292, pi. 22, tigs. 1-3; pi. 23, figs. 7,8; Second Ann. Rep. N. Y. 
State Geol., 1883, pi. 43, figs. 4,5. Hall and Clarke, Pal. New York, VIII, Pt. 
1,1892, pi. 12, figs. 4, 5. 

Loc, Waldron, Indiana; Wisconsin.
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Strophonella striata Hall. Niagara (SiL). 
Strophomena striata Hall, Geol. N. Y.; Rep. Fourth Dist., 1843, p. 104, fig. 3; 

Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 82. 
Strophodonta striata Hall, Twenty-eighth Rep., Ibidem, 1879, p. 152, pi. 23, figs.

1-6; Eleventh Rep. Indiana State Geol., 1882, p. 290, pi. 23, figs. 1-6.  Net-
telroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 149. 

Lepttena striata Hall, Pal. New York, II, 1852, p. 259, pi. 53, fig. 7. . 
Strophodonta (Strophonella?) striata Hall, Second Ann. Rep. N. Y. State Geol.,

1883, pi. 43, figs. 1-3. 0 
Strophonella striata Beecher and Clarke, Mem. N. Y. State Mus., 1,1889, p. 25, pi.

' 3, figs. 1-8. 
Strophomena hanovereusis Foerste, Proc. Boston Soc. Nat. Hist., XXIV, 1890, p.

301, pi. 6, fi«. 1. 
Strophonella (Amphistrophia) striata Hall and Clarke, Pal. New York, VIII, Pt.

I, 1892, p. 292, pi. 12, figs. 1-3. 
Strophomena (Orthothetes) hanoverensis Foerste, Geol. Ohio, All, 1895, p. 567,

pi. 27, fig. 34;.pi. 31, fig. 1. 
Loc. Lockport, New York; Waldron and Hanover, Indiana; Louisville, Kentucky.

Syntriela.sina Meek and Worth en =iEnteletes.
SYNTROPHIA Hall and Olarke. Genotype Triplesia lateralis Whitfield.

Syntrophia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 270; Ibidem, 
Pt. II, 1893, p. 216; Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 836.

Syntrophia arachne (Billings). tipper Cambrian. 
Stricklandia? arachne Billings, Pal. Fossils, I, 1862, p. 85, fig. 77. 
Syntrophia arachne Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 216. 
Loc. Point Levis,'Canada.

Syntrophia arethusa (Billings). Upper Cambrian. 
Stricklandinia? arethusa Billings, Pal. Fossils, 1,1862, p. 85, fig. 78. 
Syntrophia arethusa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 216. 
Loc. Point Levis, Canada.

Syntrophia (?) armanda.(Billings). Upper Cambrian.
Orthis? armanda Billings, Pal. Fossils, 1,1865, p. 303, fig. 293. Hall and Clarke, 

Pal. New York, VIII, Pt. I, 1892, p. 217.
Loc. Phillipsburg, Canada.
Obs. This species may prove to be a Billingsella. Iu the interior of the ventral 

valve "the dental plates seem to form an imperfect triangular chamber' 1 
(Billings). If there is present a true spondylium and the foramen is "appar 
ently open" O. arrnanda will prove to be more nearly related to Syntrophia 
than to any other genus. If, however, there is present only an imperfect 
triangular chamber and the foramen closed by a deltidium, then the species 
is probably a Billingsella.

Syntrophia barabuensis (A. Wiuchell). Upper Cambrian. 
Orthis barabuensis A. Winchell, American Jour. Sci., 2d ser., XXXVII, 1864, p. 228. 
Leptaena barabuensis Whitfield, Ann. Rep. Geol. Survey Wisconsin, 1877, p. 60; 

Geol. Wisconsin, IV, 1882, pp. 171,195, pi. 1, figs. 6, 7; pi. 3, fig. 6. 
Syntrophia barabnensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 216. . 
Loc. Near Baraboo, Wisconsin.

Syntrophia calcifera (Billings). . Upper Cambrian.
Camarella calcifera Billings, Canadian Nat. Geol., VI, 1861, p. 318, fig. 3; Geol. 

Canada, 1863, p. 231, fig; 247; Pal. Fossils, I, 1865, p. 220. Meek, Sixth 
Ann. Rep. U. S. Geol. Survey Terr., 1873, p. 464.
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Syntrophia calcifera (Billings) Continued.
Triplesia calcifera Walcott, MOD. U. S. Geol. Survey, VIII, 1884, p. 75, pi. 11,

figs. 7, 8.
Triplecia? calcifera Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 270. 
Syntropbia (?) calcifera Hall and Clarke, Ibidem, VIII, Pt. II, 1893, p. 218, pi. 62,

fig. 24. 
Loc. Point Levis and Phillipsburg, Canada; Cow Head, Newfoundland; near

Malade City, Utab; Eureka district, Nevada; Carter County, Missouri
(Keyes).

Syntrophia lateralis (Whitfield). Calciferous ,(Ord.). 
Triplesia lateralis Whitfield, Bull. American Mus. Nat. Hist., 1886, p. 303, pi. 24,

figs. 9-11. 
Syntropbia lateralis Hall and Clarke, Pal. New York, VIII, Pt. I, 18"92, p. 270; 

Ibidem, VIII, Pt. II, 1893, p. 216, pi. 62, figs. 1-10. 
Loc. Fort Cassin, Vermont.

Syntrophia primordialis (Whltfield). Upper Cambrian. 
Triplesia primordialis Whitfield, Ann. Rep. Geol. Survey Wisconsin, 1877, p.

51; Geol. Wisconsin, IV, 1882, p. 172, pi. 10, figs. 1, 2.
Triplecia primordialis Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 271. 
Syntrophia primordialis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 218. 
Loc. Adams County, Wisconsin.

SYBINGOTHYRIS A. Wmchell. ; Genotype Spirifer carter! Hall.
Syringotbyris A. Wincbell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 6.  

Meek, Ibidem, 1865, p. 275; Pal. Ohio, II, 1875, p. 288. White, Wheeler's 
Expl. Survey west 100th Merid., IV, 1875, p. 90. Herrick, Bull. Denison Univ., 
IV, 1888, p. 14. Schuchort, Ninth Ann. Eep. N. Y. State Geol., 1890, p. 28.  
Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 47; Thirteenth Ann. 
Rep. N. Y. State Geologist, 1895, p. 760.

Syringothyris alta Schucliert=Cyrtia alta.
Syringothyris angulata Simpson. Waverly (L. Garb.). 

Syringotbyris augulata Simpson, Trans. American Phil. Soc., n. ser., XVI, 1889,
p. 440, fig. 5. Schuchert, Ninth Ann. Eep. N. Y. State Geol., 1890, p. 32. 

Loc. Warren, Pennsylvania.

Syringothyris carteri (Hall). Waverly and Burlington (L. Garb.).
Spirifer carteri Hall, Tenth Eep. N. Y. State Cab. Nat. Hist., 1857, p. 170. Meek

(partini), Pal. Ohio, II, 1875, p. 285 (not his fig«res=S. texta Hall). 
Spirifer (Crytia?) hannibalensis Swallow, Trans. St. Louis Acad. Sci., I, 1860,

p. 647. 
Syriugothyris typa Wincbell, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 7; 

Proc. Am. Ph0. Soc., XII, 1870, p. 252. Hall and Clarke, Pal. New York, VIII,
Pt. II, 1893, pp. 8,48,50, pi. 26, figs. 6,7,10; pi. 27, figs. 1-3. 

Spirifer cuspidatus Meek, Proc. Acad. Nat. Sci., Philadelphia, 1865, p. 275; Am.
Jour. Sci., 2d ser., XLIII, 1867, p. 407.

Spirifer cuspidatus ? Meek, U. S. Geol. Expl., 40th Parl., IV, 1877, p. 87. 
Syringothyris cuspidatus Walcott (non Martin), Mou. U. S. Geol. Survey, VIII,

1884, p. 219, pi. 3, fig. 11. Herrick (partim), Bull. Denisou Univ., Ill, 1888, p.
41, pi. 1, fig. 7; pi. 2, fig. 17 (non pi. 5, figs. 4-7 = S. berricki). 

Syringothyris carteri Schuchert, Ninth Ann. Eep. N. Y. State Geol., 1890, p. 30. 
Keyes, Geol. Survey Missouri, V, 1895, p. 87, pi. 40, fig. 10.

Syringotbyris typa Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 48, fig. 40. 
Syringothyris baunibalensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1895,

pi. 25, figs. 33-35. 
Loc. Licking County and Bedford, Ohio; Burlington, Iowa; Marion and Pike,

counties, Missouri; White Pine and Eureka districts, Nevada; near Clen-
deuin, Montana.
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Syringothyris cuspidatus Walcott, and Herrick=S. carter!. 
Syringothyris extenuata (Hall). Waverly (L. Garb.).

Spirifer exteuuatus Hall, Geol. Survey Iowa, I, Pt. II, 1858, p. 520, pi. 7, fig. 6.  
White, Wheeler's Expl. and Surv. west 100th Mericl., 1875, p. 88, pi. 5, fig. 9.

Syriugothyris halli A. Winchell, Proc. Acad. Nat. Sci. Philadelyhia, 1863, p. 8.
Syringothyris extenuata Schuchert, Ninth Ann. Rep. N. Y. State Geol., 1890, 

p. 33. Keyes, Geol. Survey Missouri, V, 1895, p. 86.
Loc. Burlington, Iowa; Clarksville, Missouri; Battlecreek, Michigan; Moun 

tain Spring, Nevada.

Syringothyris gigas (Troost). Subcarboniferous. 
Cyrtia gigas Troost, Sixth Geol. Report Tennessee", 1841, p. 12. 
Syringothyris gigas Schuchert, Ninth Ann. Rep. N. Y. State Geol., 1890, p. 33. 
Loc. Harpeth River, Tennessee.

Syringothyris halli Winchell=S. carteri extenuata.
Syringothyris herricki Schuchert. Waverly (L. Garb.). 

Syringothyris cuspidatus Herrick (partiin), Bull. Denison Univ., Ill, 1888, pi. 5,
figs. 4-7 (not pis. 1, 2). 

Syringothyris herricki Schuchert, Ninth Ann. Rep. N. Y. State Geologist, 1890,
p. 36. Herrick, Geol. Ohio, VII, 1895, pi. 21, figs. 4-7. 

Loc. Granville, Ohio.

Syringothyris missouri Hall and Clarke. Chouteau (L. Garb.).
Syringothyris missouri Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p.

363, pi. 39, figs. 29-31. 
Loc. Chouteau Springs, Missouri. ""

Syringothyris (?) plena (Hall). Burlington (L. Garb.). 
Spirifer plena Hall, Geol. Survey Iowa, I, 1858, p. 603, pi. 13, fig. 4. 
Syringothyris ? plena Schuchert, Ninth Ann. Rep. N. Y. State Geologist, 1890, p. 37. 
Spirifer plenus Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 31, 39,48,

pi. 37, figs. 32, 33.
Syringothyris plena Keyes, Geol. Survey Missouri, V, 1895, p. 88, pi. 40, fig. 8. 
Loc. Burlington, Iowa; Hannibal, Missouri; Quincy, Illinois.

Syringothyris randalltSimpson. Waverly (L. Garb.). 
Syringothyris randalii Simpson, Trans. American Phil. Soc., n. ser., XVI, 1889,

p. 441, fig. 6. Schuchert, Ninth Ann. Rep. N. Y. State Geologist, 1890, p. 
36. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893; p. 50, pi. 27, figs. 13-16. 

Loc. Near Warren and Union City, Pennsylvania.

Syringothyris texta (Hall). Waverly to Keokuk (L. Garb.). 
Spirifer ouspidatus Yandell and Shumard, Cont. Geol. Kentucky, 1847, pp. 19, 21. 
Spirifer textus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 169. 

White, Second Ann. Rep. Indiana Bureau Statistics and Geol., 1880, p. 512,
pi. 7, figs. 1, 2; Tenth Rep. Indiana State Geol., 1881, p. 144, pi. 7, figs. 1,2. 

Spirifer subcuspidatus Hall, Geol. Survey Iowa, I, 1858, p. 646, pi. 20, fig. 5; 
Pal. New York, IV, 1867, p. 249. 

Spirifer propinquus Hall, Geol. Survey Iowa, I, 1858, p. 647. Meek and
Worthen, Geol. Survey Illinois, 1868, III, p. 530, pi. 19, fig. 8. 

Spirifer carteri Meek (partim), Pal. Ohio, II, 1875, pi. 14, fig. 7. 
Spirifer cuspidatiforinis Miller, North American Geol. Pal., 1889, p. 372. 
Syringothyris texta Schuchert, Ninth Ann. Rep. N. Y. State Geol., 1890, p. 34. 

Keyes, Geol. Survey Missouri, V, 1895, p. 88. 
Syringothyris subcuspidatus and texta Hall and Clarke, Pal. New York, VIII,

Pt. II, 1893, p. 50, pi. 26, figs. 8, 11 (?9,12); pi. 27, figs. 4-12,18. 
Loc. New Albany and New Providence, Indiana; near Louisville, Kentucky;

Sciotoville, Ohio; Keokuk, Iowa; Warsaw and Nauvoo, Illinois.
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Syringotliyris typa Winchell=&. carter!. 
TEREBRATELLA d'Orbigny.

Genotype Terebratula chilensis Brod.=Terebratula dorsata Ginelin.
Terebratella d'Orbigny, Pal. Franc. Ter. Cret., IV, 1847, p. 110. Dall, American 

Jour. Conch., VI, 1870, p. 115. Beecher, Trans. Connecticut Acad., IX, 1893, 
  p. 377.

Terebratella californica Stanton. Upper Cretaceous (Knoxville). 
Terebratella californica Stanton, Bull. U. S. Geol. Survey, 133, 1896, p. 33, pi. 1,

figs. 12, 13. 
LOG. Cottonwood Creek, Tehama County, California.

Terebratella (?) dubitanda (Cooper). Clipper Cretaceous. 
Megerlia dubiibanda Cooper, Bull. California State Mining Bureau, 4,1894, p. 50,

pi. 3, figs. 48, 49. 
Loo. Lajolla and Point Loma, California.

Terebratella (?) imbricata (Cooper). 1 H Upper Cretaceous. 
Megerlia imbricata Cooper, Bull. California State Mining Bureau, 4, 1894, p. 51,

pi. 3, figs. 50,51. 
Loc. Lajolla, California.

Terebratella obesa Gabb. Cretaceous (Chlco).
Terebratella obesa Gabb, Geol. Survey California, Pal., I, 1864, p. 205, pi. 26,

fig. 194. 
? Terebratella obesa Whiteaves, Mesozoic Fossils, Geol. Survey Canada, I, 1884,

p. 245. 
Loc. Texas Flat, Placer County, California; Queen Charlotte Island.

Terebratella plicata (Say). Cretaceous.
Terebratula plicata Say, American Jour. Sci., II, 1820, p. 43; Jour. Acad. Nat.

Sci. Philadelphia, VI, 1829, p. 73, pi. 3, figs. 5, 6. 
Terebratula sayi Morton, Syn. Cret. United States, 1834, p. 71, pi. 3, figs. 3,4; 

American Jour. Sci., XLVIII, 1845, p. 283. 
Terebratella plicata d'Orbigny, Prod. Pal., 1849, p. 259. Gabb, Proc. American

Phil. Soc., VIII, 1861, p. 193. Credner, Zeitscr. d. Deuschen Geol. Gessel.,
1870, p. 224. Whifcfield, Mon. U. S. Geol. Survey, IX, 1885, p. 12, pi. 1,
figs. 5-9. 

Loo. New Jersey.

Terebratella vanuxemi (Lyell and Forbes). Cretaceous.
Terebratula vanuxemiana Lyell and Forbes, Proc. Geol. Soc. London, 1844, p. 308,

with figures. 
Terebratula vanuxemi Lyell, and Forbes, Quart. Jour. Geol. Soc. London, I,

1845, p. 62, with figures. 
Terebratella vanuxemiana d'Orbigny, Prod. Pal., 1849, p. 259. Gabb, Proc. Acad.

Nat. Sci. Philadelphia, 1861, p. 19; Proc. American Phil. Soc., VIII, 1861,
p. 194. Whitfield, Mon. U. S. Geol. Survey, IX, 1885, p. 14, pj. 1, figs. 1-4. 

Terebratella vanuxemi Hollick, Trans. N. Y. Acad. Sci., XI, 1892, p. 98, pi. 1,
fig. 6. 

Loo. New Jersey; Tottenville, Staten Island.

Terebratella whitneyi Gabb=Bhynchonella whitneyi. 

TEREBRATULA Llhwyd.   Genotype T. perovalis Sowerby.
Terebratiila Llhwyd, Lithophylacii Britannici Ichnographia. 1696. Hall, Pal. 

New York, IV, 1867, p. 386. Dall, American Jour. Conch., VI, 1870, p. 101.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 153.

Terebratula senigma d'Orbigny=Bhynchonella senigma.
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Terebratula aenigma Darwin=Kkynchonella anduin.
Terebratula acuminatissima Castelnau=Spirifer acuininatus.
Terebratula audii d'Orbighy=Enteletes andii.
Terebratula antissiensis d'Orbiguy=Rb.ynchonella antissieusis.
Terebratula atlantica Morton=Terebratulina atlantica.
Terebratula arcuata Swallow (non Boemer)=Dielasma shumardauum.
Terebratula augusta Hall and Whitfield. Triassic-Jurassic.

Terebratula augusta Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., IV, 
1877, p. 285, pi. 7, figs. 7-10. White, Bull. U. S. Geol. Survey Terr., IV, 
1880, p. 108; Twelfth Ann. Rep. U. S. Geol. Survey Terr., 1883, p. 109.

