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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UN1TBD STATES (FEOLOGICAL SURVEY,

A Washington, D. C., May 31, 190}.
Sir: | have the honor to transmit herewith the manuscript of a
report entitled *“Contributions to Devonian Paleontology, 1903, by
Henry Shaler Williams and Edward M. Kindle, and to recommend its
publication as a bulletin.. The report consists of two parts: 1. Fossil
faunas of the Devonian and Mississippian (‘“ Lower Carboniferous”)
of Virginia, West Virginia, and Kentucky. II. Fossil faunas of the

Devonian sections of central and northern Pennsylvania. - ’

Very respecttully, :

C. W. Havss, -
: : Geologist in Charge of Geology.
~ Hon. CuarLes D. Warcorr,
- Divector United States (eological Survey.
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CONTRIBUTIONS TO l)l%\agNl;AN PALEONTOLOGY,

PART 1 —FO0SSIL FAUNASOF THE DEVONIAN AND MISSISSIPPIAN (“LOWER
CARBONIFEROUS?”) OF VIRGINIA, WEST VIRGINIA, AND KENTUCKY.

By H. 8. W 1LLiams and E. M. KIN])'L'E.‘

- INTRODUCTION.
By H. S. Wirnianms.

The investigations herein reported were begun for the purpose of
ascertaining the nature of the changes in sedimentation, in fossils, and
in sequence of faunas southward along the Devonian formations in the
southern Appalachians. Collections were made by the senior author
in southern Virginia and eastern Kentucky in 1895, and the results of
the preliminary study of the fossils were reported in a paper read
before the Geological Society of America in December, 1896.¢

In southern Virginia (at Bigstone Gap) the Devonian is represented
by a continuous black shale, which probably runs upward beyond the
stratigraphic horizon at which Carboniferous faunas appear in other -
vegions. In east-central Kentucky thé black shale, supposed to be in
large part Devonian, continues upward beyond the horizon at which
the earliest Carboniferous faunas appear. In neither the Bigstone
Gap nor the Irvine (Ky.) sections was any trace of the Chemung
tauna of New York seen. At several places, at the base of the hlack
shales, the latest fauna appears to be no younger than Oriskany, and
suggested that either there was an unconformity at the base or a black
shale sedimentation continued during post-Oriskany Devonian time.

Evidence of the unconformity at the base of the black shale is fur-
nished by the sections at Brooks station, 15 miles south of Louisville,
and at Huber, Bullitt County, Ky. t

In order to demonstrate the conditions intermediate between those
represented by the typical northern sections and by the sections in
the southern Appalachians, Dr. E. M. Kindle in 1898 made a special

aOn the southern Devonian formations: Am. Jour. Sci., 4th ser., vol. 3, 1897, pp. 395-405.

- 15



16 CONTRIBUTIONS TO DEVONIAN PALEONTOLOGY..  [BuLL.244.

examination of the Devonian sections in Kentucky, West Virginia,
and Virginia. Additional collections were thus obtained, and later
all the material was studied together and the faunules listed and-com-
pared. The original identifications in the following paper were made
by Doctor Kindle. They have heen reviewed by the sénior author,
who is responsible for the discussions which follow the statistics. -

KENTUCKY SECTIONS.
i3y E. M. KIN])LE.

The Kentucky sections examined furnished faunules from the fol-
lowing localilies:
Seclions examined in Kentucksy.

5 A. Bear Grass Creck quames near Lomswllc, Ky.
7 \ Jeffersonville, Clark County, Ind.
B. Jeffersonville, Indiana side, near Government jetty.
C. South end of Pittsburg, Cincinnati, Chxcago and St. Louis Railway bndgu, .
Louisville, Ky.

1365 A. Brooks, Bullitt County, Ky. :

) B. Button Mold Knob, three-fourths of a mile northm% of Brooks.
C. One mile west of Brooks station.

1367 A. Railroad cut, one-fourth of a mile south of Huber, Bul]ltt County, l\;

1368 A. Quarry at Clermont, Bullitt County, Ky.
B. Ravine about one-fourth of a mile southeast of quarry, Clermont, Ky.
C. Section at Deerlick Knob, Bullitt County.

1371 A. West of town of New Haven, Nelson County, Ky.; on bank of Rolling Fork.
B. About 5 miles south of New Haven along the pike at Muldro“s Hill.

1372 A. Northwest of Riley station, Marion County, Ky.
B. South of Riley station.

1373 A. About three-fourths of a mile west of Parksville, Boyle County, Ky.
B. An old quarry in the “‘ Knobstone” sandstone, 13 miles west of Parksville.

1374 A. Lone Knob, near Junction City, Boyle County, Ky.

1375 A. Crab Orchard, Lincoln County, Ky. -

135
135

BEAR GRASS CREEK QUARRIES, NEAR LOUISVILLE, KY.

Just east of Louisville the Niagara limestone is extensively quarried
along the banks of Bear Grass Creek. The tops of the hills in the’
vicinity of the quarries are usually capped with from 10 to 15 feet of
Devonian limestone. The following section is exposed at the quarry
south of the institution for the blind: ‘

Section 1355 A, on Bear Grass Creek, Kentucky.

Feet.
2. White to light gray limestone (Devonian)....... . ... .o . ool 10 -
1. Light bluish-gray arenaceous limestone (Niagara) ........ ... .............. 35

In the Niagara beds (1) corals are common, but other fossils are
scarce and difficult to obtain. The following species were collected
from the lower part of the section:
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Fawnule of zome 1 of section 1865 A, on Bewr Grass Creek, Kentucky.

[e, common; 1, rare.]

1. Strombodes striatus (c). 8. Cornulites proprius ().

2. 8. sp. (c). 9. Dalmanella elegantula (r).

3. Cladopora sp. (r). 10. Conchidium nysius (r).

4. Halysites catenulatus (¢). ° 11. Uncinulus ¢f. stricklandi (r).

5. Lyellia papillata (¢). 12. Atrypa reticularig (r).

6. Heliolites sp. (¢). ] 13. A. reticularis var. niagarensis (r).
7. Stromatopora sp. (r). - . 14. Dalmanites vigilans (r).

In the upper 10 feet of the section fossils are abundant.  Sparifer
gregarius Clapp occurs in great profusion, and, with a few species of
corals, furnishes the greater part of the faunule in some of the strata.
The fossils identified from these beds are as follows:

Fuunule of zone 2 of section 1855 A, on Bear Grass Creck, Kentucky.

[a, abundant; ¢, common; r, rare.]

1. Zaphrentis gp. (c).- o 13, Atrypa reticularis (a).

2. Pleurodictyum problematicumn (1) 14, Spirifer acaminatus (r).

3. Crinoid stems (c). : 15. S. byrnesi (r).

4. Polypora sp. (r). 16. 8. gregarins (a).

5. Stropheodonta demissa (¢). 17. 8. varicosus (r).

6. 8. hemisplierica (r). | 18. Conocardium trigonale (r).
7. S. (Leptostrophia) perplana (r). 19. Aviculopecten princeps (r).
8. Orthothetes chemungensisvar. arctos- | 20. Platyceras carinatum (r).

. triatus (r). 21. P. dumosum (r).

9. Chonetes mucronatus (r). " | 22. P. echinatum (r).
10. Schizophoria striatula (c). 23. Proetus crassimarginatus (c).
11. Pentamerella arata (r). 24. Phacops cristata var. pipa (r).
12. Eunella linckleni (r).

OHIO FALLS AND EDWARDSVILLE SECTIONS..

The Niagara limestones, which are so well exposed just east of
Louisville, are brought below the bed of the Ohio at the falls by the
westerly dip, which is probably about 25 or 30 feet to the mile. A
connected section from the Falls of the Ohio to Edwardsville, on the
Indiana side of the river, shows the following beds:

Generalized section 1357 A, from Falls of the Ohio to Edwardsville.

Feet

7. Gray limestone (Harrodsburg)....._........ e e 60
6. Massive to shaly sandstone and sandy shales (Riverside), with 1 to 10 feet of

~oolitic limestone in upper part. .. ... ... ool 200

5. Blue arenaceous shales (New Providence) ... ..o oot oiootn 125

. Fine-grained limestone (Rockford), breaking with conchoidal fracture ...... 3

. Fissile black carbonaceous shale (New Albany). . .....o..o.ooiiiiaeanan 104

. Argillaceous blue-gray limestone (Sellarsburg heds)......... e 15

. Light-gray limestone (Jeffersonville). . ... ..o .. . .. ... .. .....0 20

.
=D 0 e
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Fossils were obtained from the Jeffersonville limestone at the expos-
ure on the north bank of the river, about half a mile below the Pitts-
burg, Cincinnati, Chicago and St. Louis Railway bridge (1357 A1).

The Jeffersonville limestone is exposed at low-water mark, near the
Government jetty on the Indiana side of the river. Fossils were
obtained from each of the the three zones of ‘this limestone given below:

Section 1357 B, Jeffersonville limestone on north side of Ohio River.