LOG. Shoshone Springs, Nevada; Triassic, southwestern Idaho.

Terebratula bicanaliculata Scb.lotb.eim. Jurassic.
Terebratula bicanaliculata Schl., Me"m. Soc. Ge"ol. France, 2d ser, IV, 1851, p. 31,

pi. 8, figs. 17-19. 
Terebratula cornuta Burmeister and Geibel, Abh. Naturf. Gessel. Halle, VI, 1862,

p. 127. 
LOG. Europe; Dona Ana, Chile.

Terebratula bisacula McCbesney. Kaskaskia (L. Garb.). 
Terebratula bisacula McChesney, Descriptions New Fossils, 1861, p. 82. - 
LOG. Chester and Golconda, Illinois.

Terebratula borealis Castelnau=Clitambouites borealis.
Terebratula bovidens Morton=Dielasraa bovidens.
Terebratula brevilobata Swallow. Warsaw (L. Garb.).

Terebratula brevilobata Swallow, Traus. St. Louis Acad. Sci., II, 1863, p. 84. 
LOG. Ste. Genevieve County, Missouri.

Terebratula burlingtonensis White=Dielasma burlingtonensis. 
Terebratula cainila Morton=T. harlani.
Terebratula canipes Bavenel. Jackson (Eocene).

Terebratula canipes Ravenel, Proc. Acad. Nat. Sci. Philadelphia, II, 1844, p. 97. 
Conrad, American Jour. Conch., I, 1865, p. 15. 

Loc. South Carolina. s

Terebratula carneoidea Guppy. Eocene.
Terebratula cameoidea Guppy, Quart. Jour. Geol. Soc. London, XXII, 1866,

p. 296, pi. 19, fig. 2. 
Loc. San Fernando, Trinidad. 
01)8. May be the same as living Terebratula cubensis Pourtales (Dall)=Liothyris

sphenoidea. (Philippi). The latter also occurs fossil in the Pliocene of
Calabria and Sicily (Davidson).

Terebratula chiliensis d'Orbigny. Quarternary.
Terebratula chUensis d'Orbigny, Voyage dans 1'Arne'rique Me"rid., Pal., 1842,

p. 163." 
Loc. Coquimbo, Chile.

Terebratula cboctawensis Shuinard=Kingiua wacoensis. 
Terebratula coticinna Bayle and Coquand=Bhynchouella senigma. 
Terebratula cooperensis Miller=Seminula parva.
Terebratula copiapensis Moricke. Jurassic. 

Terebratula copiapensis Moricke, Neues Jahrb. f. Mineral., Beilageband, IX,
1894, p. 63, pi. 2, figs. 5a-5c. 

Loc. Quebrada de Maricnnga, Chile.
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Terebratula demissirostris Conrad. Eocene.
Terebratula deinissirostra Conrad, Kerr's Geol. North .Carolina, App. A, 1875,

p. 18, pi. 3, fig. 1. 
Loc. Wilniington, North Carolina.

Terebratula derbyana Rathbuu. Middle Devonian.
Terebratula derbyana (Hartt MS.) Rathbun, Bull. Buffalo Soc. Nat. Hist., I, 

1874, p. 236, pi. 10, figs. 15, 17, 22, 24, 25. Rathbun, Proc. Boston Soc. Nat. 
Hist., XX, 1879, p. 35.

LOG. Erere, Province of Para, Brazil.

Terebratula domeykana Bayle and Coqnaud. Jurassic. 
Terebratula domeykana Bayle and Coquand, Me"ui. Soc. G6ol. France, 2d eer.,

IV, 1851, p. 30, pi. 8, figs. 1-3. Burmeister and Geibel, Abh. Naturf. Gessel.
Halle, VI, 1862, p. 126. Moricke, Neues Jahrb. f. Mineral., Beilageband, IX,
1894, p. 64. 

Loc, Sierra de la Ternera, Dona Ana, and Juntas, Chile.

Terebratula dorenbergi Felix. Upper Jurassic. 
Terebratula dorenbergi Felix, Palteontographica, XXXVII, 1891, p. 176, pi. 27,

figs. 8-8b. 
LOG. Cerro de Titania, Oaxaco, Mexico.

Terebratula elia Hall. Middle Devonian. 
Terebratula elia Hall, Pal. New York, IV, 1867, p. 390, pi. 60, figs. 26-28. 
Loo. Waterloo, Iowa.

Terebratula elongata of American authors=Dielasma bovidens.
Terebratula emarginata Sowerby. Jurassic. 

Terebratula emarginata (Sowerby) Bayle and Coquand, M6m. Soc. Ge"ol. France,
2d eer., IV, 1851, p. 32, pi. 8, figs. 7-9. 

LOG Europe; Dona Ana, Chile.

Terebratula ficoides Bayle and Coquand. Jurassic.
Terebratula ficoides Bayle and Coquand, M6m. Soc. Ge"ol. France, 2d ser., IV, 

| 1851, p. 30, pi. 8, figs. 20-22. 
LOG. Dona Ana, Chile.

Terebratula floridana Morton=Terebratulina floridana. 
Terebratula formosa Hall=Dielasma formosum. 
Terebratula fragilis Morton=Terebratula harlani. 
Terebratula gaudryi d'Orbigny=Enteletes gaudryi. 
Terebratula geniculosa McChesney=Dielasma bovidens. 
Terebratula glossa Conrad =Terebratulina atlantica. 
Terebratula gorbyi Miller=Dielasma gorbyi.

Terebratula gottschei Steininan. Jurassic.
Terebratula gottschii Steinmau, Neues Jahrb. f. Min., Beilageband, 1881, p. 252,

pi. 14, figs. 7, 8. 
Loc. Caracoles, Bolivia.

Terebratula gracilis Swallow (non Von Buch)=T. swallovana. 
Terebratula guadalupae Eoemer=Terebratulina guadalupse. 
Terebratula halliana Gabb=Terebratulina atlantica. 
Terebratula harlani Morton. Upper Cretaceous.

Terebratula harlani Mortou, American Jour. Sci., XVIII, 1829, p. 250, pi. 3, fig. 
16; Ibidem, XVII, 1829, p. 283; Jour. Acad. Nat. Sci. Philadelphia, VI, 
1829, p. 73, pi. 3, figs. 1-4,7, 8; Syn. Cret. U. S., 1834, p. 70, pi. 3, fig. 1; pi. 9,
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Terebratula harlani Morton Continued.
figs. 2, 8, 9. Gabb, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 18; Proc.
American Phil. Soc., VIII, 1861, p. 196. Credner, Zeit. d. Deutschen Geol.
Gessel, 1870, p. 221. Whitfield, Mon. U. S. Geol. Survey, IX, 1885, p. 6, pi. 1,
figs. 15-23. 

Terebratnla fragilis Morton (uon Schloth.), Jour. Acad. Nat. Sci. Philadelphia,
VI, 1829, p. 75, pi. 3, figs. 3,4;-American Jour. Sci., XVIII, 1829, p. 250, pi. 3,
fig. 17; Ibidem, XVII, p. 283; Syn. Cret. U. S., 1834, p. 70, pi. 3, fig. 2. 

Terebratula perovalis Morton (nou Sowerby), Jour. Acad. Nat. Sci. Philadelphia,
VI, 1829, p. 77, pi. 3, figs. 7, 8.

Terebratula Camilla Morton, Syn. Cret. U. S., 1834, p. 70, in text. 
Terebratula harlani var. discoidea Morton. Syn. Cret. U. S., 1833. 
Terebratula harlani var. rectilatera Morton, Ibidem. 
Terebratula subfragilis d'Orbigny, Prod. Pal., II, 1849, p. 258. 
Terebratula atlantica (non Morton) Gabb, Proc. Acad. Nat. Sci. Philadelphia,

1861, p. 18. 
Loc. New Jersey; Delaware and South Carolina.

Terebratula liarmonia Hall Eunella harinonia.
Terebratula hastata of American authors=Dielasma bovidens.
Terebratula helena Whitfield. Upper Cretaceous.

Terebratula helena Whitfield, Ludlow's Rep. Black Hills Dakota, 1875, p. 103,
figs. 5-10. 

Loc. North of Belle. Fourche, South Dakota.

Terebratula hochstetteri Toula=Dielasma hoclistetteri.
Terebratula hohmanni Moricke. J.urassic.

Terebratula hohmauni Moricke, Neues Jahr. f. Mineral., Beilageband, IX, 1894,
p. 64, pi. 6, figs. 4a, 4b. 

Loc. Quebrada de Maricunga, Chile.

Terebratula humboldtensis Gabb. Triassic. 
Terebratula humboldteusis Gabb, Geol. Survey California, Pal., I, 1864, p. 34,

pi. 6, fig. 35. Hall and Whitfield, King's U. S. Geol. Expl. 40th Parl., IV,
1877, p. 282, pi. 6, figs. 22-24. Whiteaves, Cont. Canadian Pal., 1,1889, p. 129. 

Loc. Star Canyon, Humboldt County, and Dun Glen Pass, Pah-Ute Kange, Nevada;
Nicola Lake, Canada.

Terebratula ignaciana d'Orbigny. Jurassic. 
Terebratula ignaciana d'Orbigny, Voyage dans PAme'rique Me"rid., Pal., 1842, p.

63, pi. 22, figs. 14', 15. Darwin, Geological Observations on South America,
1846, p. 216. 

Loc. Cordillere du Chili, South America.

Terebratula inca Forbes=T. perovalis.
Terebratula inconstans Herrick=Cryptonellainconstans.

Terebratula inornata McChesney. "Keokuk to Coal Measures."
Terebratula inornata McChesney, New Pal. Fossils, 1860, p. 48. 
Loc. Sangamon County, Illinois.

Terebratula itaitubensis Derby=Dielasma itaitubense.
Terebratula jucunda Hall. Middle Devonian.

Terebratula jucunda Hall, Pal. New York, IV, 1867, p. 390, pi. 60, figs. 29-31.  
Nettelroth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 154. 

Loc. Waterloo, Iowa; Jefferson and Clark counties, Indiana.

Terebratula lachryma Morton=Terebratulina lachryma.
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Terebratula lactmosa Schl. Jurassic. 
Terebratula lacunosa (Schl.) Bayle and Coquand, Me"m. Soc. Ge*ol. France, ser. ii,

IV, 1851, p. 29, pi. 3, figs. 10, 11. 
Loc. Europe; Dona Ana, Chile.

Terebratula lapillus Morton. Coal Measures.
Terebratula lapillus Morton, American Jour. Sci., XXIX, 1836, p. 153, pi. 26, fig. 36. 
Loc. Junior Furnace, Scioto County, Ohio. 
Obs. Not determinable.

Terebratula lecta Guppy. Eocene.
Terebratula lecta Guppy, Quart. Jour. Geol. Soc. London, XXII, 1866, p. 296, pi.

19, fig. 3. 
Loc. San Fernando, Trinidad.

Terebratula lens Hall=Cryptonella lens. 
Terebratula leouensis Conrad=Kingena leonensis.
Terebratula liardensis Whiteaves. Triassic. 

Terebratula liardensis Whiteaves, Cont. Canadian Pal., I, 1889, p. 130, pi. 17, 
fig. 2. (Abstract of same pnb. 1888.)

Loo. Liard River, Canada.

Terebratula lincklseni Hall=Eunella linckl£eni.
Terebratula marcyi Shumard=Eumetria marcyi.
Terebratula meridionalis Conrad. Oolite or Cretaceous.

Terebratula nieridioualis Conrad, U. S. Astronomical Exped. to the Southern
Hemisphere, 1855, p. 282, pi. 42, fig. 10. 

Loc. Cordillera de Dona Ana, Chile.

Terebratula mesogona Castelnau. Formation. 1?
Terebratula mesogona Castelnau (non Phillips), Essai Syst. Sil. 1'Amdrique Sep-

teutrionale, 1843, p. 40, pi. 13, fig. 3. 
Loc. Vicinity of Quebec, Canada. 
01)8. Undeterminable.

Terebratula mexicana Hall. 1!Upper Carboniferous. 
Terebratula mexicana Hall, Emory's Rep. II. S. and Mexican Bound. Survey, I,

1857, pi; 20, fig. 2. 
LOG. Not given. 
O&s. Undefined. Compare with Seminula argentea.

Terebratula millipunctata Hall=Dielasina bovidens. 
Terebratula inorinoni Marcou=Hustedia mormoni. 
Terebratula navicella Hall=Centronella navicella.
Terebratula nitens Conrad. Miocene. 

Terebratula nitens Dana, Wilkes's U. S. Exped., X, 1849, p. 726, pi. 19, fig. 1.
(Conrad's earlier description I have not found.) 

Rhynchonella nitans Conrad, American Jour. Conch., 1865, p. 154.

Terebratula nuciformis Morton. Coal Measures.
Terebratula nuciformis Morton, American Jour. Sci., XXIX, 1836, p. 150, pi. 2,

fig. 5. -
Loc. Putnam Hill east of Flint Ridge, Ohio. 
Ola. Not defined so as to be. recognizable.

Terebratula nucula Sowerby=Bhynchonella nucula. 
Terebratula occidentalis Miller=Dielasma occidentale. 
Terebratula ovoides Eaton=Eenssel0eria ovoides.
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Terebratula Ontario Hall. Hamilton (Dev.).
Terebratula Ontario Hall, Pal. New York, IV, 1867, p. 418, pi. 60, figs. 45-48. 
LOG. Caiiandaigua Lake, New York.

Terebratula ornithocephala Bayle and Coquand=T. subovoides.
Terebratula parva Swallow=Seimnula parva.
Terebratula patagonica Sowerby. Tertiary.

Terebratula patagonica Sowerby, Darwin's Geol. Observations on South America,
1846, p. 252, pi. 2, fig. 25. 

LOG. St. Josef and St. Julian, Patagonia.

Terebratula pennata At water=Spiriferpennatus.
Terebratula (Zeilleria) perforata Piette. Jurassic.

Terebratula (Zeilleria) perforata (Piette) Moricke, Neues Jahrb. f. Mineral.,
Beilageband, IX. 1894, p. 65. 

LOG. Europe; Sierrc de la Ternera, Chile.

Terebratula perinflata Slmmard. , Upper Carboniferous.
Terebratula perinflata Shuniard, Trans. St. Louis Acad. Sci., 1,1859, p. 392. 
LOG. Guadalupe Mountains, Texas.

Terebratula perovalis Eaton (non Sowerby)=Rensselseria ovoides.
Terebratula perovalis Morton (non Sowerby)=T. harlani.
Terebratula perovalis Sowerby. Jurassic.

Terebratula inca Forbes, Darwin's Geol. Observations S. America, 1846, p. 268, pi.
5, figs. 19-20. 

Terebratula perovalis Bayle and Coquand, Me~m. Soc. Ge"ol. France, ser. ii, IV,
1851, p. 22, pi. 8, figs. 15,16. Gottsche, Palseontographica, Suppl., Ill, 1878,
p. 33, pi. 4, fig. 9. Steiuman, Neues Jahrb. f. Min., Beilageband, I, 1881, p.
252. Moricke, Ibidem, Beilageband, IX, 1894, p. 65, pi. 3, figs. 6a-6c. 

LOG. Europe; Manflas, Tres Cruces, Iquique, and Espinazito, Chile; Caracoles,
Bolivia.

Terebratula peruviana d'Orbigny=Semiriula argentea. 
Terebratula plauirostra Hall=Cryptonella planirostris. 
Terebratula planosulcata Meek and Worthen=Cleiothyris roissyi. 
Terebratula plicata Say=Terebratella plicata.
Terebratula poeyana Lea. ? Jurassic. 

Terebratula poeyana Lea, Trans. American Phil. Soc., n. ser.. VII, 1841, p. 260,
pi. 10, fig. 13. 

LOG. Habana, Cuba.

Terebratula prisca=Atrypa reticularis.
Terebratula punctata Sowerby. Liassic.

Terebratula puuctata Sowerby, Mineral Conch., I, 1812, p. 46. tab. 15. fig. 4.  
Davidson, British Oolitic and Liassic Brach., Pal. Soc., 1852, p. 45. Bur- 
meister and Geibel, Abh. Naturf. Gessel. Halle, VI, 1862, p. 127.

Terebratula cfr. punctata Behrendsen, Zeit. der. Deutschen Geol. Gessel., XLIII, 
1891, p. 395.

Terebratula (Waldheimia) punctata (Sowerby) Moricke, Neues Jahrb. f. Min 
eral., Beilagebaud, IX, 1894, p. C6.

LOG. Europe; Portezuelo Ancho, Argentine Republic; Manflas, Juntas, Chile.

Terebratula raimondiana Gabb. ^Cretaceous.
Terebratula raimondiana Gabb, Jour. Acad. Nat. Sci. Philadelphia, 2d eer.,

VIII, 1881, p. 298, pi. 42, fig. 9. 
LOG. Near Ollou, Peru.
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Terebratula reticularis=Atrypa reticularis..
Terebratula rectirostra Hall=Cryptonella rectirostris.
Terebratula repellini d'Orbigny. Jurassic.

Terebratula repellini Anguilera, Datos para la Geologia do Mexico, 1893, p. 18. 
LOG. Europe; Mexico.

Terebratularobusta Wliiteaves. Jurassic (^Cretaceous). 
Terebratula robnsta Whiteaves. Cont. Canadian Pal., I, 1889, p. 163, pi. 22, figs.

1,2.
Loc. Rocky Mountains, near Devils Lake, Canada. 
Obs. The horizon of this locality is probably Jurassic (Stanton).

Terebratula rockymontaua Marcou=Pugnax rockymontana.
Terebratula romingeri Hall=Craii8ena romiugeri.
Terebratula rowleyi Worthen=Dielasrna rowleyi.
Terebratula royssii. d'Orbigny (non L']5veill6)=Seniinula argentea. .
Terebratula royssii Marcoii==Cleiothyris roissyi.
Terebratula sacculus Daw son ; and Davidson=Dielasma sacculus.

Terebratula semisimplex White. Triassic.
Terebr'atnla semisimplex White, Bull. U. S. Geol. Survey Terr., V, 1879, p. 108. 
Loo. Southeastern Idaho.

Terebratul a serpen tin a O wen=E um etr ia in arcy i. 
Terebratula slmmardana Miller=Dielasma shumardanum. 
Terebratula simulator Hall=Eunella simulator. 
Terebratula spiriferoides Eaton=Atbyris spiriferoides.

Terebratula subexcavata Conrad. Oolite or Cretaceous.
Terebratula subexcavata Conrad, U. S. Astronomical Exped. to the Southern

Hemisphere, 1855, p. 282, pi. 41, fig. 4. 
Loo. Cordillera tie Dona Ana, Chile.

Terebratula subfragilis d'Orbigny=T. harlani.

Terebratula subovoides Eoemer. Lias (Jurassic). 
Terebratula ornithocephala (non Sowerby) Bayle and Coqnand, M6m. Soc. G6ol.

France, 2d ser, IV, 3851, p. 18, pi. 8, figs. 12-14. 
Terebratula snbovoides Behrendseu, Zeit. der Dentscheu Geol. Gessel., XLIII,

189.1, p. 395. Moricke, NeuesJahrb., f. Mineral., Beilagebancl, IX, 1894, p. 66. 
Loc. Europe; Valle lenas amorillas, Rio Salado, Argentine Republic; Mine

AmolanaSj Manilas, and Tres Cruces. Chile.

Terebratula subnumismalis David son 1 Lias (Jurassic).
Terebratula subnumismalis Daviclson, British Oolitic and Liassic Brach., Pal.

Soc., 1852, p. 36, pi. 51, fig. 10. 
Terebratula cfr. subnnmismalis Behrendsen, Zeit. der. Deutschen Geol. Gessel.,

XLIII, 1891, p. 396. 
Loc. Europe; Rio Salado, Argentine Republic.

Terebratula subretziforma McCnesney. Kaskaskia (L. Garb.). 
Terebratula snbretziaforma McChesney, Descrip. New Fossils, 1861, p. 82. 
Loc. Fountain Bluff, Illinois.

Terebratula. subtetoedra Conrad=Ehynchonella anduin. 
Terebratula subtilita Hall=Seminula argentea. 
Terebratula sullivanti Hall=Eunella sullivauti. 

Bull. 87  29
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Terebratula swallovana Miller. Kaskaskia (L. Garb.).
Terebratula gracilis Swallow (non von Buch), Trans. St. Louis Acad. Sci., II,

-1863, p. 83.
Terebratula swallovana Miller, American Pal. Foss., 2d ed., 1883, p. 299. 
LOG. St. Marys, Missouri; Chester,Illinois.

Terebratula tayloriana Lea=Rhynchonella tayloriana. 
Terebratula tetrsedra Sowerby=Bhynchonella tetrsedra. 
Terebratula titicacensis Gabb=Seminula titicacaensis.

Terebratula traversensis A. Winchell. Hamilton (Dev.).
Terebratula traversensis A. Wincnell, Kep. Lower Peninsula Michigan, 1866, p. 95. 
Loc. Grand Traverse region, Michigan.

Terebratula trinitatensis Guppy. . Eocene. 
Terebratula trinitatensis Guppy, Quart. Jour. Geol. Soc. London, XXII, 1866, p. 
. 296, pi. 19, fig. 1. 
Loc. Sanfernando, Trinidad.

Terebratula trinucleus Hall=Seminula trinucleus. 
Terebratula turgida Hall=Dielasma turgidum. 
Terebratula turpis Verneu.il=Clitainbonites borealis. 
Terebratula utali Marcou (non Hall and Whitfield)=Pugnax utah.

Terebratula (?) utab Hall and Whitfield. Lower Carboniferous,
Terebratula utah Hall and Whitfield, King's Geol. Expl. 40th Parl., IV, 1877, p.

258, pi. 4, fig. 18.
Loc. Cottonwood Divide, Wasatch Range, Utah. 
01)8. Not well established. Based upon a single dorsal valve. May be a Dielasma.

Terebratula valenciennii Castelnau=Meristella nasuta. 
Terebratula wacoensis Roeiner=Kingena wacoensis. 
Terebratula wilmingtonensis Lyell and Sowerby=Bhynchonella wil- 

mingtonensis.
Terebratula (?) cfr. zieteni Loriol. Jurassic. 

Terebratula cfr. zieteni Aguilera, Bol. Com. Geol6gica de Mexico, 1,1895, p. 1,
pi. 2, figs. 6,7. 

LOG. Rancho Alamitos, Sierra de Catorce, Mexico.

TEREBRATULINA d'Orb. Genotype Anomia caputserpentis Linn6.
Terebratulina d'Orbigny, Ann. Des. Sci. Nat., VIII, 1848, p. 67. Hall and Clarke, 

Thirteenth Ann. Rep. N. Y. State Geol., 1895, p. 872.

Terebratulina atlantica (Morton). Upper Cretaceous.
Terebratula atlantica Morton, Jour. Acad. Nat. Sci. Philadelphia,VIII, 1842, p. 214. 
Terebratula halliana Gabb, Proc. Acad. Nat. Sci. Philadelphia, V, 1861, p. 19. 
Terebratulina halliana Gabb, Proc. American Phil. Soc., VIII, 1861, p. 200. 
Terebratula glossa Conrad, American Jour. Conch., V, 1869, p. 42, pi. 1, fig. 22. 
Terebratulina atlantica Whitfield, Mon. U. S. Geol. Survey, IX, 1885, p. 9, pi. 1, figs.

10-13. Hollick. Trans. N. Y. Acad. Sci., XI, 1892, p. 98, pi. 1, fig. 8. 
Loc. New Jersey; Tottenville, Staten Island.

Terebratulina filosa Conrad. ^Cretaceous.
Terebratulina filosa Conrad, American Jour. Conch., II, 1866, pp. 77, 105, pi. 9, 

\ figs. 4,5.
Loc. Uniontowri, Alabama.



SCHUCHBBT.] INDEX AND BIBLIOGRAPHY. 451 

Terebratulina floridana (Morton). Cretaceous.
Terebratula floridana Morton, Syn. Cret. U. S., 1834, p. 72, pi. 16, fig. 17. 
Terebratulina floridana d'Orbigny, Prod. Pal., II, 1849, p. 258. Whitfield, Mon.

U. S. Geol. Survey, IX, 1885, p. 11. 
Loo. Prairie Bluff, Alabama.

Terebratulina gracilis (Sclilotheim). Eocene. 
Terebratula gracilis Schlotheim, Die Petrefactenkunde, 1820, p. 270. 
Terebratulina gracilis Conrad, American Jour. Concb.., 1,1865, p. 15. 
Loo. Europe; Alabama. N

Terebratulina guadalupae (Roemer). Upper Cretaceous.
Terebratula gandalupse Eoemer, Texas, 1849, p. 408; Kreidebildung voii Texas,

1852, p. 82, pi. 6, fig. 3. Gabb, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 19.
Loo. New Braunfels, Austin, and 200 miles north in Dallas County/Texas (Hill).

Terebratulina halliana Gabb T. atlantica.
Terebratulinalachryma (Morton). (Cretaceous 1?) Eocene?.

Terebratula lachryma Morton, Syu. Cret. U. S., 1834, p. 72, pi. 10, fig. 11; pi. 16,
fig. 6. 

Terebratulina lachryma d'Orbigny, Prod. Pal., 1849, p. 396. Gabb, Proc. Acad.
Nat. Sci. Philadelphia, 1861, p. 19; Proc. American Phil. Soc., VIII, 1861 p.
200. Conrad, American Jour. Conch., I, 1865, p. 15. Whitfield, Mon. U. S.
Geol. Survey, IX, 1885, p. 12, pi. 1, fig. 14. 

LOG. New Jersey; Claibome, Alabama.

TOK.YNIFEB, Hall and Clarke. Genotype T. criticus Hall and Clarke. 
Torynifer Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, explanation to 

pi. 84.
Torynifer criticus Hall and Clarke. St. Louis (L. Garb.). 

Torynifer criticus Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 84, 
figs. 34,35.

TEEMATIS Sharpe.
Genotype Orbicula terminalis Sharpe (non Emmons)=T. millipunc-

tata Hall.
Trematis Sharpe, Quart. Jour. Geol. Soc. London, IV, 1847, p. 66. Dall, Bull. 

Mus. Comp. Zool., Ill, 1871, p. 37; Bull. U. S. Nat. Mus., 8, 1877, p. 73.  
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 138, 168. Winchell 
and Schuchert, Minnesota Geol. Survey, III, 1893, p. 367. Hall and Clarke 
Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. '258.

Trematis crassipuncta Ulrich. Lorraine (Ord.). 
Trematis crassipuncta Ulrich, American Geologist, IV, 1889, p. 22; III, p. 378,

' fig-7-
Loc. Cincinnati, Ohio.

Trematis (?) dyeri Miller. Lorraine (Ord.). 
Trematis dyeri Miller, Cincinnati Quart. Jour. Sci., I, 1874, p. 347, fig. 39. 
Trematis (?) dyeri Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 142. 
Loo. Cincinnati, Ohio.

Trematis filosa Billings=Schizocrania filosa.
'Trematis fragilis Ulrich. Trenton (Ord.). 

Trematis fragilis Ulrich, American Geologist, IV, 1889, p. 21; III, p. 378, fig. 6. 
Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 142, pi. 4G, fig. 14. 

Loo. Near Covington, Kentucky.
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Trematis huronensis Billings.   Black River (Ord.).
Trematis huronensis Billings, Pal. Fossils, I, 1862, p. 53, tig. 59 on p. 52; Geol.

Canada, 1863, p. 159, fig. 130. 
Productella minneapolis Sardeson, Bull. Minnesota Acad. Nat. Sci., Ill, 1892, p.

332, pi. 4, figs. 11, 12. 
Trematis huronensis? Wiuchell and Schuchert, Minnesota Geol. Survey, III,

1893, p. 368, fig. 29. 
Loc. Pallideau Islands, Lake Huron; Minneapolis, Minnesota.

Trematis millepunctata Hall. Utica and Lorraine (Orel.).
Trematis millepunctata Hall, Description u. sp. Crinoidea and other Fossils, 

1866, p. 14; Twenty-fourth Rep. N. Y. State Cab. Nat. Hist., 1872, p. 221, 
pi. 7, figs. 22-25. Hall and Whitfield, Pal. Ohio", II, 1875, p. 70, pi. 1, figs. 
4-7. Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 16. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, p. 139, pi. 4G, figs. 4-10.

Loo. Cincinnati, Ohio.
O&s. See T. quincuncialis and T. reticularis.

Trematis montrealensis Billings. Trenton (Ord.). 
Tremati? montrealensis Billings, Pal. Fossils, 1,1862, p. 52, fig. 57; Geol. Canada,

1863, p. 159, fig. 128. 
Loc. Montreal, Canada.

Trematis oblata Ulrich. Utica and Lorraine (Ord.).
Trematis punctostriata Hall and Whitfield (non Hall, 1873), Pal. Ohio, II, 1875,

p. 70, pi. 1, figs. 8, 9. 
Trematis oblata Ulrich, American Geologist, IV, 1889, p. 23; III, p. 378, fig. 9. 

Hall and Clarke,- Pal. New York, VIII, Pt. I, 1892, p. 142, pi. 4G, fig. 20.   
Loc. Cincinnati, Ohio.

Trematis ottawaensis Billings. Trenton and Lorraine (Ord.).
Trematis ottawaensis Billings, Pal. Fossils, 1,1862, p. 53, fig. 58 on p. 52.; Geol. 

Canada, 1863, p. 159, fig. 129; Cat. Sil. Fossils Anticosti, 1866, p. 11. Hall 
and Clarke, Pal. New York, VIII, Pt. 1,1892, p. 139, pi. 4G, figs. 15-17. Win- 
chell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 369, fig. 30.

Loc. Ottawa, Canada; Anticosti; Trenton Falls, New York; Frankfort, Ken 
tucky; St. Paul, Minnesota.

Trematisf pannulus White=Iphidea pammlus. 
Trematis punctostriata Hall and Whitfield=T. oblata.

Trematis punctistriata Hall. Lorraine (Ord.).
Trematis punctostriata Hall, Twenty-third Rep. N. Y. State Cab. Nat. Hist., 1873, 

p. 243, pi. 13, figs. 17, 18. Hall and Clarke, Pal. New York, VIII, Pt. I, 
1892, p. 142, pi. 4G, figs. 11-13 (?3).

Loc. Clifton, Tennessee.

Trematis (?) pustulosa Hall. Lorraine (Ord.). 
Trematis? pustulosa Hall, Descrip. n. sp. Crinoidea and other Fossils, 1866, p.

15; Twenty-fourth Rep. N. Y. State Cab: Nat. Hist., 1872, p. 222. 
Loc. Near Horicon, Wisconsin.

Trematis quincuncialis Miller and Dyer. Lorraine (Ord.). 
Trematis quincuncialis Miller and Dyer, Cont. to Pal., II, 1878, p. 8, pi. 3, fig. 9.   
Loc. Lebanon, Ohio.
01)8. Seems to be only a variety of T. millepunctata occurring at a higher 

horizon.
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Trematis reticularis (Miller). Lorraine (Ord.). 
Crania reticularis Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 280, fig. 1. 
LOG. Brookville, Indiana.
01)8. The type specimens have been examined and appear to be young T. mille- 

punctata.

Trematis rudis Hall=Schizocrania rudis.

Trematis terminalis Emmons. Trenton (Ord.).
Orbicula terminalis Emmons, Geol. New York; Rep. Second Dist., 1842,p. 395,

fig. 4. Hall, Pal. New York, 1,1847, p. 100, pi. 30, fig. 11. 
Trematis terminalis Emmons, Americau Geologist, Pt. II, 1855, p. 201, fig. 63. 

Billings, Geol. Canada, 1863, p. 159, fig. 127. Hall and Clarke. Pal. New York,
VIII, Pt. 1,1892, p. 139, pi. 4G, figs. 1, 2. .

?Trematis terminalis Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 14. 
LOG. Middleville, Trenton Falls, Watertowu, and elsewhere in New York.

Trematis trimcata Hall=Schizobolus concentricus.

Trematis umbonata Ulricli. Lorraine (Ord.).
Trematis nmbonata Ulricli, American Geologist, IV, 1889, p. 23; III, 1889, fig. 8 

on p. 378. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 139, pi. 4G, 
figs. 18, 19.

7^oc. Covington, Kentucky; Cincinnati, Ohio.

TREMATOBOLUS Matthew. Genotype T. insignis Matthew.
Trematobolus Matthew, Canadian Rec. Science, 1893, p. 276. Hall and Clarke, 

Eleventh Ann. Rep. N. Y. State Geol., 1894, p. 252.

Trematobolus insignis Matthew. Middle Cambrian.
Trematobolus insignis Matthew, Canadian Record Science, 1893, p. 276, fig. 1;  

Trans. Royal Soc. Canada, Vol. XI, 1894, p. 88, pi. 16, fig. 4a-d; Trans. 
N. Y. Acacl. Sci., XIV, 1895, p. 122, pi. 4, fig. 2.

Loo. St. Martins, New Brunswick.

TREMATOSPIKA Hall. Genotype Spirifer? perforates Hall.
Trematospira Hall, Pal. New York, III, 1859, p. 207; Twelfth Rep. N. Y. State 

Cab. Nat. Hist,, 1859, p. 27; Pal. New York, IV, 1867, p. 271. Nettelroth, 
Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 135. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 124; Thirteenth Ann. Rep. 
N. Y. State Geologist, 1895, p. 798.

? Trematospira Hall, Sixteenth Rep. N. Y. State Cab. Nat. Hist., 1863, p. 54.

Trematospira acadi;e Hall and 01arke=Ehynchospira acadire.

Trematospira camura Hall. Niagara (Sil.). 
Atrypa camura Hall, Pal. New York, II, 1852, p. 273, pi. 56, fig. 3. 
Trematospira camura Hall, Pal. New York, III, 1859, p. 212, pi. 28A, fig. 1. Hall

and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 126, pi. 49, figs. 2-4. 
Rhyuchouella camura Billings, Geol. Canada, 1863, p. 315, fig. 322. 
LOG. Lockport, New York.

Trematospira costata Hall. Lower Helclerberg (Dev.). 
Trematospira costata Hall, Pal. New York, III, 1859, p. 210, pl.28A, 1859, fig. 4; 

Ibidem, IV, 1867, p. 276, figs. 5, 6. Hall and Clarke, Pal. New York, VIII,
Pt. II, 1895, pi. 49, figs. 19, 20. 

Loc. Albany and Schoharie counties, New York.

Trematospira deweyi Hall=Parazyga deweyi. 
Trematospira disparilis Hall=Atrypina disparilis.
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Trematospira dubia (Billings). Lower Helderberg (Dev.). 
Retzia dubia Billings, Proc. Portland Soc. Nat. Hist., 1,1863, p. 113, pi. 3, fig. 10. 
Trematospira dubia Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 126,

pi. 49, figs. 15,16. 
LOG. Square Lake, Maine. .  