3. Light-gray limestone............................. [T 6
2. Hard gray limestone. . .. ... .. i 2
1. Dxposedatlowwater..-_.................-............-...._. ............ 3

Near the south end of the Pittsburg, Cincinnati, Chlcaoo and .St.
Louis Rallway bridge, in Louisville, Ky., the fine- glamed calcareous
sandstones lying below the black shale are quarried for cement.
Three or 4 feet of rather pure limestone separate these sandy beds
from the black shale at the upper end of the canal. The section is
composed of the following zones: :

Section 1357 C, at Louisville, Ky.

: ‘Ft. in
4. Black shale (at upper end of canal). ... ... . ... .. ... 1
3. Light-gray limestone...... ... ... .. .. ... ... . .i.......... 3 6
2. 'Cement beds (Sellarsburg) . ... ... e 8
1. Jeffersonville limestone (not exposed).

‘The faunules collected from the rocks at the Ohio l<dl]> and in the
vicinity are as follows:

Fuvwnule of zone 1 of section 1357 A, at Jeffersonwille, Clark County, Ind.

[a, abundant; ¢, common; r, rare.) '

1. Zaphrentis gigantea (c). 16. Gypidula romingeri var. indianensis
2. 7. ungula (c). S (r).

3. Blothrophyllun decorticatum (c). 17. Atrypa aspera (r).

4. Diphyphyllum sp. . 18. A. reticularis (a):

5. Thecia minor (c¢). 19. Cyrtina hamiltonensis (r).
6. Favosites hemisphericus (c¢). 20. Spirifer arctisegmentus (r).
7. Michelinia cylindrica (c). 21. 8. euruteines (r).

8. Discina sp. (r). 22. S. byrnesi (r).

9. Stropheodonta demissa (c). 23. S. gregarius (a).
10. 8. hemispherica (c). 24, Conocardium trigonale (r).
11. 8. (Leptostrophia) per pldn‘t (r). 25. Trochonema rectilatera (r).
12. Chonetes sp. (r). 26. Platyceras dumosum (r).
13. Productella spinulicosta (r). | 27. Platyostoma lineatum (r).
14. Orthis cf. livia (r). 28. Proetus canaliculatus (r).
15. Schizophoria striatula (r).
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KINDLE.
Tlwwnule of 2ome 1 (Jeffersonville limestone) of section 1357 B, on north side of Olio River.

[a, abnndant; ¢, common; r, rare.]

. Zaphrentis gigantea (a). 9. Spirifer gregarius (r).

. Blothrophyllum sp. (c). 10. S. varicosus (r).

. Favosites hemisphericus (c). 11. Conocardium cuneus (a).

. Syringopora sp. (c). 12. Modiomorpha mytiloides (r).
. Stropheodonta demissa (¢).’ 13. Pleurotomaria sp. (r).

. S. (Leptostrophia) perplana (r). | 14. Holopea sp. (r).

. Pentamerella arata (r). 15. Proetus crassimarginatus (c).
. Eunella linckleni (c). 16. P. microgemma (r).

R~ SOt W RO =

Faunule of zone 2 of section 1357 B, on north side of Ohio River.

[a, abundant; ¢, common; r, rare.]

1. Zaphrentis gigantea (c¢). ) 13. Actinopteria boydi (r). -

2. Cyathophyllum rugosum (c). 14. Ptychodesma sp. nov. (r).

3. Stropheodonta demissa (c). 15. Modiomorpha affinis (a).

4. S. (Leptostrophia) perplana (r). 16. M. mytiloides (a).

5. Orthothetes chemungensis (r). 17. Turbo shumardi (¢).

6. Chonetes mucronatus (c). 18. Callonema bellatulum (c¢).

7. Schizophoria cf. striatula (r). 19. C. cf. imitator (¢).

8. Atrypa reticularis (c). 20. Proetus crassimarginatus (c).
9. Cyrtina hamiltonensis (r). .| 21. Dalmanites  anchiops var. sobrinns
10. Spirifer gregarius (a). (r).

11. Glyptodesma occidentale (r). 22. D. selenurus (r).

12. Conocardium cuneus (a).

Faunule of 2one 8 of section 1857 B, on north side of Ohio River.

[e, common.]

1. Stropheodonta demissa (¢). 4, Atrypa reticularis (¢).
2. 8. hemispherica (r). 5. Spirifer acuminatus (c¢).
3. Chonetes mucronatus (c¢). 6. Proetus cf. crassimarginatus (c).
Faunule of zone 2 (Sellarsburg cement beds) of section 1857 C, at Lowisville, Ky.
[a, abundant; ¢, common; r, rare.]
1. Stropheodonta demissa (r).’ Spirifer oweni (a).
2. Chonetes yandellanus (a). 8. segmentus (¢).

S. subattenuatus (r).
Proetus sp. (r).

. Leiorhynchus quadricostatum (c).
. Atrypa reticularis (a).

S W
Badibe B <28

The only fossil found in the black shale (New Albany) at Louisville
(1357 A3) was Lingula spatulata.

Near the mouth of Silver Creek, below the falls Sclwzoboluk con-
centricus occurs abundantly in the black shale (1357 A3). '

The Rockford limestone (1357 A4) contains no fossils at its expo-
sures near New Albany. This limestone appears to be absent south
of the Ohio. _ i
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BROOKS, BULLITT COUNTY, KY.

- A connected section of the rocks in the vicinity of Brooks station,
about 15 miles south of Louisville, is made up of beds exposed at the
three following localities: (A) Brooks, Bullitt County; (B) Button
Mold Knob, three-fourths mile northeast of Breoks; (C) 1 mile west
of Brooks. The general section is as follows:

Yeneralized section 1365, near Brooks, Ky.

B Feet.

(2. Massive sandstone................_..... .. e “40to 50
C1. Sandy shale and sandstone............. ... ... ... .. ... ..... 50 to 75
Bi1. Blue clay shale ......._..._. e e e ... 50to 65
A3. Black shale (New Albany) ......... .. .. . S “15to 30
A2, Limestone (Devonian) .......... .. ... . ... ... ... ....... 2to 6
Al. Limestone and sandstone (Niagara) .._......................_.. ... 15to 20

172 to 246

The black shale (A3) rests unconformably on the Devonian limestone
In the vicinity of Brooks. In the bed of Brooks Run, between the
railroad and the wagon road, the lowest strata of the black shale lie
in shallow, irregularly eroded pockets in the limestone. In some of
these a thin layer of reddish clay was observed between the limestone
and the undisturbed black shale. The unconformity is illustrated in
the accompanying figare.

Fra. 1.—Section on Brooks Run, Bullitt County, Ky., showing unconformity between (black) New
Albany shales and the Devonian (Jeffersonville) limestone.

One-half mile northeast of Brooks the shale (New Albany) vhas a
drab color, and furnished the following faunule:

Fawnle of zone 3 of general section 1365 A, near Brools, Ky.
[e, common.] ‘

1. Lingula spatulata (c). 3. Leiorhynchus cf. quadricostatum (c).
2. Chonetes scitulus (c). | 4. Pleurotomaria sp. (c).

The upper argillaceous member of the Devonian (Sellarsburg heds),
which is worked for cement at Louisville, is entirely wanting in this
section. The Devonian limestone in the section represented by fig. 1
probably does not exceed 2 feet in thickness. Below it is the siliceous
‘Niagara limestone (A1), which outcrops in the wagon road and con-
tains the following species: :

Faunule of zone 1 of general section 1365 A, near Brooks, Ky.
[¢, common.]

1. Favosites niagarensis (c). ] 2. Halysites catenulatus (c).
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The Devonian limestone in the bed of Brooks Run, between the
‘uhomd and wagon lO‘Ld Brooks, Ky., afforded the following fossils:

Faunude of zome 2 of geneval section 1865 A, near Br ooks, Ky.

[e, common; r, rare.]

1. Stropheodonta demissa (r). 7. Spirifer fornacula (r).

2. S. (Leptostrophia) perplana (¢). 8. 8. varicosus (r).

3. Rhipidomella livia (r). 9. Actinopteria sp.

4. Pentamerella arata (r). 10. Proetus crassimarginatus (c).
5. Camaroteechia sp. - 11. Phacops rana (r).

6. Atrypa reticularis (c).

The blue clay shale (New Prov1dence) at the base of Button Mold-
Knob contams the following species:
Faunule of zone 1 of general section 1365 B, near Brooks, Ky.

[, abundant; r, rare.]

‘1. Zaphrentis sp. (r). ' 5. Chonetes illinoisensis (r).
2. Amplexus sp. (r). . 6. Rhipidomella oweni (a).”
3. Crinoid stems (a). ° 7. Spirifer suborbicalaris (a).
4. Orthothetes crenistria (r). - | 8. Platyceras sp. (a).
The latest fauna of the section is obtained from the massive sand-
stone (Riverside) 1 mile west of Brooks station, Ky.

Faunule of zone 2 of general section 1365 C, near Brooks, Ky.

" [e, common; , rare.]