Trematospira equistriata Hall and Clarke. Lower Helderberg (Dev.). 
Trematospira equistriata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895,

pi. 49, fig. 47. 
Loc. Cumberland, Maryland.

Trematospira gibbosa Hall. Hamilton (Dev.).
Trematospira gibbosa Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, 

p. 82; Pal. New York, IV, 1867, p. 272, pi. 45, figs. 7-15. Hall and Clarke, 
Pal. New York, VIII, Pt. II, 1895, pi. 49, figs. 23-27.

Loc. Bellona, York, and Darien, New York.

Trematospira helena Nettelroth=Rhynchospira helena.
Trematospira bippolyte (Billings). Lower Helderberg (Dev.). 

Retzia hippolyte Billings, Proc. Portland Soc. Nat. Hist., 1863, p. 112, pi. 13, fig. 9. 
Trematospira hippolyte Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

126, pi. 49, figs. 7, 8. 
Loc. Square Lake, Maine.

Trematospira hirsuta Hall=Parazyga hirsuta. 
Trematospira imbricata Hall=Atrypina irnbricata.
Trematospira (?) liniuscula A. Wiuchell. Hamilton (Dev.). 

Trematospira ? liniuscula A. Winchell, Rep. Lower Peninsula Michigan, 1866,
p. 94. 

Loo. Grand Traverse region, Michigan.

Trematospira matthewsoni McChesney=Atrypa marginalis.
Trematospira maria (Billings). Lower Helderberg (Dev.). 

Retzia maria Billings, Proc. Portland Soc. Nat. Hist., 1863, p. 112, pi. 3, fig. 8. 
Trematospira maria Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 126,

pi. 49, fig. 21. 
Loc. Square Lake, Maine.

Trematospira multistriata Hall. Lower Helderberg (Dev.).
Spirifer multistriata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 59,

figs. 1-6. 
Trematospira multistriata Hall, Pal. New York, III, 1859, p. 209, pi. 24, fig. 3;

pi. 28A, fig. 5; Ibidem, IV, 1867, p. 276. figs. 1-3. Hall and Claj-ke, Pal.
New York, VIII, Pt. II, 1893, p. 126, fig. 110, pi. 49, figs. 9-14. 

Retzia multistriata Billings, Geol. Canada, 1863, p. 958, fig. 458. 
Loc. Schoharie, New York.

Trematospira nobilis Hall=Cyclorhina iiobilis.
Trematospira perforata Hall. Lower Helderberg (Dev.).

Spirifer ? perforata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 60. 
Trematospira perforata Hall, Pal. New York, III, 1859, p. 208, pi. 28A, fig. 3; 

Ibidem, IV, 1867, p. 276. Hall and Clarke, Pal. New York, VIII, Pt. II, 1895,
pi. 49, figs. 5, 6. 

Loc. Albany and Schoharie counties and Hudson, New York.

Trematospira simplex Hall. Lower Helderberg (Dev.).
Trematospira simplex Hall, Pal. New York, III, 1859, p. 211, pi. 28A, fig. 2. Hall

and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 49, figs. 17, 18. 
Loc. Decatur County, Tennessee.
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Trematospira quadriplicata Miller=Bhynckotrema insequivalve.
Trematospira tennesseensis Hall and Clarke. Lower Helderberg (Dev.). 

Trematospira tennesseensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1895,
pi. 83, figs. 21-23. 

LOG. Perry County, Tennessee.

TRIGERIA (Bayle partim) Hall and Clarke.
Genotype Terebratula guerangeri de Verneuil.

Trigeria Bayle (partim), Explic. Carte Gdol. de France, Atlas, 1875, pi. 13. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 272, 273, tig. 189; Thir 
teenth Eep. N. Y. State Geologist, 1895, p. 856.

Trigeria gaudryi (CEhlert). Oriskany (Dev.).
Ceutronella gaudryi OEhlert, Bull. Soc. Geol. France. 3dser.,V, 1877, p. 593, pi.

10, fig. 8; Bull, de la Soc. d'Etudes Scientif. d'Angers, separate 1883, p. 2, pi.
 . figs. 10-17. 

Trigeria gaudryi Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 273, fig.
189, pi. 76, figs. 6,7. 

Loo. France; Cumberland, Maryland.

Trigeria (?) lepida Hall. Hamilton (Dev.).
Rhynchospira lepida Hall, Thirteenth Eep. N. Y. State Cab. Nat. Hist., 1860, p.

83; Pal. New York, IV, 1867, p. 276, pi. 45, figs. 1-6. 
Retzia lepida Miller, N. American Geol. Pal., 1889, p. 366. 
Trigeria ? lepida Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 274, pi. 50,

figs. 36-40. 
LOG. Canandaigua Lake and Bellona, New York.

Trigeria (?) margarida (Derby). Middle Devonian.
Centronella (?) margarida Derby, Archivos do Museu Nacional Rio de Janeiro,

IX, 1890, p. 84, -with figures in text.
Trigeria ? margarida Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 274. 
Loc. Head of Paraguay; Matto Grosso, Brazil.

Trigeria (?) portlandica (Billings). Lower Helderberg (Dev.).
Rensseheria portlandica Billings, Proc. Portland Soc. Nat. Hist., I, 1863, p. 115,

pi. 3, fig. 12. 
Trigeria ? portlandica Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 273,

pi. 76, figs. 4, 5. 
Loc. Square Lake, Maine.

Trigeria (?) wardiana (Kathbun). Middle Devonian. 
Retzia wardiana (Hartt) Rathbun, Bull. Buffalo Soc. Nat. Sci., I, 1874, p. 245,

pi. 10, figs. 2-5, 8, 9, 11, 12, 14, 16. Rathbun, Proc. Boston Soc. Nat. Hist.,
XX, 1879, p. 31. 

Retzia ? wardiana Derby, Archivos do Museu Nacioual do Rio de Janerio, IX,
1890, p. 78.

Trigeria ? wardiana Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 274. 
LOG. Province of Para, Brazil.

TRIMERELLA Billings. Genotype T. grandis Billings.
Trimerella Billings, Pal. Fossils, I, 1862, p. 166. Dall, American Jour. Conch., 

VI, 1870, p. 160; Ibidem, VII, 1871, p. 79. Davidson and King, Quart. Jour. 
Geol. Soc. London, XXX, 1874, p. 143. Dall, Bull. U. S. National Mus., 8, 
1877, p. 74. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, pp. 33, 46. 
163; Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 236.

Gotlandia Dall, American Jour. Conch., VI, 1870, p. 160.
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Trimerella acuminata Billings. Gtielpli (Sil.).
Trimerella acuminata Billings, Pal. Fossils, I, 1862, pp. 167, 168, fig. 152;  

American Jour. Sci., 3d ser., I, 1871, p. 471; Ann. Mag. Nat. Hist., 4th ser., 
VIII, 1871, p. 140. Dall, American Jour. Conch., VII, 1871, p. 82. David- 
son and King, Quart. Jour. Geol. Soc. London, XXX, 1874, p. 146, pi. 15, 
figs. 4-7; pi. 16, figs. 1, 2. Nicholson, Pal. Prov. Ontario, 1875, p. 68, fig. 
36. Hall and Clarke, Pal. NOAV York, VIII, Pt. I, 1892, pi. 4B, fig. 6.

Loc. Gait, New Hope, and Hespelar, Ontario; near Hillsboro, Ohio; Port Byron, 
Illinois; Gotland and Faro.

Trimerella billingsi Dall. Guelpli (Sil.).
Trimerella billiugsi Dall, American Jour. Conch., VII, 1871, p. 82, pi. 11, figs.

1-3. Davidsou and King, Quart. Jour. Geol. Soc. London, XXX, 1874, p. 150,
pi. 16, figs. 8, 9. 

Loc. New Hope, Ontario, Canada.

Trimerella dalli Davidson and King. Guelph (Sil.). 
Trimerella dalli Davidsou and King, Quart. Jour. Geol. Soc. London, XXX, 1874, 

p. 154, pi. 15, figs. 1-3. Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, 
pi. 4A, fig. 10. 

Loc. Hespelar, Elora, and New Hope, Ontario, Canada.

Trimerella galtensis Hall=Ehmobolus galtensis.
Trimerella grandis Billings. Guelph (Sil.).

Trirnerella grandis Billings, Pal. Fossils, I, 1862, pp. 166, 167, fig. 151. Dall, 
American Jour. Couch., II, 1870, p. 160; Ibidem, VII, 1871, p. 82. Hall, 
Twenty-third Rep. N. Y. State Cab. Nat. Hist., 1873, pi. 13, figs. 11-16.  
Davidsou and King, Quart. Jour. Geol. Soc. London, XXX, 1874, pi. 13, figs. 
2, 3. Nicholson, Pal. Prov. Ontario, 1875, p. 67, fig. 37. Hall and Clarke, 
Pal. New York, VIII, Pt. I, 1892, pi. 4A, figs. 1, 2; pi. 4B, figs. 2-5.

Loc. Gait, New Hope, and Elora, Hespelar, Ontario, Canada; near Hillsboro, 
Ohio; Wisconsin.

Trimerella minor Dall=Bhinobolus galtensis.

Trimerella obioensis Meek. Niagara (Sil.).
Trimerella ohioensis Meek, American Jour. Sci., 3d ser., 1,1871, p. 305. Dall, 

American Jour. Conch., VII, 1871, p. 83. Davidson and King, Geol. Mag., 
IX, 1872. Meek, Pal. Ohio, 1,1873, p. 183, pi. 16, fig. 1. Davidson and King, 
Quart. Jour. Geol. Soc. London, XXX, 1874, p. 153, pi. 16, figs. 3-7; pi. 19, 
figs. 1-2. Hall and Clarke, Pal. New York, VIII, Pt. J, 1892, pi. 4A, figs. 3-9.

Loc. Genoa, Ottawa County, Ohio; Port Byron, Illinois; Ontario, Canada.

TBIPLECIA Hall. Genotype Atrypa extaus Emmons.
Triplesia Hall, Pal. New York, III, 1859, p. 522; Twelfth Rep. N. Y. State Cab

Nat. Hist., 1859, p. 44. Waagen, Palteontologica Indica, Ser. XIII, I, 1884,
p. 576. 

Triplecia Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 269. Winch ell
and Schuchert, Minnesota Geol. Survey, III, 1893, p. 408. Hall and Clarke, 

"Eleventh Ann. Rep. N. Y. State Geologist, 1894, p. 289. 
Dicraniscus Meek, American Jour. Sci., 3d ser., IV, 1872, p. 279. Pal. Ohio, I,

1873, p. 576.

Triplecia cuspidata Hall. Trenton (Ord.). 
Atrypa cuspidata Hall, Pal. New York, I, 1847, p. 133, pi. 33*, fig. 1, and p. 318. 
Triplesia cuspidata Hall, Pal. New York, III, 1859, p. 522. Hall and Clarke,

Pal. New York, VIII, Pt. I, 1892, p. 270. 
Loc. Lowville, Lewie County. New York.
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Triplecia extans (Eminons). Trenton (Ord.). 
Atrypa extaua Eninious, Geol. N. Y.; Rep. Second Diet., 1842,. p. 395, fig. 6. 

Hall, Pal. New York, I, 1847, p. 137, pi. 33, Jig. 1. 
Triplesia extans, Hall, Ibidem, III, 1850, p. 523, figs. 1-3. 
Triplecia extans Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 270,,

pi. 11C, figs. 1-7. 
LOG. VVatertowu, Lowville, and Boonville, New York.

Triplecia niagaraensis Hall and Clarke. Niagara (Sil.). 
Triplecia magarensis Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 83,

figs. 16-20. 
LOG. Near Milwaukee, Wisconsin.

Triplecia nucleus Hall. Trenton (Ord.). 
Atrypa nucleus Hall, Pal. New York, I, 1847, p. 138, pi. 33, fig. 2. 
Triplesia nucleus Hall, Ibidem, III, 1859, p. 522. 
Triplecia nucleus, Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 270,

pi. 11C, figs. 8, 9. 
LOG. Midclleville, New York.

Triplecia ortoni Meek. Clinton {Sil.).
Dicraniscus ortoni Meek, American Jour. Sci., 3d ser., IV, 1872, p. 280. 

0 Triplesia ortoni Meek, Pal. Ohio, I, 1873, p. 178, pi. 15, fig. 1. 
Triplecia ortoni, Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 270;

pi. 11C, figs. 12-20. Foerste, Geol. Ohio, VII, 1895, p. 5.85. 
LOG. Dayton, Ohio; Newson, Tennessee.

Triplecia (?) radiata Whitfield. Calciferous (Orel.).
Triplesia radiata Whitfield, Bull. American Mus. Nat. Hist., II, 1889, p. 43, pi. 7,

figs. 5-8.
Triplecia radiata, Hall and Clarke, Pal. New York, VIII, Pt. I, 1892, p. 271. j 
LOG. Beekniantown, New York.

Triplecia ulrichi Winchell and Schnchert. Lorraine (Orel.).
Triplecia ulrichi W. and S., Minnesota Geol. Survey, III, 1893, p.409, fig. 34. 
LOG. Wykoff and Spring Valley, Minnesota.

Triplesia ambigua Hall=Camarella ambigua. 
Triplesia calcifera Walcott=Syntrophia calcifera. 
Triplesia congesta Hall=Hyattella congesta. 
Triplesia lateralis Whitfield=Syntropliia lateralis. 
Triplesia primordialis Whitfield=Syntrophia primordialis. 
Triplesia putillus Hall=Mmiulus waldronensis. 
Triplesia quadricostata Hall=Hyattella congesta.

TROPIDOLEPTUS Hall. Genotype Strophoraena carinata Conrad.
Tropidoleptus Hall, Tenth Rop. N. Y. State Cab. Nat. Hist., 1857, p. 152 (unde 

fined); Twelfth Rep. Ibidem, 1859, p. 31 (undefined); Twentieth Rop.  
Ibidem, 1867, pp. 165, 279; Pal. New York, IV, 1867, p. 404. Nettelrotb, 
Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 46. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 302; Thirteenth Ann. Rep. 
N. Y. State Geologist, 1895, p. 870.

Tropidoleptus carinatus (Conrad). Marcellus and Hamilton (Dev.).
Strophomeua carinata Conrad, Third Ann. Rep. N. Y. Geol. Survey, 1839, p. 64. 
Leptajua laticosta (Hall-) do Verneuil, Bull. Soc. Geol. France, 2d ser., IV, 1847,

p. 703. 
Tropidoleptus carinatus Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p.

151, figs. 1,2; Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 31, figs.
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Tropidoleptus carinatus (Conrad) Continued.
1-4.  Rogers, Geol. Pennsylvania, II, Pt. II, 1858, p. 828, fig. 672. Hall, Pal. 
New York, IV, 1867, p. 407, pi. 62, figs. 2, 3. Meek and Worthen, Geol. Survey 
Illinois, III, 1868, p. 427, pi. 13, fig. 2. Rathbun, Bull. Buffalo Soo. Nat. Sci., 
1,1874, p. 254, pi. 9, figs. 1, 9, 10, 26. Derby, Bull. Mus. Coinp. Zool., Ill, 
1876, p. 282. Rathbun, Proc. Boston Soc. Nat. Hist., XX, 1879, p. 35. Nettel- 
roth, Kentucky Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 146, 
pi. 17, figs. 14,15. A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 1892, 
p. 73, pi. 4, figs. 32-34. Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, 
p. 304, figs. 227,228, pi. 82, figs. 26-36.

Loc. New York; Falls of Ohio; Columbus, Ohio; Pennsylvania; Jackson County, 
Illinois; Erere, Province of Para, Brazil; Island of Coati, Lake Titicaca 
(Agassiz), and Rio Sicasica (Ulrich), Bolivia, South America; South Africa 
(Ulrich); France; Germany and England.

Tropidoleptus occidens Hall. Hamilton (Dev.). 
Tropidoleptus occidens Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860,

p. 91; Pal. New York, IV, 1867, p. 408, pi. 61A, figs. 50-52. Hall and Clarke,'
Pal. New York, VIII, Pt. II, 1895, pi. 82, figs. 37, 38. 

Loc. Iowa City, Iowa.

UNCINULUS Bayle. Genotype Rhynckonella subwilsoni d'Orbigtiy.
Uncinulus Bayle, Explic. de la Carte Ge"olog ; France, IV, Atlas, 1878, pi. 11, figs. 

17-20. Waagen, Palteontologica Indica, Ser. XIII, I, 1883, p. 424. GEhlert, 
Fischer's Manuel de Conchyliologie, 1887, p. 1306. Hall and Clarke, Pal. NOAV 
York, VIII, Pt.II, 1893, p. 195; Thirteenth Ann. Rep. N. Y. State Geologist, 
1895, p. 828.

Uncinulus abruptus Hall. Lower Helderberg (Dev.).
Rhynchonella abrupta Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 68,

fig. 1; Pal. New York, JII, 1859, p. 228, pi. 31, fig. 3.
Uncinulus abruptus Hall and Clarke, VIII, Pt. II, 1893, p. 199, pi. 58, figs. 15-21. 
Loc. Albany and Schoharie counties, New York.

Uncinulus campbellanus (Hall). Lower Helderberg (Dev.). 
Rhynchonella campbellana Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p.

79; Pal. New York, III, 1859, p. 239, pi. 43, fig. 2. 
Loc. Albany County, New York.

Uncinulus mutabilis Hall. Lower Helderberg (Dev.). 
Rhynchonella mutabilis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p.

66, figs. 1-7; Pal. New York, III, 1859, p. 225, pi. 29, fig. 4; pi. 30, figs. 1, 2. 
Uncinulus mutabilis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 199,

pi. 58, figs. 22-25. 
Loc. Schoharie and Carlisle, New York.

Uncinulus fcobilis Hall. Lower Helderberg (Dev.). 
Rhynchonella nobilis Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, p. 80,

figs. 1-3. Rogers, Geol. Pennsylvania, II, 1858, p. 825, fig. 645. Hall, Pal.
New York, III, 1859, p. 240, pi. 43, fig. 3. 

Uncinulus nobilis Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 58,
fig. 26. 

Loc. Albany and Schoharie counties, New York; Pennsylvania.

Uncinulus nucleolatus Hall. Lower Helderberg (Dev.).
Rhynchonella nucleolata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, 

p. 68; Pal. New York, III, 1859, p. 227, pi. 31, figs. If, 2. Billings, Proc. 
Portland Soc. Nat. Hist., 1863, p. 110, pi. 3, fig. 5.
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Uncinulus nucleolatus Hall Continued.
Uncinulus nucleolata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 199. 
LOG. Schoharie and Carlisle, New York; Square Lake, Maine; St. Blaiidine, New 

Brunswick, Canada.

Uncinulus pyramidatus Hall. Lower Helderberg (Dev.).
Rhynchonella pyrauiiclata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, 

p. 70; Pal. New York, III, 1859, p. 229, pi. 32, figs. 1, 2.
Uncinulns pyramidatus Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, pi. 58, 

figs. 27, 28.
Loo. Albany County, New York.

Uncinulus stricklandi (Sowerby). Niagara (Sil.).
Torebratula stricklandi Sowerby, Murchison's Sil. System, 1839, pi. 13, fig. 19.
Rhynchonella tennesseensis Hall (non Roemer), Trans. Albany Institute, IV, 

1860, p. 228; Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., Doc. ed., 
1876, pi. 26, figs. 34-40. White, Second Ann. Rep. Indiana Bureau of Sta 
tistics and Geol., 1880, p. 496, pi. 3, figs. 2-4; Tenth Rep. State Geol. Indiana,
1881. p. 128, pi. 3, figs. 2-4.

Rhynchonella stricklandi Hall, Twenty-eighth Rep. N. Y. State Mus. Nat. Hist., 
Doc. ed., 1879, p. 165, pi. 26, figs. 34-40; Eleventh Rep. State Geol. Indiana,
1882. p. 308, pi. 26, figs. 34-40. Nettelroth, Kentucky Fossil Shells, Mem.
Kentucky Geol. Survey, 1889, p. 81, pi. 27, figs. 9-11; pi. 29, figs. 3-6. 

Uncinulus (Uncmulina) stricklandi Hall and Clarke, Pal. New York, VIII, Pt.
II, 1895, pi. 58, figs. 38-40. 

Loc. Europe; Waldrou, Indiana; Louisville, Kentucky.

Uncinulus vellicatus Hall. Lower Helderberg (Dev.).
Rhynchonella vellicata Hall, Tenth Rep. N. Y. State Cab. Nat. Hist., 1857, pp.

69, 71, figs. 2, 3; Pal. New York, III, 1859, p. 230, pi. 33, fig. 1. 
Uncinulus vellicata Hall and Clarke, Pal. New York, VIII, Pt. II, 1895, p. 199. 
Loc. Albany and Schoharie counties, New York; Dalhousie, New Brunswick,

Canada.

VITULINA Hall. Genotype Y. pustulosa Hall.
Vitulina Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 72, figs. 1,2;  

Pal. New York, IV, 1867, p. 410. Hall and Clarke, Pal. New York, VIII, Pt. 
II, 1893, p. 138; Thirteenth Ann. Rep. N. Y. State Geologist, 1895, p. 804.

Vitulina pustulosa Hall. Hamilton (Dev.).
Vitulina pustulosa Hall, Thirteenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 

82; Pal. New York, IV, 1867, p. 410, pi. 62, fig. 1. Rathbun, Bull. Buffalo 
Soc. Nat. Sci., I, 1874, p. 255, pi. 9, figs. 2, 6-8, 11-13,15, 20,21, 27, 32. Derby, 
Bull. Mus. Comp. Zool., Ill, 1876, p. 282. Rathbun, Proc. Boston Soc. Nat. 
Hist., XX, 1879, p. 36. A. Ulrich, N. Jahrb. f. Mineral., Beilageband, VIII, 
1891, p. 273; Ibidem, Beilageband, VIII, 1892, p. 71, pi. 4, figs. 26-29. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, pp. 139, 317, pi. 82, figs. 18-25.

Loc. Near Tully and Tinkers Falls, New York; Monroe County, Pennsylvania; 
Erere, Province of Para, and provinces Parana and Matto Groeso, Brazil; 
island of Coati, Lake Titicaca, Tarabuco and Rio Sicasica, Bolivia; South 
Africa.

WALDHEIMIA King. Genotype W. flavescens Lamarck.
Waldheimia King, Mon Permian Fossils, Pal. Soc., 1850, p. 81. Dall, American 

Jour. Conch., VI, 1870, p. 107.

Waldheimia (?) catorcensis Aguilera. Jurassic. 
Waldheimia catorcensis Aguilera, Bol. Com. Geologica de Mexico, I, 1895, p. 1,

pi. 2, fig. 8. 
Loc. Rancho Alamitos, San Luis, Potosi, Mexico.
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Waldlieimia compacta White and St. Jolm=Cryptacanthia compacta. 
Waldheimia coutinhoana 33erby=Harttina coutinhoana. 
Waldheiinia deweyi Hall=Parazyga deweyi. 
Waldheimia formosa Hall=Bhynchospira formosa. 
Waldlieimia globosa Hall=Bhynchospira globosa. 
Waldheimia imbricata Cooper=Terebratella? imbricata.

Waldheimia kennedyi Ball. Miocene.
Waldheimia kennedyi Dall, Proc. California Acad. Sci., 1874 (extract, p. 4). 
LOG. Cerros Island, Lower California.

Waldheimia rectirostra Hall=Bhynchospira rectirostris. 
Whitfieldia Davidson=Meristina.

WHITFIELDELLA Hall and Olarke. Genotype Atrypa nitida Hall. 
Whitfieldella Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 58: Thir 

teenth Ann. Eep. N. Y. State Geologist, 1895, p. 766.

Whitfieldella (?) billingsana (Meek and Worthen). Niagara (Sil.).
Centronella billingsiana Meek and Wortheu, Geol. Survey Illinois, III, 1868, p.

352, figs, a, b, c; pi. 6, fig. 5. 
LOG. Alexander County, Illinois.

Whitfieldella (?) bisulcata (Yanuxem). Lower Helderberg (Dev.).
Atrypa bisulcata Vanuxem, Geol. N. Y.; Eep. Third Dist., 1842, p. 112. 
Merista bisulcata Hall, Pal. New York, III, 1859, p. 253. 
Loc. Litchfield, New York.

Whitfieldella cylindrica Hall. Clinton-Niagara (Sil.). 
Atrypa cylindrica Hall, Pal. New York, II, 1852, p. 76, pi. 24, fig. 2. 
Atrypa crassirostra Hall, Pal. New York, 1852, p. 269, pi. 55, fig. 4. 
Merista cylindrica Hall, Twelfth Eep. N. Y. State Cab. Nat. Hist., 1859, p. 77. 
Athyris cylindrica Billings., Geol. Canada, 1863, p. 317, fig. 333; Geol. Canada,

1863, p. 317, fig. 332.
Meristella (?Meristina) cylindrica Meek, Pal. Ohio, I, 1873, p. 180, pi. 15, fig. 2. 
Whitfieldella cylindrica Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p.

60, pi. 40, figs. 16-22. 
Loc. Lockport, New York; Hillsboro, Ohio; Hamilton, Ontario; Anticosti.

Whitfieldella (?) harpalyce (Billings). Lower Helderberg (Dev.).
Athyris harpalyce Billings, Proc. Portland Soc. Nat. Hist., 1863, p. 116, pi. 3,

fig. 14. 
Whitfieldella (?) harpalyce Hall and Clarke, Pal. New York, VIII, Pt. II, 1893,

p. 60. 
Loc. Square Lake, Maine.

Whitfieldella hyale (Billings). Ghielph (Sil.).
Charionella ? hyale, Billings, Pal. Fossils, I, 1862, p. 166, fig. 150. 

i. Whitfieldella hyale Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 60. 
i Charionella hyale Hall and Clarke, Ibidem, pi. 42, figs. 20, 21.

Loc. Galt'and Elora, Ontario; Wisconsin (Whitfield).

Whitfieldella intermedia Hall. Clinton-Niagara (Sil.). 
Atrypa intermedia Hall, Pal. New York, II, 1852, p. 77, pi. 24, figs. 3,4, ?6. Eogers,

Geol. Pennsylvania, II, 1858, Pt. II, p. 823, fig. 634.
Merista intermedia Hall, Twelfth Eep. N. Y. State Cab. Nat. Hist., 1859, p. 77. 
Athyris intermedia Nicholson and Hinde, Canadian Jour. Sci., XIV, 1874, p. 157. 

Nicholson, Pal. Prov. Ontario, 1875, p. 61, fig. 32A.
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Whitfieldella intermedia Hall Continued.
Whitfieldella intermedia Hall and Clarke, Pal. New York, VIII, Pt. II, -1893, p.

60, pi. 40, figs. 1, 2. 
LOG. Lockport, New York ; Thorold, Ontario; Pennsylvania.

Whitfieldella (?) Julia (Billings). Anticosti (Sil.).
Athyris Julia Billiugs, Pal. Fossils, I, 1862, p. 146, fig. 124. 
Meristella jalia Miller, N. American Geol. Pal., 1889, p. 354.
LOG. Auticosti.

/
Whitfieldella (?) naviformis Hall. Clinton-Niagara (Sil.).

Atrypa naviformis Hall, Geol. New York; Eep. Fourth Dist., 1843, p. 71, fig. 3;  
Pal. New York, II, 1852, p. 76, pi. 24, fig. 1. Nicholson and Hinde, Canadian 
Jour. Sci., n. sor., XVI, 1874, pp. 144, 157.

Meristella naviformis Hall. Twelfth Eep. N. Y. State Cab. Nat. Hist., 1859, p. 78.
Athyris naviformis Billings, Geol. Canada, 1863, p. 317, fig. 320. Nicholson, Pal. 

Prov. Ontario, 1875, p. 62, fig. 32E.
Whitfieldella naviformis Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 60, 

pi. 40, fig. 3.
LOG. Rochester, Sodus, etc., New York; Dundas, Ontario; Anticosti. 

Whitfieldella nitida Hall. Niagara (Sil.).
Atrypa nitida Hall, Geol. New York; Rep. Fourth Diet., Tables of Organic 

Eemains, 13, 1843, fig. 5; Pal. New York, II, 1852, p. 268, pi. 55, fig. 1.  
Billings, Canadian Nat. Geol., I, 1856, p. 137, pi. 2, fig. 9.

Merista nitida Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 78.
Athyris nitida Hall, Geol. Canada, 1863, p. 317, fig. 334.
Meristella nitida Hall, Trans. Albany Institute, IV, 1863, p. 226.
Meristina nitida Hall, Pal. New York, IV, 1867, p. 299; Twenty-eighth Eep. 

N. Y. State Mus. Nat. Hist., 1879, p'. 169, pi. 25, figs. 1-7; Eleventh Eep. 
State Geol. Indiana, 1882, p. 300, pi. 25, figs. 1-7. Nettelroth, Kentucky 
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 102, pi. 33, figs. 10,11.  
Beecher and Clarke, Mem. N. Y. State Mus., I, 1889, p. 70, pi. 7, figs. 6-10.

Whitfieldella nitida Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 59,. 
figs. 43,44; pi. 40, figs. 4-13.

LOG. Lockport, etc., New York; Hamilton, Ontario; Waldron, Indiana; Louis 
ville, Kentucky; Anticosti.

Whitfieldella nitida oblata Hall. Niagara (Sil.).
Atrypa nitida var. oblata Hall, Pal. New York, II, 1852, p. 269, pi. 55, fig. 2. 
Merista nitida var. oblata Hall, Twelfth Eep. N. Y. State Cab. Nat. Hist., 1859,

p. 78. 
LOG. Lockport, etc., New York.

Whitfieldella (?) nucleolata (Hall.) Coralline (Sil.).
Atrypa nucleolata Hall, Pal. New York, II, 1852, p. 328, pi. 74, fig. 10. 
Merista nucleolata Hall, Twelfth Eep. N. Y. State Cab. Nat. Hist., 1859, p. 78. 
Meristella nucleolata Whitfield, Geol. Wisconsin, IV, 1882, p. 321, pi. 25, fig. 5. , 
LOG. Schoharie, New York; near Milwaukee, Wisconsin.

Whitfieldella oblata Hall. Medina (Sil.).
Atrypa oblata Hall, Pal. New York, II, 1852, p. 9, pi. 4, tigs. 4, 5. 
Merista oblata Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 78. 
Whitfieldella (?) oblata Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 60. 
LOG. Lockport, New York.

Whitfieldella sulcata (Vanuxein). Waterliine (Sil.).
Atrypa sulcata Vanuxern, Geol. New York; Eep. Third Dist., 1842, p. 112, fig, 5. 

Hall, Ibidem, Eep. Fourth Dist., 1843, p. 142, fig. 5. 
Merista sulcata Miller, American Pal. Fossils, 1877, p. 115. 
LOG. Near Vienna village, New York.
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WILSONIA Kayser. Genotype Terebratula wilsoni Sowerby. 
Wilsonia Kayser, Zeitsclir. d. deutsch. geolog. Gesselsch., XXIII, 1871, p. 502. 

Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 195; Thirteenth Ann.
Rep. N. Y. State Geologist, 1895, p. 827. 

Uncinulina Bayle, Explic. de la Carte Ge"olog. France, IV, 1878, Atlas, pi. 13,
figs. 13-16. 

Obs. A subgenus of Camarotoechia.

Wilsonia kokomoensis (Miller). Waterlime (Sil.). 
Rhynchonella kokomoensis Miller, Eighteenth Ann. Rep. Geol. Survey Indiana,

1894, p. 312, pi. 9, figs. 22-24. 
LOG. Kokomo, Indiana.

Wilsonia saffordi Hall. Niagara and Lower Helderberg (Sil. and Dev.).
Rhynchonella saffordi Hall, Canadian Nat. Geol., V, 1860, p. 146. Hall and 

Whitfield, Twenty-seventh Rep. N. Y. State Cab. Nat. Hist., 1875, pi. 9, figs. 
27-29. Dawson, Acadian Geol., 3d ed., 1878, p. 598. Nettelroth, Kentucky 
Fossil Shells, Mem. Kentucky Geol. Survey, 1889, p. 79, pi. 27, figs. 22-24; 
pi. 33, figs. 4-6. .

Wilsonia saffordi Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 198, pi. 
58, figs. 5-14.

LOG. In the Arisaig group of Nova Scotia; Perry County, Tennessee; Louisville, 
Kentucky.

Wilsonia saffordi depressa (Nettelroth). Magara (Sil.).
Rhynchonella saffordi var. depressa Nettelroth, Kentucky Fossil Shells, Mem. 

; Kentucky Geol. Survey, 1889, p. 80, pi. 33, fig. 1-3. 
LOG. Louisville, Kentucky.

Wilsonia wilsoni (Sowerby). . Magara (Sil.).
Terebratula wilsoni Sowerby, Mineral Conchology, 1818, p. 118, fig. 3. 
Rhynchouella wilsoni Roemer, Sil. Fauna d. West. Tennessee, 1860, p. 71, pi. 5,

fig. 13.
Wilsonia wilsoni Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 198. 
Loc. Europe; Decatur County, Tennessee; Louisville, Kentucky; Lake Temis-

couata, New Brunswick.

YORKIA Walcott. Genotype Y. wanneri Walcott. 
Yorkia Walcott, Proc. U. S. Nat. Mus., XIX, 1897, p. 714.

Yorkia wanneri Walcott. Lower Cambrian.
Yorkia wanneri Walcott, Proc. U. S. Nat. Mus., XIX, 1897, p. 715, pi. 60, figs. 1-le.
Loc. Emigeville, Pennsylvania. 

Yorkia (?) washingtonensis Walcott. Lower Cambrian.
Yorkia (?) washingtonensis Walcott, Proc. U. S. Nat. Mus., XlX, 1897, p. 715, 

pi. 60, fig. 3.
Loc. Salem, Washington County, New York.

ZYGOSPIRA Hall. Genotype Atrypa modesta Hall.
Stenocisma Hall (non Conrad), Pal. New York, I, 1847, p. 142. Meek and Hay- 

den, Pal. Upper Missouri, Smithsonian Cont. to Knowl., XIV, 1864, p. 16.
Zygospira Hall, Fifteenth Rep. N. Y. State Cab. Nat. Hist., 1862, p. 154, figs. 

1, 2. Billings, Canadian Nat. Geol., VII, 1862, p. 393. Hall, Twentieth Rep. 
N. Y. State Cab. Nat. Hist., 1867, p. 267. Meek, Geol. Survey, Illinois, III, 
1868, p. 377. Davidson, Suppl. British Silurian Brachiopoda, Pal. Soc., 1882, 
p. 122. Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 465.  
Beecher and Schuchert, Biol. Soc. Washington, VIII, 1893, pp. 71-82. Hall 
and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 154.

Anazyga Davidson, Suppl. British Silurian Brachiopoda, Pal. Soc., 1882, p. 128.
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ZYGOSPIKA Hall Continued.
Hallina Winchell and Schuchert, Minnesota Geol. Survey, III, 1893, p. 471. 
Protozyga Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 151. 
Protozyga, Hallina and Zygospira Hall and Clarke, Thirteenth Ann. Rep. N. Y. 