1. Fenestella sp. (¢). ' 5. Productus burlmgtonensxs (e).
2. Discina sp: (r). 6. Camarotcechia sappho (¢).
3. Orthothetes crenistria (r). 7. Syringothyris carteri (¢).

4. Derbya keokuk (c¢). 8. Cypricardinia sp. (r).
HUBER, BULLITT COUNTY, KY.

1he unconformltv\ between the black shale and the underlying lime-
stones is well shown in the section exposed in the railroad cut one-
fourth mile south of Huber.

»—-4—-._—.___._—.__._._‘.~—~._.45 —_——._-—_._—..._—-——{

F16.2.—Section 1367 A, showing unconformit.y of the black shale and theDevoninn hmestone south
of Huber, Ky. 1, Devonian hmestone 2, red clay; 3, black shale.

As shown in fig. 2, the shale on one side of the section is separated
“from the limestone by about 4 inches of red clay.
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The limestone (bellaubulg) dueotly under the black shale in" the
railroad eut, one-fourth. mile south of Huber, contains the following
&pecies:

Faunule of zone 1 of section 1867 A, near Huber, K.

[a, abundant; ¢, common; r, rare.]

1. Orthis sp. (r). 6. Spirifer segmentus (r).

2. Camaroteechia tethys (c). 7. 8. varicosus (r).

3. Tropidoleptus carinatus (r). 8. Amboccelia umbonata (a).
4. Spirifer cf. davisi (r). 9. Athyris gpiriferoides (r).
5. Reticularia fimbriata (r). . 10. Platyceras sp. (r).

The Niagara limestone is exposed at the roadside one-half mile south
of Huber station. Fossils are scarce in it, and only the following
were obtained:

Faunule of zone 1 of section 1367 B, near Hubm I( Y.

[c common; r, rare.]

1. Halysites.catenulatus (c). : 3. Conchidium ef. littoni (r).
2. Cladopora sp. (c). 4, C. sp. (v). .

CLERMONT, BULLITT COUNTY, KY.

The Niagara limestone is quarried extensively at Clermont. The
section exposed at one of the quarries is as follows:

Section 1368 A, at Clermont, Ky.

. . Feet.
4, Devonian limestone with crinoid stems................. . PO .3
3. Siliceous and dolomltlc Timestone . . oottt i et 15-20
2. Blueshale .. ... i eieieeaiaaaaaaan : 6
1. Hard blue limestone . .............. e e e eee e amaeeaecccaamceanaaacaann 15

Only a single species, Calymene niagarensis, was obtained from the
bed (A1) below the blue shale. ' : :

The rocks in the quarry appear to contain few fossils. The following-
named species, however, were collected from a fine-grained sandstone
(1368 B), which outcrops in a ravine about one-fourth mile southeast
of the quarry, and which appears to be the equivalent of the zone 3
of the quarry (1368 A).

Faunule of section 1368 B, near Clermont, Ky.

[a, abundant; ¢, common; r, rare.]

1. Zaphrentis cf. stokesi (c). 7. Rhynchonella stricklandi (r)

2. Cyathophyllum sp. (r). . 8. Atrypa reticularis (c).

3. Anastrophia internascens (r). 9. A. reticularis var. niagarensis (c).
4. Conchidium cf. nysius (r). 10. Spirifer radiatus (r).

5. Pentamerus oblongus (a). 11. Meristina maria (c).

6. Pentamerella sp. (r). 12. Conocardium gp. (r).
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Five miles northeast of Clermont the blue clay shale of the *“knob
stone” has been extensively denuded of soil and vegetation by

washes” on the slope of Deerlick Knob, Pxposmg the following
section: '

Section 1868 C, at Deerlick. Knob, Bullitt County, Kentucky.

Feet.
5. Blue clay shale . . ... .. . i 35
4. Thin-bedded crinoidal limeéstone. .. ... ... ... .. .. . ... ..ol 5
3. Black shale ... ...l et 15
2. COVETEA - .t c et et e e e e e e, 15
1. Limestone .o ..o 3
_ 73
Fuunule of zone 5 of section 1368 C, at Deerlick Knob, Kentucky.
[a, abundant; ¢, common; r, rare.]
1. Zaphrentis dalei (a). . '5. Spirifer marionensis (r).
2. Chonetes illinoisensis (r). 6. S. mortonanus (c).
3. Productus semireticulatus (c). 7. 8. sp. ().
4. Dielasma cf. bovidens (r). 8. Athyris lamellosa (a).

The blue-clay shales containing this faunule are similar in lithologic
as well as faunal characters to the New Providence shale of southern
Indiana, of which they are the southern continuation.

The thin limestone of this section, at the top of the black shale, is
of particular interest because it occupies the same stratigraphic hori-
zon as the Rockford limestone 30 miles to the northwest, while it car-
ries the lower ‘‘knob” (New Providence shale) fauna, which is entirely
unlike that of the Rockford limestone. The following species were
obtained at Deerlick Knob, Ky.:

Faunule of zone 4 of section 1368 C, «t Deerlick Knob, Kentucky.

1. Rhipidomella oweni (abundant). } 3, 8. suborbicularig (common).
2. Spirifer mortonanus (common).

NEW HAVEN, NELSON COUNTY, KY.

The Devonian limestone was not seen at New Haven and, if present
there, is very thin. The following section is exposed just west of the
town, on the bank of Rolling Fork:

Sec’ﬁ'on 1871 A, at New Haven, Ky.

Feet.
3. Black shale ... .ooi.iiio i iiiiiiiiiiceceaaaaaaaan P )
2. Covered._............ R
1. Dolomitic limestone ... ... .coeootoe oo e e iaaae e 7

The dolomitic limestone, 1 of the above sectlon, furnished the
following Niagara species: :

Faunule of zone 1 of section 1871 A, near” New Haven, Kentucky.

1, Calymenc- niagarensis (common). | 2. Dalmanites verrucosns (vare).



24 CONURIBUTIONS O DEVONIAN PALEONTOLOGY. [nuLu.2ii.

About 5 miles south of Ncw lld\’ul the following section-is L\])Osbd
along the pike at Muldrows Hill:

Section. 1871 B, at Muldrows H’iﬂ, Kentucky.

Feet
9. Covered . ... e 10.
8. Shaly limestone and shale. . ... . .. .. .. .. ... Liiiiiiiiii.ii.... 20
7. Bhale L. 3-5
6. Limestone ................ e, e 20
5. Sandstone. .. ... e Y
4. Limestone ... ..o 18
3. Bluish sandstone weathering shaly_ ... . ... ... ... . ... ..._.... 40
2. Blue shaly sandstone. . ... L 15
1. Shaly sandstone and shale. ... .. .. . ... .. . ... .- 15

The above section shows the interpolation of the Harrodshurg
(““Lower Carboniferous”) limestone beds in the Knobstone sandstone.

The following section shows a similar interstratification of the lime-.
stone and Knobstone sandstone, 2 miles southwest of New Haven:

Section 1871 C, 2. mﬂﬂs south of New Haven, Ky.

How s e

. Ft. In

Shaly sandstone ............ P 8 0
Limestone . ... e amemeaaaaa 1 8

. Gray sandy shale. . ... ... L. 10 0
. Limestone and shale........ et freeaccccvaanan 18 0
Covered (mostly shale) ... ... ... ... e e et e et 10 0

. Tron-ore CONCretions .. . ... oo e eemme—eaaan 0 4
Black shale ..o e 10 0

It may be noted that the limestone at the top of the black shale in
the Deerlick . section (1368 C4) is represented in the above section
only by a band of ferruginous concretions (1371 C2). No fossils
were seen in the blue c]ay shale above the black shale except crinoid
stems. :

RILEY, MARION COUNTY, KY.

The Ordovician limestone outcrops about 100 yalds northwest of
Riley station with a dip of 10° to 15° southwest. The black shale is
exposed in the cut at the station. A short distance northwest of the
cut the shale rests unconformably on rocks which are probably of
Niagara age. No fossils were found in them. The Ordovician oat-
crops northwest of Riley station (section 1372 A) afforded the following
fossils: ‘

Paunule of section 1372 A, northwest of Riley station.

1. Platystrophia crassa (rave). 3. Murchisonia sp. (common).
~ 2. P. lynx (common). '
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In a sandy shale, just south of Riley station (section 1372 B), the
following. Knobstone faunule was collected:

Favamde of scction 1372 B, south of Riley station, Kentucky.

[2, abundant; ¢, common; r, rare.]

1. Orthothetes crenistria (¢). 9. Spiriferina subelliptica (c).

2. Chonetes illinoisensis (a). 10. Spirifer marionensis (r).

3. Productella shumardana (a). 1108, sp. (r).

4. Productus burlingtonensis (¢). 12. Syringothyris texta (r).

5. P. punctatus (r). 13. Palxoneilo bedfordensis (r).
6. P. semireticulatus (c). | 14. Macrodon cf. newarkensis (r).
7. Schizophoria sp. (r). ‘ 15. Streblopteria sp. ().

8. Camarotcechia sappho (r). 1 16. Cypricardinia sp. (c).

PARKSVILLE, BOYLE COUNTY, KY.