State Geologist, 1895, pp. 809, 810, 812.

Zygospira sequila Sardeson=Z. nicoletti.
Zygospira anticostiensis Davidson=Catazyga erratica.
Zygospira cincinnatiensis Meek. Lorraine (Ord.).

Zygospira cincinnatiensis (James) Meek, Pal. Ohio, 1,1873, p. 126, pi. 11, fig. 5.  
Miller, Cincinnati Quart. Jour. Sci., II, 1875, p. 59. Hall and CJarke, Pal. 
New York, VIII, Pt. II, 1895, pi. 54, figs. 13,14.

LOG. Cincinnati, Ohio.

Zygospira concentrica Ulrich. Lorraine (Ord.). 
Zygospira concentrica Ulrich, Jour. Cincinnati Soc. Nat. Hist., II, 1879, p, 14,

pi" 7, fig. 10. 
LOG. Cincinnati, Ohio.

Zygospira deflecta Hall. Trenton (Ord.).
Atrypa deflecta Hall, Pal. New York, I, 1847, p. 140, pi. 33, fig. 4. 
Zygospira deflecta Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 157. 
Loc. Lewis County, New York; Ottawa, Canada.

Zygospira exigua (Hall). Trenton (Ord.).
Atrypa exigua Hall, Pal. New York, 1,1847, p. 141, pi. 33, fig. 6.
Genus ? exigua Hall, Twelfth Rep. N. Y. State Cab. Nat. Hist., 1859, p. 66.
Protozyga exigua Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 149, figs.

137,138, pi. 54, figs. 47,48. 
Loc. Lowville, Watertown, and Martinsburg, New York.

Zygospira erratica Davidson=Catazyga erratica. 
Zygospira headi Hall=Catazyga headi.
Zygospira kentuckiensis James. Lorraine (Ord.). 

Zygospira modesta var. kentuckiensis James, The Paleontologist, 1878, p. 7. 
Zygospira kentuckiensis Nettelroth, Kentucky Fossil Shells, Mem. Kentucky 

Geol. Survey, 1889, p. 138, pi. 34, figs. 21-25. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1895, pi. 54, figs. 11, 15, 16. 

Loc. Oldham and Jefferson counties, Kentucky.

Zygospira (?) mica (Billings). Anticosti (Sil.).
Rhynchonella mica Billings, Cat. Sil. Foss. Anticosti, 1866, p. 44. 
Zygospira ? mica Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 157. 
Loc. Division 4 of the Anticosti group, Anticosti.

Zygospira (?) minima Hall. Niagara (Sil.). 
Zygospira minima Hall, Descrip. n. sp. Foss. Waldron, Indiana, 1879, p. 14;  

Eleventh Rep. Indiana State Geologist, 1882, p. 305, pi. 27, fig. 7; Trans. 
Albany Institute, X, 1883, p. 70. 

Loc. Waldron, Indiana.

Zygospira modesta Hall. Utica and Lorraine (Ord.).
Atrypa modesta (Say) Hall, Pal. New York, I, 1847, p. 141, pi. 15, fig. 15; Thir 

teenth Rep. N. Y. State Cab. Nat. Hist., 1860, p. 69.
Zygospira modesta Hall, Fifteenth Rep. N. Y. State Cab. Nat. Hist., 1862, p. 

154; Twentieth Rep. Ibidem, 1867, p. 267, figs. 1, 2. Meek, Pal. Ohio, 1,1873, 
p. 125, pi. 11, fig. 4. Miller, Cincinnati Quart. "Jour. Sci., II, 1875, p. 58.  
Davidson, Suppl..British Sil. Brachiopoda, Pal. Soc., 1882, p. 122. WincheU
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Zygospira modesta Hall Continued.
and Schuchert, Minnesota, Geol. Survey, III, 1893, p. 467, pi. 34, figs. 42-44. 
Hall and Clarke, Pal. New York, VIII, Pt. II, 1893, p. 155, figs- 146-149, pi.
54, figs. 7-10, 12. Keyes, Geol. Survey Missouri, V, 1895, p. 98. 

Rhynchonella? modesta Billings, Geol. Canada, 1863, p. 211, fig. 211. 
LOG. Cincinnati, Ohio; Turin, etc., New York; Lattners, Iowa; Spring Valley,

Minnesota; Wisconsin; St. Louis County, Missouri; Ottawa, Canada (Ami).

Zygospira nicoletti Wiuchell and Schnchert. Trenton (Ord.).
Hallina nicoletti W. and S., American Geol., IX, April ], 1892, p. 293; Minnesota

Geol. Survey, III, 1893, p. 474, pi. 34, figs. 59-62. 
Zygospira aquila Sardesqn, Bull. Minnesota Geol. Survey, III, April 9, 1892, p.

335, pi. 4, figs. 15-18. ' 
Zygospira nicojleti Beecher and Schuchert, Biol. Soc. Washington, VIII, Pt. II,

1893, p. 71, pL 10, fig. 23; pi. 11, figs. 11, 12. 
LOG, Minneapolis, Rochester, and Fountain, Minnesota; Decorah, Iowa; Beloit,

Wisconsin; Auburn, Missouri.

Zygospira paupera Billings. Anticosti (Sil.). 
Zygospira paupera Billings, Cat. Sil. Fossils Anticosti, 1866, p. 46. Hall and

Clarke, Pal. New York, VIFI, Pt. II, 1893, p. 157. 
LOG. Division 3 of Anticosti group, Anticosti.

Zygospira putilla Hall and Clarke. *? Lorraine (Orel.). 
Zygospira putilla Ball and Clarke, Pal. New York, VIII, Pt. 11,1893, p. 157, fig.

150, p. 365, pi. 54, figs. 35-37; pi. 83, figs. 29, 30. 
LOG. Pike County, Missouri.

Zygospira recurvirostris (Hall). Trenton (Ord.).
Atrypa recurvirostris Hall, Pal. New York, 1,1847, p. 140, pi. 33, fig. 5. 
Rhynchonolla recurvirostris Billings, Geol. Canada, 1863, p. 168, fig. 152. 
Anazyga recurviroatra Davidsou, Suppl. British Sil. Bracliiopoda, Pal. Soc.,

1892. p. 129. 
Zygospira recurvirostra Winchell and Schuchert, Minnesota Geol. Survey, III,

1893. p. 466, pi. 34, figs. 38-41. Beecher and Schuchert, Biol. Soc.Washington, 
VIII, 1893, p. 71, pi. 10, figs. 7-21; pi. 11, figs. 1-10. Hall and Clarke, Pal. New 
York, VIII, Pt. II, 1895, pi. 54, figs. 1-6. Whiteaves, Pal. Foss., Ill, Pt. Ill, 
1897, p. 180.

LOG. New York; Kentucky; Iowa; Minnesota; Wisconsin; Ottawa, Canada; 
Lake Winnipeg, Manitoba. According to Billings it occurs also in the Lor 
raine group of Anticosti.

Zygospira saffordi Winchell and Sclmchert. Trenton (Ord.).
Hallina safforcli W. and S., American Geol., IX, 1892, p. 292; Minnesota Geol.

Survey, III, 1893, p. 473, pi. 34, figs. 55-58. Hall and Clarke, Pal. New York,
VIII, Pt. II, 1895, pi. 83, figs. 36-38. 

Zygospira saffordi Beecher and Schuchert, Biol. Soc. Washington, VIII, 1893, p.
71, pi. 10, fig. 22; pi. 11, figs. 13,13a. Hall and Clarke, Pal. New York, VIII,
Pt. II, 1893, p. 151, figs. 139-141. 

LOG. Lebanon, Tennessee; Highbridge, Kentucky.

Zygospira (?) subconcava Meek and Worthen. Lower Helderberg (Dev.).
Zygospira subconcava Meek and Worthen, Geol. Survey Illinois, III, 1868, p. 380,

pi. 7, fig. 1. 
LOG. Perry County, Missouri.

Zygospira npliami W. and S.=Catazyga uphami.
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The statute approved March 3, 1879, establishing the United States Geological Survey, contains the 
following provisions:

"The publications of the Geological Survey shall consist of the annual reportof operations, geological 
and economic maps illustrating the resources and classification of the lands, and reports upon general 
and economic geology and paleontology. The annual report of operations of the Geological Survey 
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports 
of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, butother- 
 wise in ordinary octavos. Three thousand copies of each shall bo published for scientific exchanges 
andfor sale at the price of publication; and all literary and cartographic materials received in exchange 
shall bo the property of the United States and form a part of the library of the organization; and the
money resulting from the sale of such publications shall be covered into the Treasury of the United 
States."

Except in those cases in which an extra number of any special memoir or report has been supplied 
to the Survey by resolution of Congress or has been ordered by the Secretary of the Interior, this 
oflice has no copies for gratuitous distribution.

ANNUAL REPORTS.

I. First Annual Report of the United States Geological Survey, by Clarence King. 1880. 8°. 79 pp. 
1 map. A preliminary report describing plan of organization and publications.

II. Second Annual Report of the United States Geological Survey, 1880-'81, by J. W. I'owell. 1882. 
8°. Iv, 588pp. 62 pi. 1 map.

III. Third Annual Report of the United States Geological Survey, 1881-'82, by J. W. Powell. 1883. 
8°. xviii, 564 pp. 67 pi. and maps.

IV. Fourth Annual Reportof the United States Geological Survey, 1882-'83, by J. W. Powell. 1884. 
8°. xxxii, 473 pp. 85 pi. and maps.

V. Fifth Annual Report of the United States Geological Survey, 1883-'84, by J. W. Powell. 1885. 
8°. xxxvi, 469 pp. 58 pi. and maps.

VI. Sixth Annual Report of the United States Geological Survey, 1884-'85, by J. W. Powell. 1885. 
8°. xxix, 570 pp. 65 pi. and maps.

VII. Seventh Annual Report of the United States Geological Survey, 1885-'86, by J. W. Powell. 1888. 
8°. xx, 656 pp. 71 pi. and maps.

VIII. Eighth Annual Report of the United States Geological Survey, 1886-'87, by J. W. Powell. 1889. 
8°. 2 pt. xix, 474, xii pp. 53 pi. and maps; 1 p. 1., 475-1063 pp. 54-76 pi. and maps.

IX. Ninth Annual Report of the United States Geological Survey, 1887-'88, by J. W. Powell. 1889. 
8°. xiii, 717 pp. 88 pi. and maps.

X. Tenth Annual Report of the United States Geological Survey, 1888-'89, by J. W. Powell. 1890. 
8°. 2 pt. xv, 774 pp. 98 pi. and maps; viii, 123 pp.

XI. Eleventh Annual Report of the United States Geological Survey, 1889-'90, by J. W. Powell. 1891. 
8°. 2pt. xv, 757 pp. 60 pi. and maps; ix, 351 pp. 30 pi.

XII. Twelfth Annual Report of the United States Geological Survey, 1890-'91, by J. W. Powell. 1891. 
8°. 2pt. xiii, 675 pp. 53 pi. and maps; xviii, 576 pp. 146 pi. and maps.

XIII. Thirteenth Annual Report of the United States Geological Survey, 1891-'92, by J. W. Powell. 
1893. 8°. 3 pt. vii, 240 pp. 2 maps; x, 372 pp. 105.pl. and maps; xi, 486pp. 77 pi. and maps.

XIV. Fourteenth Annual Report of the United States Geological Survey, 1892-'93, by J.W. Powell. 
1893. 8°. 2 pt. vi, 321 pp. 1 pi.; xx, 597 pp. 74 pi.

XV. Fifteenth Annual Report of the United States Geological Survey, 1893-'94, by J. "W. Powell. 
1895. 8°. xiv, 755pp. 48 pi.

XVI. Sixteenth Annual Report of the United States Geological Survey, 1894-'95, by Charles D. 
Walcott. 1895. (Parti, 1896.) 8°. 4pt. xxii,910pp. 117 pi. and maps: xix, 598 pp. 43 pi. and maps; 
xv, 646 pp. 23 pi.; xix, 735 pp. 6 pi.

XVII. Seventeenth Annual Report of the United States Geological Survey, 1895-'96, by Charles D. 
Walcott. 1896. 8°. 3 pt. in 4 vol. xxii, 1076 pp. 67 pi. and maps; xxv, 864 pp. 113 pi. and maps; 
xxii, 542pp. 8 pi. and maps; iii, 543-1058 pp. 5 pi.
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II ADVERTISEMENT.

MONOGRAPHS.

I. Lake Bonneville, by Grove TCarl Gilbert. 1890. 4°. xx, 438 pp. 51 pi. 1 map. Price $1.50.
II. Tertiary History of the Grand Gallon District, with atlas, by Clarence E. Button, Capt. TT. S. A. 

1882. 4°. xiv, 264 pp. 42 pi. and atlas of 24 sheets folio. Price $10.00.
III. Geology of the Comstock Lode and the Washoe District, with atlas, by George F. Becker. 1882. 

4°. xv, 422pp. 7 pi. and atlas of 21 sheets folio. Price $11.00.
IV. Comstock Mining and Miners, by Eliot Lord. 1883. 4°. xiv, 451 pp. 3 pi. Price $1.50.
V. The Copper-Bearing Eocks of Lake Superior, by Roland Duer Irving. 1883. 4°. xvi, 464 pp. 

151. 29 pi. and maps. Price $1.85.
VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by William Morris 

Fontaine. 1883. 4°. xi, 144 pp. 54 1. 54 pi. Price $1.05.
VII. Silver-Lead Deposits of Eureka, Nevada, by Joseph Story Curtis. 1884. 4°. xiii, 200 pp. 16 

pi. Price $1.20.
VIH. Paleontology of the Eureka District, by Charlea Doolittle AValcott. 1884. 4°. xiii, 298 pp. 

241. 24 pi. Price $1.10.
IX. Brachiopoda and Larnellibranchiata of the Earitan Clays and Greonsand Marls of New Jersey, 

byEobertP. AVhitfield. 1885. 4°. xx, 338 pp. 35 pi. 1 map. Price $1.15.
X. Diuocerata. A Monograph of an Extinct Order of Gigantic Mammals, by Othniel Charles Marsh. 

1886. 4°. xviii, 243 pp. 561. 56 pi. Price $2.70.
XI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel 

Cook Eussell. 1885. 4°. xiv, 288 pp. 46 pi. and maps. Price $1.75.
XII. Geology and Mining Industry of Leadville, Colorado, with atlas, by Samuel Franklin Emmous. 

1886. 4°. xxix, 770pp. 45 pi. and atlas of 35 sheets folio. Price $8.40.
Xm. Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker. 

1888. 4°. xix, 486 pp. 7 pi. and atlas of 14 sheets folio. Price $2.00.
XTV. Fossil Fishes and Fossil Plants of the Triassic Eocks of New Jersey and the Connecticut Val 

ley, by John S. Newberry. 1888. 4°. xiv, 152 pp. 26 pi. Price $1.00.
XV. The Potomac or Younger Mesozoic Flora, by William Morris Fontaine. 1889. 4°. xiv, 377 

pp. 180 pi. Text and plates bound separately. Price $2.50.
XVI. The Paleozoic Fishes of North America, by John Strong Newberry. 1889. 4°. 340 pp. 53 pi. 

Price $1.00.
XVII. The Flora of the Dakota Group, a Posthumous Work, by Leo Lesquereux. Edited by F. H. 

Knowltou. 1891. 4°. 400pp. 66 pi. Price $1.10.
XVIII. Gasteropoda and Cephalopoda of the Earitan Clays and Greenaand Marls of New Jersey, 

byEobertP. Wlntfield. 1891. 4°. 402pp. 50 pi. Price $1.00.
XIX. The Penokee Iron-Bearing Series of Northern Wisconsin and Michigan, by Eoland 1). Irving 

and C.E. Van Hise. 1892. 4°. xix, 534pp. 37 pi. Price $1.70.
XX. Geology of the Eureka District, Nevada, with atlas, by Arnold Hague. 1892. 4°. xvii, 419 pp. 

£pl. Price $5.25.
XXI. The Tertiary Ehynchophorous Coleoptera of North America, by Samuel Hubbard Scudder.

1893. 4°. xi, 206pp. ]8 pi. Price 90 cents.
XXII. A Manual of Topographic Methods, by Henry Gannett, Chief Topographer. 1893. 4°. xiv, 

300pp. 18 pi. Price $1.00.
XXIII. Geology of the Green Mountains in Massachusetts, by Raphael Pumpelly, J. E. Wolff, 

and T. Nelson Dale. 1894. 4°. xiv, 206 pp. 23 pi. Price $1.30.
XXIV. Mollusca and Crustacea of the Miocene Formations of New Jersey, by Eobert Parr Whitfield.

1894. 4°. 195pp. .24 pi. Price 90 cents.
XXV. The Glacial Lake Agassiz, by Warren TJpham. 1895. 4°. xxiv, 658 pp. 38 pi. Price $1.70. 

  XXVI. Flora of the Amboy Clays, by John Strong Newberry; a Posthumous Work, edited by 
Arthur Hollick. 1895. 4°. 260pp. 58 pi. Price $1.00.

XXVII. Geology of the Denver Basin, Colorado, by S. F. Emmons, Whitman Cross, and George H. 
Eldridge. 1896. 4°. 556pp. 31 pi. Price $1.50.

XXVIII. The Marquetto Iron-Bearing District of Michigan, with atlas, by C. E. Van Hise and W. 
S. Bayley, including a Chapter on the Eepublic Trough, by H. L. Smyth. 1895. 4°. 608 pp. 35 pi. 
and atlas of 39 sheets folio. Price $5.75. 
In preparation:

XXIX. The Geology of Old Hampshire County, Massachusetts, comprising Franklin, Hampshire, 
and Hampden Counties, by Benjamin Kendall Emerson.