About three-fourths of a mile west of Parksville the black shale
rvests directly on thé Ordovician, as shown in the accompanying
section: - o ‘

: Section 1378 A, at Parksville, Ky.

Feet
2. Black shale . .o 6
1. Soft blue shaly sandstone ..._... S e e C 4

The following species were collected from the shaly sandstone of the
above section: '

Faunule of zone 1 of section 1878 A, near Parlsville, K.
4

1. Hebertella cf. occidentalis (rare). 3. P lynk (common).
2. Platystrophia laticosta (common).

The black shale about Parksville is about 25 feet thick. The blue
clay shale above it has its usual appearance. The Knobstone Hills,
just south of the railroad, are about 150 feet high and have an abun-
dance of loose limestone fragments on their sumritits. No beds of the
limestone were seen in place.

At an old quarry in the ‘“Knobstone” sandstone (section 1373 B),
14 miles west of Parksville, the following species were collected:

Tawnule of section 1373 B, near Parksville, K.

[¢, common; 1, rare.]

1. Orthothetes crenistria (c). 7. Spirifer keokuk (c¢).

2. Productella cf. shumardana (r). 8. 8. lateralis (r).

3. Productus alternatus (r). 9.  Reticularia pseudolineata (c).
4. P. semireticulatus (r). 10. Eumetria marcyi (r).

5. Camaroteechia sp. (r). .| 11. Leiopteria sp. (v).

6

. Dielasma cf. formosa (c). 12. Platyceras bodensis (r).
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JUNCTION CITY, BOYLE COUNTY, KY.

The black shale cutcrops at a number of places in the vicinity of
Junction City. It extends below drainage, so that the underlying beds
were not seen. The following section indicates the stratigraphic
relations: . :

Section 1874 A, at Lone Knob, near Junction City, Ky.

. ) Feet.
3. Shaly sandstone . ... oo it ciieeciaaaann 60
2. Blue clay shale........ e et 80

1. Black Shale oo oo e e 15

CRAB ORCHARD, LINCOLN COUNTY, KY.

The Devonian limestone appears to be entirely absent in the vicinity
of Crab Orchard. The following connected section includes the lowest
beds observed in the vicinity of the springs and those outcropping in -
the knobs southwest of town: - .

Section 1375 A, near Crab Orchard, Ky.

Feet
5. Shaly sandstone (“‘Knobstone’” ..... e e iaeeeaa ee. B0
4. Shaly crinoidal limestone ........ .. ... .. ... . .oiiiiiiiiiaiii.l. 3-4
3. Shaly sandstone and clay shale (pa,rtly covered) ..ol 100
2. Black shale ... ... ... i iiiiiii.l.. e e 35
1. Buff to brownish fine-grained SANASEONE . -+« e e e oo 10

No fossils were found in the fine-grained sandstone helow the black
shale. A

The shaly sandstone (zone 5 of section 1375 A), 2 miles southwest of
Crab Orchard, furnished the following faunule:

Faunule of zome 5 of section 1875 A, near Crab Orchard, Ky.

[e, common: r, rare.]

. Zaphrentis sp. (r). 11. Athyris lamellosa (c).

1

2. Chonetes illinoisensis (c). 12. Sphenotus sp. (r).

3. Productus sp. (r). 13. Edmondia sp. nov. (r).

4. Camarotcechia cf. contracta (r). 14. Conocardium pulchellum {c¢).
5. Spiriferina subelliptica (¢). 15. Cypricardinia sp. (¢).

6. Spirifer mortonanus (c¢). 16. Loxonema sp. nov. (r)..

7. S.suborbicularis (c). 17. Platyceras cf. herzeri (r).

8. Reticularia pseudolineata (r). 18. P.sp. (¢).

9. Syringothyris texta (c). 19. Proetus auriculatus (r).
10. Ptychospira cf. sexplicata (r). 20. Phaéthonides sp. (r).
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SECTIONS IN VIRGINIA AND WEST VIRGINIA.
- By E. M. Kivpue.
The faunas from Virginia and West Virginia were collected in part
y H. S Williams in 1895, and in part by E. M. Kindle in 1898.
The Virginia and West Virginia localities examined furnished
faunules from-the following localities, viz:
Sections in Virginia and West Virginia,

1376. Bigstone Gap, Wise County, Va.

. East Fork of Powell River, above flouring mill.

B. Cuttings of Southern Railway, northeast of Bigstone Gap.

C. On hank of Powell River, eastside village at woolen mill.

D. South bank of river.

. Loose in fields and talus heaps of rock exposure at Little Stone Gap.

1377 A. Big Moccasin Gap, Va., between the railroad switch at the gap and the lime-

stone southeast of Doctor Wallace's residence.
1379. Hicksville, Bland County, Va.
Al. About 1} miles above Hicksville in small ravine on Mr. Hornbarger’s land.
A2. A few hundred yards east of 1379 Al in bed of Kimherling Creek.
A3. One-half mile north of Hicksville.
A4. One mile east of Hicksville, near summit of Brushy Mountain.
B. On the Bluefield and Bland road, 300 yards southeast of summit of Brushy
Mountain, and about 2 miles southwest of A4,
C. West of Point Pleasant, near top of Brushy Mountain.
X. On the Bluefield and Bland road, about 1} miles south of Rocky Gap post-
office.
1380. White Sulphur Springs, W. Va.
A. Hotel grounds.
B. Westend of tunnel and cuats along railroad southeast of White Sulphur Springs.
C. West end of long cut 14 miles southeast of White Sulphur Springs.
D. Side of railroad three-fourths mile west of White Sulphur Springs.
E. Wagon road 14 miles west of White Sulphur Springs.
. F. One-half mile east of Howard station.
1381 A. Caldwell, W. Va.
1382. Covington, Va.
A. East of Caldwell, W. Va.
B. One-half mile southeast of blast furnace, on north bank of Jackson Rl\'bl‘
C. West bank of Jackson River, one-fourth mile south of Chesapeake and Ohio
Railway bridge at Covington.
1383 A. Northwest of Hot Springs, Va., along the Chesapeake and Ohio Railway.
1384 A. Near the Chesapeake and Ohio Railway bridge west of Clifton Forge, Va.

-

. N

BIGSTONE GAP, WISE COUNTY, VA.

The Hancock limestone and the Grainger shale¢ are well exposed
just northeast of Bigstone Gap, between the East Fork of Powell
River and the Virginia and Southwestern Railway. On the East
Fork of Powell River, just above the flouring mill, the Hapcock lime-
stone outcrops with a strike of S. 80° W., and a dlp of 60° N. Above
the limestone are about, 50 feet of coarse sandstone.

a Estillville sbcet, Geol, Atlas U. 8,
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Section 1876 A, on East Fork of Powell River, above flowring mill.

Feet
2. Coarse sandstone (“Oriskany ) ... . ..ot iiiiieaaiaes 50
1. Hancock limestone, top of .. ... ... .. ... ... ... PR P 10

Faunule of zone 1 of section 1376 A, on Liast Fork of Powell River.
. [¢, common; r, rare.] .
. Stropheodonta beckii (r). 8. Rensseleeria mutabilis ().

1

2. 8. cf. planulata (r). 9. Cyrtina cf. dalmani (r).

3. Strophonella cavambona (r). 10. Nucleospira gp. (r).

4. Lepteena rhomboidalis (c). 11. Meristella levis (c).

5. Rhipidomella sp. (r). : 12. M. subquadrata (r).

6. Grypidula pseudogaleata (r). 13. Platyceras sp. (r).

7. Rhynchonella altiplicata (¢). 14. Tentaculites elongatus (r).
Faunule of zone 2 of section 1376 A, on East Fork of Powell River.

[a, abundant; ¢, common; r, rare.]

1. Zaphrentis sp. (v). -8. Camarotoechia ventricosa (a).

2. Favosites sp. (r). A 9. Cyrtina ¢f. dalmani (c).

3. Strophonella cavumbona (r). 10. Spirifer cyclopterus (a). .

4. Lepteena rhomboidalis (¢). | 11. Meristella lzevis (c).

5. Orthothetes woolworthanus (r). 12. Platyceras pyramidatum (r).

6. Dalmanella ¢f. planiconvexa (r). 13. Tentaculites elongatus (r).

7. Rhipidomella oblata (c). 14. Proetus protuberans (r).

At the side of the Southern Railway, northeast of Bigstone Gap, the
sandstone lies upon the limestone, and across the river to the north
the black shale appears, given in the section below. The succession
~was clear, but the exact thlckness of the beds was not evident.

Section 1376 B, on Southern Railway, near Bigstone Gap.

3. Black shale.
2. Sandy and cherty beds (“Onska.ny ).
1. Hancock limestone.

Favnule of zone 2 of section 1376 B, on.Southern Ratlway, near Bigsione Gap.

[a, abundant; ¢, common; r, rare.]