XXX. Fossil Medusae, by Charles D. Walcott.
XXXI. Geology of the Aspen Mining District, Colorado, with atlas, by Josiah Edward Spurr.
XXXII. Geology of the Yellowstone National Park, Part II, Descriptive Geology, Petrography, and 

Paleontology, by Arnold Hague, J, P. Iddings, W. Harvey Weed, Charles D. Walcott, G. H. Girty, T. W. 
Stanton, and F. H. Knowlton.

XXXIII. Geology of the Narragansett Basin, by N. S. Shaler, J. B. Woodworth, and August F. 
Foerate.



ADVERTISEMENT. Ill

XXXIV. The Glacial Gravels of Maine and their Associated Deposits, by George H. Stone.
  Sauropoda, by 0. C. Marsh.
  Stegosauria, by 0. 0. Marsh.
  Brontotheriidse, by 0. C. Marsh.
  Report on Silver Cliff a7id Ten-Mile Mining Districts, Colorado, by S. F. Emmons.
  Flora of the Laramie and Allied Formations, by Frank Hall Knowlton,

BULLETINS.

  1. On Hypersthene-Andesite and on Triclinic Pyroxene in Augitio Rocks, by Whitman Cross, with a ; 
Geological Sketch of Buffalo Peaks, Colorado, by S.-F.Eminons. 1883. 8°. 42pp. 2 pi. Price 10 cents. 

2. Gold and Silver Conversion Tables, giving the Coining Value of Troy Ounces of Fine Metal, etc., 
computed by Albert Williams, jr. 1883. 8°. 8pp. Price 5 cents.  

S. On the Fossil Faunas of the Upper Devonian, along the Meridian of 76° 30', from Tornpkiua County, 
New York, to Bradford County, Pennsylvania, by Henry S. Williams. 1884. 8°. 36pp. Price 5 cents.

4. On Mesozoic Fossils, by Charles A. White. 1884. 8°. 36pp. 9 pi. Price 5 cents.
5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884. 8°. 325pp.   

Price 20 cents.
C.Elevations in tho Dominion of Canada, by J. W. Spencer. 1884. 8°. 43pp. -Price 5 cents.
7. Mapoteca Geologica Americana. A Catalogue of Geological Maps of America (North and South) 

1752-1881, in Geographic and Chronologic Order; by Jules Marcou and John Bel knap Marcou. 1884. 
8°. 184 pp. Price 10 cents.

8. Ou Secondary Enlargements of Mineral Fragments in Certain Kocks, by R. D. Irving and C. R. 
VanHiso. 1884. 8°. 56pp. Cpl. Price 10 cents.

9. A Report of Work done in tho 'Washington Laboratory during tho Fiscal Year 1883-'84. F.W. 
Clarke, Chief Chemist. T.M.Chatard, Assistant Chemist. 1884. 8°. 40pp. Price 5 cents.

10. On tho Cambrian Faunas of North America. Preliminary Studies, by Charles Doolittle Walcott. 
1884. 8°. 74pp. 10 pi. Price 5 cents.

11. On the Quaternary and Recent Mollusca of the Great Basin; with Descriptions of New Forms, 
by R. Ellsworth Call. Introduced by a Sketch of the Quaternary Lakes of the Great Basin, by G. K. 
Gilbert. 1884. 8°. 6C pp. 6 pi. Price 5 cents.

12. A Crystallographic Study of the Thiuolite of Lake Lahontan, by Edward S. Dana. 1884. 8°. ; 
34pp. 3 pi. Price 5 cents.

13. Boundaries of tho United States and of the Several States and Territories, with a Historical 
Sketch of tho Territorial Changes, by Henry Gannett. 1885. 8°. 135pp. Price 10 cents.

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Barus and Vincent 
Strouhal. 1885. 8°. 238 pp. Price 15 cents.

15. On the Mesozoic and Ceuozoic Paleontology of California, by Charles A. White. 1885. 8°. 33pp. \ 
Price 5 cents. ,
16. Ou the Higher Devonian Faunas of Ontario County, New York, by John M. Clarke. 1885. 8°. ,  
86pp. 3pl. Price 5 cents.

17. On the Development of Crystallization in the Igneous Rocks of Washoe, Nevada, with Notes on 
the Geology of the District, by Arnold Hague and Joseph P. Iddings. 1885. 8°. 44 pp. Price 5 
cents.
18. On Marine Eocene, Fresh-water Miocene, and Other Fossil Mollusca of Western North America, 

by Charles A. White. 1885. 8°. 26 pp. 3 pi. Price 5 cents.
19. Notes on the Stratigraphy of California, by George F. Becker. 1885. 8°. 28 pp. Price 5 cents
20. Contributions to the Mineralogy of the Rocky Mountains, by Whitman Cross and W. F. iille] 

brand. 1885. 8°. 114 pp. 1 pi. Price 1 0 cents.
21. The Lignites of the Great Siau. x Reservation; a Report on the Region between the Grand and 

MoreauRivers, Dakota, by Bailey Willis. 1885. 8°. 16pp. 5 pi. Price 5 cents.
22. Ou New Cret aceous Fossils from California, by Charles A. White. 1885. 8°. 25 pp. 5 pi. 

Price D cents.
23. Observations on the Junction between the Eastern Sandstone and the Keweeuaw Series on 

Keweenaw Point, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885. 8°. 124pp. 17 pi. 
^ rice 15 cents.

24. List of Marine Mollusca, comprising the Quaternary Fossils and Recent Forms from American 
Localities between Cape Hatteras and Cape Roq ue, including the Bermudas, by William Healy Dall. 
1885. 8°. 336pp. Price 25 cents.

25. The Present Technical Condition of the St eel Industry of the United States, by Phineas Barne 6' 
1885. 8°. 85pp. Price 10 cents.

26. Copper Smelting, by Henry M. Howe. 1885. 8°. 107pp. Price 10 cents.
27. Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Year 

1884-'85. 1886. 8°. 80pp. Price 10 cents.
28. The Gabbros and Associated Hornblende Rocks occurring in the Neighborhood of Baltimor6i 
dryland, by George Huntington Willi ams. 1886. 8°. 78pp. 4 pi. Price 10 cents.
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29. On the Fresh-water Invertebrates of the North American Jurassic, by Charles A. "White. 1888. 
8°. 41pp. 4 pi. Price 5 cents.

30. Second Contribution to' the Studies on the Cambrian Faunas of North America, by Charles Doo- 
little Walcott. 1886. 8°. 369pp. 33 pi. Price 25 cents.

31. Systematic Review of our Present Knowledge of Fossil Insects, including Myriapods and Arach 
nids, by Samuel Hubbard Scudder. 1886. 8°. 128 pp. Price 15 cents.

32. Lists and Analyses of the Mineral Springs of the United States (a Preliminary Study), by Albert 
C. Peale. 1886. 8°. 235 pp. Price 20 cents.

33. Notes on the Geology of Northern California, by J. S. Diller. 1886. 8°. 23 pp. Price 5 cents.
34. On the Relation of the Laramie Molluscan Fauna to that of the Succeeding Fresh-water Eocene 

and Other Groups, by Charles A. White. 1886. 8°. f>4 pp. 5 pi. Price 10 cents.
35. Physical Properties of the Iron-Carburets, by Carl Barns and Vincent Strouhal. 1886. 8°. 62 

pp. Price 10 cents.
36. Subsidence of Fine Solid Particles in Liquids, by Carl Barus. 1886. 8°. 58 pp. Price 10 cents.
37. Types of the Laramie Flora, by Lester F. Ward. 1887. 8°. 354 pp. 57 pi. Price 25 cents.
38. Poridotite of Elliott County, Kentucky, by J. S. Diller. 1887. 8°. 31 pp. 1 pi. Price 5 cents.
39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. 1887. 8°. 84 

pp. 1 pi. Price 10 cents.
40. Changes in River Courses in Washington Territory due to Glaciation, by Bailey Willis. 1887. 

8°. 10 pp. 4 pi. Price 5 cents.
41. On the Fossil Faunas of the Upper Devonian the Genesee Section, New York, by Henry S. 

Williams. 1887. 8°. 121pp. 4 pi. Price 15 cents.
42. Keport of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Year 

1885-'86. F. W. Clarke, Chief Chemist. 1887. 8°. 152pp. Ipl. Price 15 cents.
43. Tertiary and Cretaceous Strata of the Tuscaloosa, Tombigbee, and Alabama Rivers, by Eugene 

A. Smith and Lawrence C. Johnson. 1887. 8°. 189pp. 21 pi. Price 15 cents.
44. Bibliography of North American Geology for 1886, by Nelson H. Darton. 1887. 8°. 35 pp. 

Price 5 cents.
45. The Present Condition of Knowledge of the Geology of Texas, by Kobert T. Hill. 1887. 8°. 94 

pp. Price 10 cents.
46. Nature and Origin of Deposits of Phosphate of Lime, by K. A. F. Penrose, jr., with an Intro 

duction by N. S. Shaler. 1888. 8°. 143pp. Price 15 cents.
47. Analyses of Waters of the Yellowstone National Park, with an Account of the Methods of 

Analysis employed, by Frank Austin Goocli and Jamea Edward Whitfleld. 1888. 8°. 84 pp. Price 
10 cents.

48. On the Form and Position of the Sea Level, by Robert Simpson Woodward. 1888. 8°. 88 pp. 
Price 10 cents.

49. Latitudes and Longitudes of Certain Points in Missouri, Kansas, and New Mexico, by Robert 
Simpson AVoodward. 1889. 8°. 133 pp. Price 15 cents.

50. Formulas and Tables to facilitate the Construction and Use of Maps, by Robert Simpson Wood 
ward. 1889. 8°. 124pp. Price 15 cents.

51. On Invertebrate Fossils from the Pacific Coast, by Charles Abiathar White. 1889. 8°. 102 pp. 
U pi. Price 15 cents.

52. Subaerial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel Cook 
Russell. 1889. 8°. 05pp. 5 pi. Price 10 cents.

53. The Geology of Nantucket, by Nathaniel Southgate Shaler. 1889. 8°. 55 pp. 10 pi. Price 10 
cents.

54. On the Thermo-Electric Measurement of High Temperatures, by Carl Barus. 1889. 8°. 313 pp. 
incl. Ipl. 11 pi. Price 25 cents.

55. Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Year 
1886-'87. Frank Wigglesworth Clarke, Chief Chemist. 1889. 8°. 96 pp. Price 10 cents.

56. Fossil Wood and Lignite of the Potomac Formation, by Frank HallKnowlton. 1889. 8°. 72 pp. 
7pi. Price 10 cents.

57. A Geological Reconnaissance in Southwestern Kansas, by Robert Hay. 1890. 8°. 49pp. 2 pi. 
Price 5 cents.

58. The Glacial Boundary in Western Pennsylvania, Ohio, Kentucky, Indiana, and Illinois, by George 
Frederick Wright, with an Introduction by Thomas Chrcwder Chamberlin. 1890. 8°. 112pp., incl. 
1 pi. 8pl. Price 15 cents.

59. The Gabbros and Associated Rocks in Delaware, by Frederick D. Chester. 1890. 8°. 45 pp. 
1 pi. Price 10 cents.

CO. Report of Work done in the Division of Chemistry and Physics, mainly during the Fiscal Year 
1887-'88. F. W. Clarke, Chief Chemist. 1890. 8°. 174 pp. Price 15 cents.

61. Contributions to the Mineralogy of the Pacific Coast, by William Harlow Melville and Waldemar 
Lindgren. 1890. 8°. 40pp. 3 pi. Price 5 cents.

62. The Greenstone Schist Areas of the Menominee and Marquette Regions of Michigan; a Contri 
bution to the Subject of Dynamic Metamorphistn in Eruptive Rocks, by George Huntington Williams; 
with an Introduction by Roland Duer Irving. 1890. 8°. 241 pp. 16 pi. Price 30 cents.
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63. A Bibliography of Paleozoic Crustacea from 1698 to 1889, including a List of North American 
Species and a Systematic Arrangement of Genera, by Anthony W. Vogdes. 1890. 8°. 177 pp. Price 
15 cents.

64. A report of Work done in the Division of Chemistry and Physics, mainly during the Pineal 
Year 1888-'89. F. W. Clarko, Chief Chemist. 1890. 8°. 60 pp. Price 10 cents.

65. Stratigraphy of the Bituminous Coal Field of Pennsylvania, Ohio, and West Virginia, by Israel 
C. White. 1891. 8°. 212pp. 11 pi. Price 20 cents.

66. On a Group of Volcanic Rocks from the Tewan Mountains, New Mexico, and on the Occurrence 
of Primary Quartz in Certain Basalts, by Joseph Paxson Iddings. 1890. 8°. 34pp. Price 5 cents.

67. The Eolations of tho Traps of the Newark System in the New Jersey Region, by Nelson Horatio 
Barton. 1890. 8°. 82pp. Price 10 cents.

68. Earthquakes in California in 1889, by James Edward Keeler. 1890. 8°. 25 pp. Price 5 cents.
69. A Classed and Annotated Bibliography of Fossil Insects, by Samuel Hubbard Scudder. 1890. 

8°. 101 pp. Price 15 cents.
70. Report on Astronomical Work of 1889 and 1890, by Robert Simpson Woodward. 1890. 8°; 79pp. 

Price 10 cents.
71. Index to the Known Fossil Insects of the World, including Myriapods and Arachnids, by Samuel 

Hubbard Scudder. 1891. 8°. 744 pp. Price 50 cents.
72. Altitudes between Lake Superior and the Kocky Mountains, by Warren Upham. 1891. 8°. 

229pp. Price 20 cents.
73. Tho Viscosity of Solids, by Carl Barus. 1891. 8°. xii, 139 pp. 6 pi. Price 15 cents.
74. The Minerals of North Carolina, by Frederick Augustus Genth. 1891. 8°. 119pp. Price 15 

cents.
75. Kecord of North American Geology for 1887 to 1889, inclusive, by Nelson Horatio Darton. 1891. 

8°. 173 pp. Price 15 cents.
76. A Dictionary of Altitudes in the United States (Second Edition), compiled by Henry Gannett, 

Chief Topographer. 1891. 8°. 393pp. Price 25 cents.
77. Tho Teaan Permian and its Mesozoic Types of Fossils, by Charles A. White. 1891. 8°. 51 pp. 

4 pi. Price 10 cents.
78. A Report of Work done in the Division of Chemistry and Physics, mainly during tho Fiscal 

Tear 1889-'90. F. W. Clarke, Chief Chemist. 1891. 8°. 131 pp. ' Price 15 cents.
79. A Late Volcanic Eruption in Northern California and its Peculiar Lava, by J. S. Diller. 1891. 8°. 

38 \>p. 17 pi. Price 10 cents.
80. Correlation Papers Devonian and Carboniferous, by Henry Shaler Williams. 1891. 8°. 279pp. 

Price 20 cents.
81. Correlation Papers Cambrian, by Charles Doolittle Walcott. 1891. 8°. 447 pp. 3 pi. Price 

25 cents.
82. Correlation Papers Cretaceous, by Charles A. White. 1891. 8°. 273pp. 3 pi. Price 20 cents.
83. Correlation Papers Eocene, by William Bullock Clark. 1891. 8°. 173pp. 2 pi. Price 15 cents.
84. Correlation Papers Neocene, by W. H. Dall and G. D. Harris. 1892. 8°. 349 pp. 3 pi. Price 

25 cents.
85. Correlation Papers The Newark System, by Israel Cook Russell. 1892. 8°. 344 pp. 13 pi. 

Price 25 cents.
86. Correlation Papers Archean and Algonkian, by C. R. Van Hise. 1892. 8°. 549 pp. 12 pi. 

Price 25 cents.
87. A Synopsis of American Fossil Brachiopoda, including Bibliography and Synonymy, by Charles 

Schuchert. 1897. 8°. 464 pp. Price 30 cents.
90. A Report of Work clone in the Division o,f Chemistry and Physics, mainly during the Fiscal 

Tear 1890-'91. F. W. Clarke, Chief Chemist. 1892. 8°. 77 pp. Price 10 cents.
91. Record of North American Geology for 1890, by Nelson Horatio Darton. 1891. 8°. 88pp. Price. 

10 cents.
92. The Compressibility of Liquids, by Carl Barns. 1892. 8°. 96pp. 29 pi. Price 10 cents.
93. Some Insects of Special Interest from Florissant, Colorado, and Other Points in the Tertiariea 

of Colorado and Utah, by Samuel Hubbard Scudder. 1892. 8°. 35 pp. 3 pi. Price 5 cents.
94. The Mechanism of Solid Viscosity, by Carl Barus. 1892. 8°. 138pp. Price 15 cents.
95. Earthquakes in California in 1890 and 1891, by Edward Singleton Holden. 1892. 8°. 31 pp. 

Price 5 cents. 
90. The Volume Thermodynamics of Liquids, by Carl Barus. 1892. 8°. 100pp. Price 10 cents.
97. Tho Mesozoic Echinodermata of the United States, by William Bullock Clark. 1893. 8°. 207 

pp. 50 pi. Price 20 cents.
98. Flora of the Outlying Carboniferous Basins of Southwestern Missouri, by David White. 1893. 

8°. 139 pp. 5 pi. Price 15 cents.
99. Record of North American Geology for 1891, by Nelson Horatio Darton. 1892. 8°. 73 pp. 