1. Zaphrentis sp. (r). . 19. Rhynchonella acutiplicata (c¢).
2. Aulopora sp. (r). 20. Rensselxeria mntabilis (r). -
3. Aspidocrinus scutelliformis (r). 21. R. sp. ().

4. Stictopora sp. (r). : 22. Atrypa reticularis (1)

5. Polypora sp. (r). 23. Cyrtina dalmani (¢).

6. Roemerella cf. grandis (r). 24. Spirifer cyclopterus (a).

7. Stropheodonta linckleni (r). 25. S. sp. (r).

8. S. magnifica (¢). 26. Meristella cf. bella (r).

9. S. beckii (¢). 27. M. subquadrata (c¢).

10. Strophonella cavumbona (c¢). - 28. M. sp. (r).

11. Leptena rhomboidalis (a). 29. Avicula communis (r)

12. Orthothetes woolworthanus (¢). 30. Loxonema sp. (r).

13. Dalmanella cf. planiconvexa (r). 31. Holopea antiqua (r).

14. Rhipidomella oblata (a). 32. Proetus sp. (r)..

15. Gypidula psendogaleata (r). 33. Homalonotus sp. (r).

16. Rhynchotrema formosum (r). 34. Phacops cf. cristata ().

17. Camarotoechia ventricosa (a). 35. P. logani (c). 4

18. Uncinulus campbellanus (r). '
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In the bed of the ravine just north of the sand and cherty beds
(1376 B2), the black Chattanooga shale (1376 B3) is exposed. It has
a deep black color and contains an abundant fauna composed of
-Lingula ligea and Schizobolus concentricus.

The sandy beds of the Hancock limestone are well e\poscd about
the iron furnace, and just north of the subterranean mouth of Wild
Cat Creek. Col]ections from this locality were lost in transit.

On bank of Powell River by the woolen mill east of the village a
section (1376 C) yielded the following fossils:

Faunule of section 1876 C, on Powell River.

-

[¢, common; r, rare.]

1. Calceola cf. plicata (r). 8. 8. cyclopterus (r).

2. Leptena rhomboidalis (r). 9. Reticularia cf. fimbriata (r).
'3. Rhipidomella oblata (r). 10. Meristella subquadrata (c).
4. Gypidula pseudogaleata (c). 11. Phacops cristata (r).

5. Camaroteechia ventricosa (c¢). 12. Dalmanites cf. anchiops (r).
6. Rhynchonella acutiplicata (r). 13. D. pleuroptyx (r).

7. Spirifer cumberlandis (c).

Along the river bank on the south side Mr. Williams collected from
the reddish sandstone beds (1376 D), immediately below the Missis-
sippian (‘“‘Lower Carhoniferous”) limestone, a fossil sponge which
appears to be identical with the species described from the Waverly
of Pennsylvania as Ectenodictys inflexa.

From rocks in the fields and in place at Little Stone Gap (1376 E)
Mr. Williams collected species representing the fauna from the coarse
sandstone beds underlying the black shale.

Faunule of section 1876 E, at Liitle Stone Gap, Va.

[¢, common; T, rare.]

9SG Uk Ot

. Zaphrentis sp. (r). 8. Spirifer-cyclopterus (r). .

. Cyathophyllum sp. (r). 9. 8. perlamellosus var. (r).

. Cystiphyllum sp. (r). 10. Meristella subquadrata (c).

. Favosites sp. (r). 11. Cyrtolites sp. (r).

. Cladopora sp. (r). 12. Platyceras cf. gebhardi (c).

. Gypidula pseudogaleata (c). 13. Tentaculites sp. (r).

. Atrypa reticularis (r). 14. Dalmanites cf. pleuroptyx (r).

BIG MOCCASIN GAP, VA,

At Big Moccasin Gap the rocks dip from 30° to 40° SE. The strike
is about S. 20° W., or approximately the direction of Clinch Mountain.
The following section is based on the nearly continuous outcrops seen
between the railroad switch at Big Moccasin Gap and the limestone
southeast of Doctor Wallace’s residence.

Bull. 244—05——3
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Section 1377 A, at Big Moccasin Gap, Va.

Feet.

7. Limestone and shale (Carboniferous) ... ... ooceuiaiiiaiaiiaaaaaaa. .

6. Soft yellowish clay and crumbling sandstone .........coooveieaiiaii il 100
5. Hard, drab-colored sandy shale and sandstone......... ... ... ........... 40
4. Conglomerate band near top of 3/ ... } _ 60
3. Hard, bluish-gray to drab sandy shale[""""""""""""""""""°" somEmmemmoeemen

2. Black shale, varying to gray, and much crushed and folded .........._. ee. 150
1. Tough quartzitic fine-grained sandstone .. ... .. . ... ... ... 75

In the Estillville folio, 2 is called the Chattanooga black shale, and
3 to 6 are assigned to the Grainger shale. The lowest fauna obtained
from the section is from the lower.part of 3, about 20 feet above the
black shale. ‘

Faunule of zone 3 of section 1877 A, at Big Moccasin Gap, Virginia.

[c, common; r, rare.]

1. .Zaphrentis sp. (r). 9. P. cf. wortheni (c).

2. Crinoid stems (c¢). 10. P. sp. (r).

3. Fenestella sp. (r). 11. Camarotcechia sp. (r).

4. Lingula gannensis (r). , 12. Spirifer cf. marionensis (¢).
5. Orbiculoidea sp. (¢). 13. Reticularia pseudolineata.(¢).
6. Chonetes sp. (r). ‘14. Syringothyris carteri (r).

7. Productus cora var. (r). 15. Athyris lamellosa (¢).

8. P. cf. semireticulatus (r). ‘| 16. Conularia sp. (r).

About 40 feet above the last zone a rich fauna occurs in the thin
bands of ferruginous conglomerate which outcrop at the roadside
nearly opposite the residence of Doctor Wallace. This is unquestion-
ably a Knobstone or Waverly fauna. Some of the species are iden-
tical with those from the southern Indiana Knobstone. The following
species were obtained:

Faunule of zone 4 of section 1377 A, at Big Moccasin Gap, Virginia.

[a, abundant; ¢, common; r, rare.]

1. Chonetes sp. (a). 15. Nuculana spatulata (r).
2. Camarophoria sp. 16. Leptodesma sp. (r).
3. Dielasma sp. nov. (¢). 17. Schizodus sp. (r).
4. Spiriferina cf. solidirostris (a). 18. Bellerophon sp. (a).
5. Spirifer sp. (c). - 19. B. sp. (a).
6. Reticularia pseudolineata (r). 20. Pleurotomaria stulta (r).
7. Syringothyris sp. (¢). 21. P. sp. (a). :
8. Glossites sp. (r). 22. Loxonema sp. (c).
9. Spathella sp. (r). . 23. Platyceras sp. (r).
10. Edmondia sp. (r). 24. Orthoceras sp. (c).
11. Nucula sp. (r). 25. 0. sp. (¢).

. 12. Palzoneilo perplana (a). 26. Prolecanites greeni (r).
13. P. sulcatina (a). 27. Phaéthonides sp. (r).
14. P. sp.
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~ About 30 or 40 feet above the last zone, the following species
were collected from a shaly dark-gray sandstone, about 100 yards
southeast of Doctor Wallace’s house:

Faunule of zone 5 of section 1877 A, near By Moccasin Gap, Vw g,
[¢, common; , rare.] ’

© 0 TP U W DD =

. Lepidodendron sp..(r). 10. Macrodon sp. (r).

. Crinoid stems (r). : 11. Pinna sp. (r).

. Lingulodiscina newberryi (r). - 12. Schizodus sp. (r).

. Productus sp. (c). 13. Actinopteria sp. (c¢).

. Camarotcechia sp. (r). . 14. Crenipecten sp. (r).

. Spirifer keokuk (c). - 15. Modiomorpha sp. (r).

. Sphenotus flavius (c¢). . 16. Bellerophon sp. (r).

. Edmondia sp. (r). 17. Conularia newberryi (r).
. Palxoneilo bedfordensis (c¢).

The soft yellow arenaceous sandstone (6) between the last station
and the Mississippian (“‘Lower Carboniferous”) limestone afforded
the following fossils: Productus cora, Camarotwchia contracta. Both
these forms are cominon. .

BLAND COUNTY, VA.

In Bland County collections were made in the valleys of Wolf and
Kimberling creeks and at the summit of Brushy Mountain, east of
Hicksville post-office.

Wolf and Kimberling creeks have cut their valleys into the easﬂy
eroded black shale (the Romney shale of the Pocahontas folio), which is
estimated by Campbell® to have a thickness of from 400 to 600 feet. This
shale dips sharply SE. and has the deep black color and finely lami-
nated appearance generally characteristic of the black shale. Toward
the top it merges into a hard, sandy, greenish-gray shale. The change
is not abrupt, but beyond the limits of the 20 or 30 feet of passage
beds the appearance and composition of the two formations are quite
distinct. Campbell® regards the rocks in this region, between the
Romney shale and the base of the Pennsylvanian (‘‘ Coal Measures,”) as
a lithologic unit, and has given them the name of Kimberling shale.

While it is difficult to separate the upper from the lower portion of
this series on lithologic grounds, the fossils show that two distinct
time periods are represented. The Mississippian (‘‘Lower Carbon-
iferous”) limestone is absent here, and the transition from the Kim-
berling shale to the Pennsylvanian is made with such imperceptible
changes in the appearance of the rocks that the limits of the two are
difficult to sharply define.

Along the southeastern foot of Round .Mountain a heavy bed of
dark-gray chert, with occasional interstratified thin beds of greenish
or yellowish sandstone lies just below the Romney shale. This isa

aCampbell, M. R., Desci'iption of Pocahontas district: Geol. Atlas U. 8., folio 26, U. S. Geol. Survey,
1896.
bIbid,
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portion of the Giles formation of Campbell. The chert bed is nearly
everywhere hidden by the loose fragments produced by weathering,
so that its thickness was not ascertained.

General section 1379, near Hicksville, Va.

C. Thln-bedded sandstone.

B. Shaly sandstone. } Kimberling shale.

A4. Shaly sandstone.

A3. Dark-colored sandy shale, about 75 feet above A2.
A2. Black shale (Romney shale).

Al. Sandstone and chert (Giles formation).

About 1% miles above Hicksville, in a small ravine on Mr. Horn-
barger’s land, the following fossils were obtained from a few mches
of sandstone (1379 Al) interbedded with chert.

Faunule of zone 1 of section 1379 A, near Hicksville, Va.

[a, abundant; ¢, common; r, rare.]

1. Pholidops cf. arenaria (c). ’ 9. Spirifer camberlandize (a). .
2. Stropheodonta sp. (r). 10. 8. sp. (¢).

3. Leptena rhomboidalis (r). 11. Amboceelia sp. (r).

4, Chonetes sp. nov. (r). 12. Nucleospira sp. (r).

5. Anoplia nucleata (c). 13. Anoplotheca cf. dichotoma (r).

6. Orthis sp. (r). 14. Platyostoma ventricosum (r).

7. Amphigenia cf. elongata (r). 15. Tentaculites elongatus (r).

8. Rhynchonella sp. (r).

A few hundred yards east of 1379 Al, in the bed of Kimberling
Creek, Schizobolus truncatus is common in the Romney or black shale
(1379 A2). The same species is also found in the black shale in bank
of creek, one-half mile south of Hicksville, Va. The drab or greenish -
sandy shale which follows the Romney shale appears to be barren of
fossils at most localities.

About one-half mile north of Hicksville (1379 A3) a few specimens

-of Palzoneilo brevis and Gomaatites sp. were found just east of the ford
and about half way up the face of the cliff. The horizon of this station
is probably 100 feet above the top of the typical Romney shale.

On Brushy Mountain, east of Hicksville, no fossils were found above
station 1379 A3, until within 100 feet of the summit (1379 A4), where
a rich Chemung fauna was discovered in the Kimberling shale.

Faunule of zone 4 of section 1879 A, near the summit of Brushy Mountain, Virginia.

[a, abundant; ¢, common,; r, rare.}

© 0N DT WD

. Orbiculoidea sp. (r). 10. L. potens (a).

. Chonetes scitulus (a). 11. L. potens var. juvene (r).

. Productella sp. (r). 12. Mytilarca chemungensis (c).

. Camarotceechia contracta (a). 13. Nyassa cf. arguta (r).

. C. sappho (r). ' 14. Modiomorpha subalatavar chemung-
. Spirifer disjunctus (c¢). ensis.

. Grammysia subarcuata (c). 15. Goniophora chemungensis (r).

. Sphenotus contractus (r). 16. Euomphalus sp. (r).

. Leptodesma matheri (r).
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The Chemung fauna may be found at or near the summit of Brushy
Mountain at most localities in Bland County. About 2 miles south-
west of the last station and 300 yards southeast of the summit of
Bmshy Mountain, on the Bluefield and Bland road (137 9 B), the fol-

lowing species were found:

Faunule of section 1379 B, on Brushy Mountain, Virginia.

[a, abundant; ¢, common; 1, rare.]

. Productella hirsuta (¢).’ 9. Leptodesma sp. (r).

. Dalmanella tenuilineata (r). 10. Mytilarca chemungensis (c).

. Camarotcechia cf. contracta (c). 11. Nyassa cf. arguta (r).

. C. duplicata (a). .12. Modiomorphasubalata var. chemung-
. Amboceelia umbonata (c). ensis (r).

. Grammysia subarcuata (r). 13. M. sp. (r).

. Edmondia cf. philipi (r). 14. Orthoceras sp. (r).

W T O U WO

. Leptodesma cf. potens (r).

Near the top of Brushy Mountain west of Point Pleasant (1379 ()
the following species occur:

Faunule of section 1879 C, on Brushy Mountain, Virginia.

[a, abundant; ¢, common; r, rare.]

1. Orbiculoidea sp. (r). 7. Grammysia cf. bisulcata (r).
2. Chonetes setigerus (a). 8. Sphenotus sp. (r).
3. Productella lachrymosa var. stigmata | 9. Leptodesma potens (r).
(c). 10. L. potens var. juvene (r).
4. Camarotcechia contracta (c). 11. Mytilarca regularis (r).
5: C. duplicata (r). 12. Aviculopecten sp. (r).

6. Spirifer disjunctus (r).

About 1% miles south of Rockygap post-office, on the Bluefield-
Bland road, the following fossils were collected from some detached
" masses of coarse sandstone (1379 X). The stratigraphic position of
this sandstone was not certainly ascertained, but it appears to belong
to the Giles formation: '

Faunule of section 1379 X, near Rockygap, Va.

1. Aspidoerinus scutelliformis (abundant).
2. Spirifer cyclopterus (rare).
3. Meristella sp.

WHITE SULPHUR SPRINGS, W. VA.

In the vicinity of White Sulphur Springs the channel of Howards
Creek follows approximately the axis of an anticline. The lowest beds
exposed here are the black and gray cherts, which outcrop along the
bank of this stream at the northwest side of the White Sulphur
Springs Hotel grounds. From this point the dip of the beds is toward
the southeast. From White Sulphur Springs station to Tuckahoe the
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Chesapeake and Ohio Railway crosses the strike of the beds nearly
at right angles. The numerous cuts along this section of the road,
together with the outcrops on the hotel grounds, afford a section from
the black cherts nearly through the shales and sandstones of the
Chemung. The following section includes all the outerops observed
on the west side of the White Sulphur Springs Hotel grounds:

- Section 1880 A, on White Sulphur Springs Hotel grounds, West Virginic.

eet.

4. Black shale (““Rommney’’ ). ... o oim e 30
Concealed: . ... oo i 30

3. Gray chert......._.. e e e e e e eaeiaiaan 25
2. Coarse sandstone (“Oriskany’ ). ... .. .. iiiiiiiiiiiiiiiii i 6
Concealed . .. ... ittt 60

1. Black chert-........ et ettt aeieeeeeeeeeeenaeiaeaaaeaaaan 50
201

The chert (1) in this section appears to be entirely barren of fossils.
-The sandstone (2) in the rear of Alabama row, White Sulphur
Springs Hotel, contains the following species:
Faunule of zone 2 of section. 1880 A, at White Sulphur Springs Hotel, West Virginia.

[a, abundant; ¢, common; r, rare.]

1. Crinoid plate. 10. R. ovoides (a)-:

2. Hipparionyx proximus (r). 11. Beachia cf. suessana (c).
3. Orthis sp. (c). 12. Leptoceelia sp. (¢).

4. Dalmanella cf. planiconvexa (c). 13. Spirifer arenosus (a).

5. Rhipidomella musculosa (a). 14. S. murchisoni (¢).

6. Eatonia peculiaris (¢). 15. 8. sp. (r).

7. E. pumila’(c). 16. Meristella lata (r).

8. Rhynchonella oblata (r). 17. Platyceras cf. gebhardi (r).
9

. Rensseleria cf. marylandica (r). 18. P. ventricosum (r).

No fossils were discovered in the gray chert (3). On the hotel
-grounds, at the east end of Baltimore row, numerous specimens of
Schizobolus truncatus were found in the black (‘ Romney ”) shale (4).

The black carbonaceous shale containing Schizobolus truncatus
changes gradually to a dark-gray or blackish sandy shale (Jennings),
containing the fauna listed below, which is seen at the west end of
tunnel, White Sulphur Springs (1380 B):

Section 1380 B, along railroad from west end of tunnel to long cut 1} miles southeast of
White Sulphaur Springs, W. Va.

. Feet
7. Greenish sandstone andshale. ... . _ . . . .. . ... ..... 50
6. Greenish shale . . ... .. .. .. i oo 200
5. Shale, northwest end of cut below tool house ..... . ... .. ... . ... 100
4. Greentograyshale. .. .. . ... ... ...l 140
3. Greenish shale . .. ... i 60
2. Greenish shale ... i 160
1. Sandy shale at west end of tunnel .._..._ ... ... . ... .. ... s 150
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Taumade of zone 1 of section 1380 B, at west end of tunnel, White Sulphur Springs, W. Va. -
[a, abuudant ¢, common; T, rare.]