Price 10 cents.
100. Bibliography and Index of the Publications of the U. S. Geological Survey, 1879-1892, by Philip 

Creveling Warman. 1893. 8°. 495pp. Price 25 cents.
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101. Insect Fauna of the Rhode Island Coal Field, hy Samuel Hubbard Scudder. 1893. 8°. 27 pp. 
I'pl. Price 5 cents.

102. A Catalogue and Bibliography of North American Mesozoic Invertebrata, by Cornelius Breck- 
inridge Boyle. 1893. 8°. 315pp. Price 25 cents.

103. High Temperature Work in Igneous Fusion and Ebullition, chiefly in Relation, to Pressure, by 
Carl Barus. 1893. 8°. 57 pp. 9 pi. Price 10 cents.

104. Glaciation of the Yellowstone Valley north of the Park, by Walter Harvey Weed. 1893. 8°. 
41pp. 4 pi. Price 5 cents.

105. The Laramie and the Overlying Livingstou Formation in Montana, by Walter Harvey Weed, 
with Report on Flora, by Frank Hall Kuowlton. 1893. 8°. 68 pp. 6 pi. Price 10 centa.

106. The Colorado Formation and its Invertebrate Fauna, by T. W. Stanton. 1893. 8°. 288 pp. 
45 pi. Price 20 cents.

107. The Trap Dikes of the Lake Champlain Region, by James Furman Kemp and Vernon Free 
man Marsters. 1893. 8°. 62 pp. 4 pi. Price 10 cents.

108. A Geological Reconnoissance in Central Washington, by Israel Cook Russell. 1893. 8°. 108 pp. 
12 pi. Price 15 cents.

109. The Eruptive and Sedimentary Rocks on Pigeon Point, Minnesota, and their Contact Phenom 
ena, by William Shirley Bayley. 1893. 8°. 121pp. 16 pi. Price 15 cents.

110. The Paleozoic Section in the Vicinity of Three Forks, Montana, by Albert Charles Peale. 1893. 
8°. 56pp. 6 pi. Price 10 cents.

111. Geology of the Big Stone Gap Coal Field of Virginia and Kentucky, by Marins R. Campbell, 
1893. 8°. 106 pp. 6 pi. Price 15 cents.

112. Earthquakes in California in 1892, by Charles I). Perrine. 1893. 8°'. 57pp. Price 10 cents.
113. A Report of Work done in the Division of Chemistry during the Fiscal Years 1891-'92 and 

1892-'93. F. W. Clarke, Chief Chemist. 1893.. 8°. 115 pp. Price 15 cents.
114. Earthquakes in California in 1893, by Charles D. Perrine. 1894. 8°. 23pp. Price 5.cents.
115. A Geographic Dictionary of Rhode Island, by Henry Gannett. 1894. 8°. 31pp. Price 5 cents.
116. A Geographic Dictionary of Massachusetts, by Henry Gannett. 1894. 8°. 126 pp. Price 15 

cents.
117. A Geographic Dictionary of Connecticut, by Henry Gannett. 1894. 8°. 67pp. Price 10 cents.
118. A Geographic Dictionary of New Jersey, by Henry Gannett. 1894. 8°. 131 pp. Price 15 cents.
119. A Geological Reconnoissance in Northwest Wyoming, by George Homans Eldridge. 1894. 8°. 

72 pp. 4 pi. Price 10 cents.
120. The Devonian System of Eastern Pennsylvania and New York, by Charles S. Prosser. 1894. 

8°. 81 pp. 2 pi. Price 10 cents.
121. A Bibliography of North American Paleontology, by Charles Rollin Keyes. 1894. 8°. 251pp. 

Price 20 cents.
122. Results of Primary Triangulation, by Henry Gannett. 1894. 8°. 412pp. 17 pi. Price 25 cents.
123. A Dictionary of Geographic Positions, by Henry Gannett. 1895. 8°. 183pp. 1 pi. Price 15 

cents.
124. Revision of North American Fossil Cockroaches, by Samuel Hubbard Scudder. 1895. 8°. 176 

pp. 12 pi. Price 15 cents.
125. The Constitution of the Silicates, by Frank Wigglesworth Clarke. 1895. 8°. 109pp. Pricol5

cents.
126. A Mineralogical Lexicon of Franklin, Hampshire, and Hampden Counties, Massachusetts, by 

Benjamin Kendall Emerson. 1895. 8°. 180pp. 1 pi. Price 15 cents.
127. Catalogue and Index of Contributions to North American Geology, 1732-1891, by Nelson 

Horatio Darton. 1896. 8°. 1045pp. Price 60 cents.
128. The Bear River Formation and its Characteristic Fauna, by Charles A. White. 1895. 8°. 108 

pp. 11 pi. Price 15 cents.
129. Earthquakes in California in 1894, by Charles D. Perrine. 1895. &°. 25 pp. Price 5 cents.
130. Bibliography and Index of North American Geology, Paleontology, Petrology, and Mineralogy 

for 1892 and 1893, by Fred Boughton Weeks. 1896. 8°. 210pp. Price 20 cents.
131. Report of Progress of the Division of Hydrography for the Calendar Years 1893 and 1894, by 

Frederick Haynes Newell, Topographer in Charge. 1895. 8°. 126 pp. Price 15 cents.
132. The Disseminated Lead Ores of Southeastern Missouri, by Arthur Winslow. J896. 8°. 31 pp. 

Price 5 centa.
133. Contributions to the Cretaceous Paleontology of the Pacific Coast: The Fauna of the Knoxville 

Beds, by T. W. Stanton. 1895. 8°. 132pp. 20 pi. Price 15 cents.
134. The Cambrian Rocks of Pennsylvania, by Charles Doolittle Walcott. 1896. 8°. 43 pp. 15 pi. 

Price 5 cents.
135. Bibliography and Index of North American Geology, Paleontology, Petrology, and Mineralogy 

for the Year 1894, by F. B. Weeks. 1896. 8°. 141pp. Price 15 cents.
136. Volcanic Rocks of South Mountain, Pennsylvania, by Florence Bascom. 1896. 8°. 124pp. 28 

pi. Price 15 cents.
137. The Geology of the Fort Riley Military Reservation and Vicinity, Kansas, by Robert Hay. 

1896. 8°. 85 pp. 8 pi. Price 5 cents.
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138. Artesian-well Prospects in tbe Atlantic Coastal Plain Region, by N. H. Barton. 1896. 8°. 228 
pp. 19 pi. Price 20 cents.

139. Geology of the Castle Mountain Mining District, Montana, by W. H. Weed anil L. V. Pirsson. 
1896. 8°. 164pp. 17 pi. Price 15 cents.

140. Report of Progress of the Division of Hydrography for the Calendar Year 1895, by Frederick 
Hayiies Newell, Hydrographer in Charge. 1896. 8°. 356 pp. Price 25 cents.

141. The Eocene Deposits of the Middle Atlantic Slope in Delaware, Maryland, and Virginia, by Will 
iam Bullock Clark. 1896. 8°. 167 pp. 40 pi. Price 15 cents.

142. A Brief Contribution to the Geology and Paleontology of Korthwestern Louisiana, by T. Way- 
land Vanghan. 1896. 8°. 65pp. 4 pi. Price 10 cents.

143. A Bibliography of Clays and the Ceramic Arts, by John C. Branner. 1896. 8°. 114 pp. Price 
15 cents.

144. The Moraines of the Missouri Coteau and their Attendant Deposits, by James Edward Todd. 
1896. 8°. 71 pp. 21 pi. Price 10 cents.

145. The Potomac Formation in Virginia, by W. M. Fontaine. 1896. 8°. 149pp. 2 pi. Price 15 cents.
146. Bibliography and Index of North American Geology, Paleontology, Petrology, and Miner 

alogy for the Year 1895, by F.B. Weeks. 1896. 8°. 130pp. Price 15 cents.
147. Earthquakes in California in 1895, by Charles D. Perrine, Assistant Astronomer in Charge of 

Earthquake Observations at the Lick Observatory. 1896. 8°. 23 pp. Price 5 cents.
148. Analyses of Hocks, with a Chapter on Analytical Methods, Laboratory of the United States 

Geological Survey, 1880 to 1896, by F.W.Clarke and W.F. Hillebrand. 1897. 8°. 306pp. Price 20 
cents.

WATER-SUPPLY AND IRRIGATION PAPERS.

By act of Congress approved June 1.1, 1896, the following provision was made: 
"Provided, That hereafter the reports of the Geological Survey in relation to the gauging of 

streams and to the methods of utilizing the water resources may be printed in octavo form, not to 
exceed one hundred pages in length and five thousand copies in number; one thousand copies of 
which shall be for the official use of the Geological Survey, one thousand five hundred copies shall be 
delivered to the Senate, and two thousand five hundred copies shall be delivered to the House of Rep 
resentatives, for distribution. 1 ' 

Under this la\v the following papers have been published:
1. Pumping Water for Irrigation, by Herbert M. Wilson. 1896. 8°. 57 pp.
2. Irrigation near Phojnix, Arizona, by Arthur 3'. Davis. 1897. 8°. 97 pp.
3. Sewage Irrigation, by Georgo W. Eai'ter. 1897. 8°. 100pp.
4. A Reconnoissance in Southeastern Washington, by Israel Cook Russell. 1897. 8°. 96pp.
5. Irrigation Practice ou the Great Plains, by Elias Branson Cowgill. 1897. 8°. 39 pp.
6. Underground AVaters of Southwestern Kansas, by Erasmus Haworth. 1897. 8°. 65pp. 

In preparation: 
1. Seepage Waters of "Northern Utah, by Samuel Fortier.
8. Windmills for Irrigation, by E. C. Murphy.
9. Irrigation near Greeley, Colorado, by David Boyd.
10. Irrigation in Mesilla Valley, New Mexico, by F. C. Barker.

TOPOGRAPHIC MAP OF THE UNITED STATES.

When, in 1882, the Geological Survey was directed by law to make a geologic map of the United 
States, there was in existence no suitable topographic map to serve as a base for the geologic map. 
The preparation of such a topographic map was therefore immediately begun. About one-fifth of the 
area of the country, excluding Alaska, has now been thus mapped. The map is published in atlas sheets, 
each sheet representing a small quadrangular district, as explained under the following heading. The 
separate sheets are sold at 5 cents each when fewer than 100 copies are purchased, but when they are 
ordered in lots of 100 or more copies, whether of the same sheet or of different sheets, the price is 2 cents 
each. The mapped areas are widely scattered, nearly every State being represented. More than 
800 sheets have been engraved and printed; they are tabulated by States in the Survey's "List of 
Publications," a pamphlet which may be had on application.

GEOLOGIC ATLAS OF THE UNITED STATES.

The Geologic Atlas of the.United States is the final form of publication of the topographic and 
geologic maps. The atlas is issued in parts, progressively as the surveys are extended, and is 
designed ultimately to cover the entire country.

Under the plan adopted the entire area of the country is divided into small quadrangular districts 
(designated quadrangles), bounded by certain meridians and parallels. The unit of survey is also the 
unit ot publication, and the maps and descriptions of each quadrangular district are issued as a folio 
of the Geologic Atlas.

Each folio contains topographic, geologic, economic, and structural maps, together with textual



VIII ADVERTISEMENT.

descriptions and explanations, and is designated by the name of a principal town or of a prominent 
natural feature within the district.

Two forms of issue have been adopted: A library edition, bound between heavy paper covers and 
stitched; and afield edition, similarly bound, but unstitched.

"Under the law a copy of each folio is sent to certain public libraries and educational institutions. 
The remainder are sold at 25 cents each, except such as contain an unusual amount of matter, which 
are priced accordingly. Prepayment is obligatory. The folios ready for distribution are listed below.

No.

1 
2
3 
4
5 
6
7 
8 
9

10 

11 

12

13

14 
15 
16
17 
38

19

20 
21 
22
23
24 
25
26 
27

28 

29

30

31
32 
35

Name of sheet.

Livingston ....... 
Ringgold ....... J

Anthracite-Crest 
ed Butte. ( 

Harpers Perry. . .<

Estillville ....... j

Fredericksburg. .j 

Staunton ........ j

Knoxville ......./

Stevenson ....... |

Pikeville .........
McMinnville .....

Three Forks......

Pocahontas ...... j

Nevada City:
Nevada City.l 
Grass Valley.> 
Banner Hill .J 

Yellowstone Na 
tional Park: 

Gallatin......1 
Canyon ...... 1 
Shoshoue .... '
T olro

Pyramid Peak .... 
Franklin.. .......j

State.

Montana.. 
Georgia... 
Tennessee 
California. 
Tennessee 
California. 
Tennessee 
Colorado.. 
Tennessee 
Colorado.. 
Virginia .. 
WestVa.. 
Maryland . 
California. 
Virginia .. 
Kentucky. 
Tennessee 
Maryland. 
Virginia . . 
Virginia . . 
WestVa.. 
California. 
Tennessee 
N.Carolina 
California. 
California. 
Alabama. . 
Georgia. . . 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
Maryland. 
Virginia . . 
Montana. . 
Tennessee 
Virginia . . 
WestVa.. 
Tennessee 
Virginia . . 
Maryland . 
WestVa..

California.

Wyoming.

California. 
Virginia .. 
West Va. . 
Alabama .

Limiting meridians.

110°-111° 

} 85°-85° 30'
120° 30'-121.c 

840 30'^85° 
1210-121° 30' 

85°-85° 30' 
in^o in^o w

85° 30'-86° 
106o 45'_i07o 15'

1 77° 30'-78° 

120° 30'-121° 

1 82o 30'..83°

I 770-77° 30' 

| 790-790 30' 
1210-1220 

} 83° 30'-84°
121° 30'-122° 
121°-121° 30'

1 85° 30'-86°

8-1° 30'-85° 
85°-85° 30' 
85° 30'-86°

} 76° 30'-77°
111°-112° 

840-84° 30'

| 810-81° 30' 
83°-83° 30'

1 79°-79o 30'

f 121° 00' 25"-121° 03' 45" 
{ 121° 01' 35"-321° 05' 04" 
( 120° 57' 05"-121° 00' 25"

110°-111°

120°-120° 30' 
I 79°-79o 30' 

86°-86° 30'

Limiting parallels.

45°-46° 
340 30' -35°
38° 30'-39° 
35° 30' -36° 
38° 30' -39° 
35°-35° 30' 
38° 30' -39° 
35°-350 30' 

' 38° 45'-39°

39°-39° 30' 

38°-38o 30' 

36° 30'-37°

38°-38° 30'

380-38° 30' 
40°-4] o

35° 30'-36° 
39°-39° 30' 
390-39° 30'

34° 30'-35°

350-350 30' 
35° 30'-36° 
350 30'-8G°
380-38° 30'

450-460 
35° 30'-36o
37°-37 D 30' 
360-30° 30'

39°-39° 30'

39° 13' 50"-39° 17' 1C" 
39° 10' -22"-39° 13' 50" 
39° 13' 50"-39° 17' 16"

440-450

38° 30'-39° 
38° 30'-39° 
340.340 30'

Area, in 
square 
miles.

3.354 
980
932 
969 
932 
975 
932 
975 
465

925 

938 

957

938

938 
3,634 

925
925 
925

980

975 
969 
969
938

3,354 
969
951 
963

925

11.65 
12.09 
11.65

3,412

932 
932 
986

Price, 
in 

cents.

25 
25
25 
25 
25 
25 
25 
26 
50

25 

25 

25

25

25 
25 
25
25 
25

25

25 
25 
25
25
50 
25
25 
25

25

}"

75

25
25 
25

STATISTICAL PAPEES.

Mineral Resources of the United States, 1882, by Albert Williams, jr. 1883. 8°. xvii, 813 pp. Price 
50 cents.

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, jr. 1885. 8°. xiv, 1016 
pp. Price 60 cents.

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology. 1886. 
8°. vii t 576pp. Price 40 cents.

Mineral Resources of the United States, 1886, by David T. Day. 1887. 8°. viii, 813pp. Price 50 cents.
Mineral Resources of the United States, 1887, by David T. Day. 1888. 8°. vii,832pp. Price 50 cents.
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Mineral Kesources of the "United States, 1888, by David T. Day. 1890. 8°. vii, 652pp. Price 50 cents.
Mineral Kesources of the United States, 1889 and 1890, by David T. Day. 1892. 8°. viii, 671 pp. 

Price 50 cents.
Mineral Resources of the United States, 1891, by David T. Day. 1893. 8°. vii, 630pp. Price 50 cents.
Mineral Kesources of the United States, 1892, by David T. Day. 1893. 8°. vii, 850pp. Price 50 cents
Mineral Kesources of the United States, 1893, by David T. Day. 1894. 8°. viii, 810 pp. Price 50 cents.
On March 2, 1895, the following provision was included in an act of Congress:
"Provided, That hereafter the report of the mineral resources of the United States shall he issued 

as a part of the report of the Director of the Geological Survey."
In compliance with this legislation, the report Mineral Eesources of the United States for the 

Calendar Tear 1894 forms Parts III and IV of the Sixteenth Annual Report of the Survey, and Min 
eral Eesources of the United States for the Calendar Year 1895 forms Part III of the Seventeenth 
Annual Report of the Survey.

The money received from the sale of these publications is deposited in the Treasury, and the Secre 
tary of the Treasury declines to receive bank checks, drafts, or postage stamps; all remittances, there 
fore, must be by POSTAL NOTE or MONEY ORDER, made payable to the Director of the U. S. Geological 
Survey, or in CURRENCY, for the exact amount. Correspondence relating to the publications of the 
Survey should be addressed

To THE DIRECTOR OF THE
UNITED STATES GEOLOGICAL SDHVEY,

WASHINGTON, D. C. 
WABHIKOTON, D. C., June, 1897.
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