1. Paracardium doris (r). 5. Parodiceras dlscmdeum (c).
2. Buchiola speciosa (a). 6. Goniatites sp. (c¢).

3. Palzoneilo brevis (r).

4. Orthoceras bebryx var. cayuga. ( r)

The beds containing this Nunda (Buckiola speciosa) fauna are prob-
ably 150 feet thick. They are followed by 100 feet or more of soft
greenish clay shale in which no fossils were found.

The following zones are exposed in the cuts along the railroad
southeast of White Sulphur Springs. About 150 feet above the last
. zone the greenish shale, 1380 B2, contains the following species:

_ Faunule of zone 2 of section 1380 B, near White Sulplur Springs, W. Va.
[a, abundant; ¢, common; r, rare.]
1. Orbiculoidea neglecta (c). 8. Delthyris mesicostalis (r).
2. Leiorhynchus laura (a). 4. Amboccelia gregaria (a).

About 60 feet above the last zone is greemsh shale containing the -
following species: )

Faunule of zone 8 of section 1380 B, near White Sulphur Spm'ng, w. Va.

[a, abundant; ¢, common,; r, rare.]

1. Craniella cf. hamiltonite (r). 9. Leiorhynchus laura (a).

2. Stropheodonta (Douvillina) mucro- | 10. Delthyris mesicostalis (c).
nata.® (a). 11. Amboccelia gregaria (a).

3. Orthothetes chemungensis (r) 12. Edmondia cf. rhomboidea (r).

4. Productella cf. subalata (r). 13. Paleeoneilo sp. (r).

5. P. sp. (r). 14, Mytilarca chemungensis (r).

6. Dalmanella tioga (a).. 15, Actinopteria boydi (c).

7. Camarotcechia sappho (c). 16. Aviculopecten sp. (r).

.8. C. sp. (1), 17. Lyriopecten cf. tricostatus (r).

About 140 feet above 1380 B3 is a gray to greems‘l shale which
contains the following foss1IS'

alt is important to notice that the species described by Hall in the fourth volume of Paleontology
of New York (1867, p. 110, pl. 19, figs. 1-5) under the name Strophodonta cayuta n. s., and afterwards
described generally in literature under that name, was described by Conrad in 1842 (Jour. Acad. Nat.
Sei., Philadelphia, viii, p. 257, pl. 14, fig. 10) under the name Strophomena mucronata, and referred to
the proper fauna (Chemung) to which it belongs and cited from a typical Chemung locality, Chemung
Narrows, in southern New York. The species described by Hall in 1867 under the name Strophodonta
mucronate (see p. 111, pl. 15, figs. 13, 14) and cited as the same as Conrad’s species'is actually dis-
tinet specifically and atleast subgenerically. It belongs to the subgenus Leptostrophia of Hall and
Clarke, and was previously correctly figured, but not described, by Vanuxem in 1842 (Geol. New York
Rept. Third Dist., 1842, p. 174, fig. 1) under Phillip’s name Strophomena interstrialis. As Phillip’s spe-
cies is also subgenerically distinct from it, the specific name4nterstrialis is available in the combina-
tion Leptostrophia interstrialis Vanuxem. Phillip’s species would be Douvillina inlerstrialis. Stropheo-
donta (Leptostrophia) interstrialis Vanuxem is abundant in the Ithaca formation, and, though it may
accur in the Chemung, is there extremely rare. On the other hand, Stropheodonta ( Douvillina) mucro-
nate Conrad does not, so far as thorough examination has revealed, occur until the Chemung epoch,
and isa dmgnostic Chemung species.—H. S. W.
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Haimule of zone 4 of section 1380 B, newr White Sulplawr Springs, W. Va. -

[a, abundant; ¢, common; r, rare.]

1. Zaphrentis sp. (r).

. Lingula cf. ligea (r).

. Stropheodonta (Douvillina) mucro-
nata(c).

. S. demissa (r).

. Orthothetes cf. chemungensis(c).

. Schizophoria striatula (r).

. Dalmanella tioga® (c).

. Atrypa hystrix (r)

w N
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At the northwest end of cut below tool house, near White Sulphur

9.
10.
11,
12.
13.
14,
| 15.
16.

A, reticularis (a).

A. spinosa (a).

Cyrtina hamiltonensis (c).
Spirifer disjunctus (c).
Actinopteria perstrialis (r).

A. cf. eta (1)

Pterinea (Vertumnia) reversa (c).
Pterinopecten sp. (r).

Springs, with the following faunule, was found:  *

- Faunule of zone § of section 1880 B, near White Sulphur Springs, W. Va.

[2, abundant; ¢, common; r, rare.]

ot

. Stropheodonta (Douvillina) mucro-
nata (a).

. Strophonella czlata (r).

. Productella hirsuta (a).

. Schizophoria striatula (c).

. Leiorhynchus laura (r).

. Atrypa spinosa (r).

. Cyrtina hamiltonensis (r).

. Spirifer disjunctus (a).

O =T M UL W N

In cuts just north of tool house, probably 200 feet above.B4,

9.
10.
11.
12.
13.
14.
15.
16.

Amboccelia gregaria (c).
Phthonia sp. (r).

Palzeoneilo bisulcata (a).

P. filosa (r).

P. plana (r).

Leptodesma lichas (c). -
Lyriopecten tricostatus (r).
Cypricardella sp. (r).

greenish shales (B6) yielded the following faunule:

Faunule of zone 6 of section 1380 B, near White éulphw Sprmgs, w. Va.

[a, abundant; ¢, common; r, rare.]

1. Orbiculoidea sp. (r).

. Stropheodonta (Douvillina) mucro-
nata (c).

. Productella hirsuta (a).

. Dalmanella tenuilineata (c).

Atrypa spinosa (c). ' .

Cyrtina hamiltonensis (r).

. Spirifer disjunctus (a).

Amboceelia gregaria (a).

. Spathella sp. (r).

no

RS-l BN - N TN

10.
11
12.
13.
14.
15.
16.
17.
18.

Edmondia philipi ().
Paleoneilo bisulcata (r).

P. filosa (r).

Macrodon cf. chemungensis (r).
Leptodesma complanatum (r).
L. lichas (r).

L. protextum (r).

Actinopteria sp. (r).
Aviculopecten sp. (r).

244"

aThe species described by Hall in 1843 as Orthis carinata (Geol. New York, Rept. Fourth Dist., p. 267,
fig. 1) and the speciesdescribed by the same author under the name Orthis interlincata (non-Sowerby)
and afterwards more fully described as Orthis tioga (Pal. New York, IV, 1867, p. 59, pl. 8, figs. 20-29)
both belong to the genus Dalmanelle Hall and Clarke (Pal. New York, VIII, Pt. I, 1892, pp. 205, 223),
and do not belong to the genus Schizophoria King, to which Hall and Clarke referred it in 1892 (Pal.
New York, VIII, Pt. I, 1892, pp. 213,226, pl.6, fig. 22, and pp. 212,226, pl. 6, figs. 17, 18). :
in quoting the species (Bull. U. S. Geol. Survey No. 87,1897, pp. 373,875) has evidently overlooked
thig fact. The oversight may have arisen from a confusion of the valves. The carinated valve of
Dalmanella is the pedicle valve, while the convex valve of Schizophoria is the brachial.
of the muscular scars will at once reveal the difference in the field. The Schizophorias are common
below the Chemung, but they are rare in the Chemung until the upper part is reached, while the
Dalmanellas are among the first forms to appear at the incoming of the Chemung fauna, and they are

conspicuous representatives of the Chemung fauna.—H. 8. W.

Mr. Schuchert,

Examination

4
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tained the following species:

1

2.
3.
4.
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Greenish sandstone and shale (1380 BT) opposite the milepost con-

Faunule of zone 7 of section 1880 B, near White Sulphur Springs, W. Va.

[, abundant; ¢, common; r, rare.)

Orthothetes chemungensis (¢).
Productella lachrymosa (a).
Dalmanella tenuilineata (r).
Schizophoria striatula (c).

5. Camaroteechia contracta (¢).
6. Leiorhynchus laura (r).

7.- Spirifer disjunctus (a).

8. Delthyris mesicostalis (a).

Near the milepost the road crosses the axis of a syncline, so that
beyond this point the beds reverse their dip. This makes it impossible
to indicate with precision the stratigraphic relation of the stations
below and those already given. :

In west end of long cut (1380 B), 1} miles southeast of White Sul-
phur Springs, is the following section:

Section 1880 C, along railroad, 1} miles southeast of White Sulphur Springs, the focks

 dipping westward.

3. Loose specimens along track, 1} miles beyond White Sulphur Spnngs
2. Dark bluish-gray sandstone at east end of long cut.
1. Dark, sandy shales at west end of cut.

'The exact relation, in thickness, of these beds to each other was not
ascertained.” The dark sandy shales (1) are about 60 feet thick and
dip W. 25°, They contain the following faunule:

Faunule of zone 1 of section 1380 C, near White Sulphur Springs, W. Va.

- [a, abundant; ¢, common; r, rare.}

1. Stropheodonta (Douvillina) mucro- | 13. P. constricta (r).
nata (a). | 14. P. filosa (r).

2. 8. demissa (r). 15. P. gp. (r).

3. Chonetes scitulus (a). . 16. Leda diversa (r).

4. Productella cf. spinulicost.. (c). 17. Macrodon sp. (r).

5. Dalmanella tioga (r). 18. Leptodesma sp. (r).
6. Leiorhynchus megsicostale (c). . 19. Mytilarca chemungensis (r). -
7. Atrypa spinosa (r). 20. Aviculopecten sp. (r).
8. Grammysia sp. (r). 21. Crenipecten sp. (c).
9. Edmondia subovata (r). 22. Pleurotomaria sp. (r).
10. E. transversa (r). 23. Coleolus sp.
11. Buchiola speciosa (r). 24. Goniatites sp. (r).
12. Paleoneilo brevis (a). 25. Echinocaris sp. (r).

At the east end of long cut mentioned above is a dark, bluish- -gray,
shaly sandstone (1380 C2), which yielded the following faunule:

Faunule of zome 2 of section 1380 C, near White Sulphur Springs, W. Va.

[¢, common; T, rare.]

1. Stropheodonta (Douvillina) mucro-
nata (r).

2. 8. demissa (2).

3. Chonetes scitulus (c).

4. Productella hirsuta (r).

5. Atrypa reticularis (r).

6. A. spinosa (a).

7. Spirifer disjunctus (r).
8. Sphenotus undatus (r).
9. Paleeoneilo brevis (r).
10. Pterinopecten sp. (r).
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Loose specimens on the southwest side of the Chesapeake and Ohio
Railway track, 14 miles southeast of White Sulphur Springs, furnished
. the following species:

Faunule of zone 3 of section 1380 C, near White Sulphur Springs, W. Va.

{e, common; T, rare.]

1. Stropheodonta (Douvillina) mucrona- | 9. Amboceelia gregaria (r).

ta (c). 10. Sphenotus sp. (r). :
2. Orthothetes chemungensis (r) 11. Leptodesma extenuatum (r).
3. Chonetes scitulus (c). " | 12. L. naviforme (r). .
4. Productella lachrymosa (c). 13. L. potens var. juvene (r).
5. Schizophoria striatula (r). 14. Aviculopecten sp. (r).
6. Leiorhynchus mesicostale (r). 15. Modiomorpha quadrula (r).
7. Spirifer disjunctus (r). ' 16. Loxonema sp. (r).
8. Delthyris mesicostalis (c). 17. Phacops rana (r).

Between White Sulphur Springs and Caldwell the following material
was obtained:

 Faunule of section 1880 D, three-fourths of a mile west of White Sulphur Springs.

1. Buchiola speciosa (abundant).
2. Plethospira socialis (abundant).

Faunule of section 1380 E, at side of wagon road, 1} miles west of White Sulphur Springs. '

1. Buchiola speciosa (common).
2. Panenka sp. (rare).
3. Styliola fissurella (abundant).

Faunule of section 1880 F, one-half mile east of Howard station.
[a. abundant; ¢, common; T, rare.]

1. Orthothetes chemungensis var. arctos- | 8. Camarotcechia cf. contracta (r).
triatus (a). - | 4. Spirifer disjunctus (r).
2. Chonetes scitulus (a). . .1 5. Leptodesma rogersi (c).

The higher members of the series, which follow the fossiliferous
beds of 1380 E, appear to be entirely barren of fossils. The red, green,
and black shales, which constitute these higher beds, are well exposed
near Caldwell, W. Va., station 1381 A.

CALDWELL, GREENBRIER COUNTY, W. VA,
The following section was noted in the cut just east of Caldwell:

Section 1381 A, east of Caldwell, W. Va.

Ft. in.
9. Alternating green and reddishshale..._ ... ... ... .. ... .. . ... ... 40 0
8. Blue to black or green shale . _............_. i 04 0
7. Greenish shale......._. e e e et m i, .. 4t010 0
6. Sandstone....... @ e e et et aaana "6 0
5. Soft greenish-blue'shale . ... ...ccnemnnumiieeieieeeceiaeceeeaeennns 1 8
4, Hard green shale . ... ... ooeeoo et 9 0
3. Blue to black banded shale. ... ... ... ... ... . .............. 5 0
2. Bluish-green clay, with iron concretions................................ 7T 0
1. Gray to bluish heavy-bedded sandstone ......... ... ... ... ... ..., 1 6
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The westerly dip of these varigated shales carries them below the
level of the railroad about a mile and a half west of Caldwell, and the
Mississippian (‘‘ Lower Carboniferous”) limestone appears above
them, '

COVINGTON, ALLEGHANY COUNTY, VA.

The time spent at Covington was devoted mainly to collecting from
the beds of the following section:

Section 1382 B, one-half mile southeast of the blast furnace on the novth bank of Jackson

River. ’
Feet,
4. Black carbonaceous shale (Romney). ... ..o.o...ooooiioiiaiaiai it S 30
3. Greenish-gray shale. ... ... ... ... .. oeoi i 15
2. Coarse sandstone (“‘Oriskany”’)......... et e ieeeeaaceeaaaeaaaa 3-6
1. Limestone (Lewistown)._ ... ... ... . . ... ii.iiiiioioo......15-25

* The limestone cliff (1) on river bank, one-half mile helow iron fur-
nace, Covington, Va., contains the following species:

Faunule of zone 1 of section 1882 B, near Covington, Va.

[a, abundant; ¢, common; r, rare.}

1. Cheetetes sp. (c). . ’ 11. Eatonia peculiaris (c).

2. Crinoid stem (r). . 12. Rhynchonella sulciplicata (r).

3. Lichenalia sp. (c). 13. Rensselwria equiradiata (r).

4. Stropheodonta sp. (r). 14. Spirifer concinnus (a).

5. Leptena rhomboidalis (a). 15. S. murchisoni (c).

6. Orthis sp. (r). | 16. Trematospira multistriata (r).

7. Rhipidoiella oblata (c). 17. Meristella subquadrata (c).

8. Gypidula pseudogaleata (r)- 18. Avicula sp. (r).

9. Uncinulus mutabilis (¢). 19. Platyceras robustum (r).

10. U. nobilis (r). 20. Platyostoma ventricosum (?) (r).

The coarse sandstone (2) contains the follo\ving species:

" Faunwle of zone 2 of section 1382 B, near Covinglon, Va.

fa, abundant; ¢, common.]

1. Dalmanella planiconvexa (r). 5. Spirifer cf. arenosus (r).
2. Rhipidomella musculosa (r). 6. Spirifer murchisoni (c).
3. R. cf. oblata (r). _ 7. Meristella lata, (r).

4. Rensseleria ovoides (a).

The greenish shale (3) yielded the following forms:
' Faunule of zone 8 of section 1882 B, near Oom'nﬁton, Va.

[e, common; 1, rare].

1. Zaphrentis sp. (r). 5. Bellerophon sp. (1).
2. Schizophoria cf. striatula (r). , 6. Pleurotomaria sp. (r).
3. Atrypa spinosa (r). 7. Conularia sp. (r).

4. Ambocelia umbonata (c). 8. Phacops rana (c).
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From the black shale (4), 25 to 30 feet above the Oriskany, the fol-
lowing species were collected: ' e
Faunule of 2one 4 of section 1882 B, near Covington, Va.

[a, abundant; ¢, common; r, rare.]

1. Strophalosia truncata (r). 11. Leptodesma sociale (r).
2. Orthothetes chemungensis var. arcto- | 12. L. sp. (r).
striatus (c). 13. Actinopteria sp. (r).

3. Leiorhynchus limitare (a). 14. Pleurotomaria sp. (r).

4. Nucleospira cf. concinna (c). 15. Styliola fissurella (a).

5. Anoplotheca acutiplicata (¢). 16. Tentaculites gracilistriatus (a)
6. Buchiola speciosa (a). 17. Coleolus tenuicinctus (c).

7. Clinopistha cf. antiqua (r). 18. Hyolithes aclis (¢).

8. Nucula corbuliformis (c). 19. Agoniatites vanuxemi (r).
9. N. cf. lirata (r). 20. Parodiceras discoideum (r).
10. Nuculites triqueter (r).

The black shale (5), about 50 feet above the Orlskany, yielded the
following forms: .
Faunule of zone 5 of section 1382 B, near Covington, Va.
[a, abundant} ¢, common; r, rare.]}

1. Orbiculoidea cf. lodiensis var. me- | 3. Panenka (?) sp. (x).
dia (r). ’ 4. Styliola fissurella (a).
2. Anoplotheca acutiplicata (c). 5. Tentaculites gracilistriatus (a).

About one-half mile north of Covmgton, at the side of the wagon
road, just opposite the blast furnace (1382 A), the limestone (1) of the
section given above is agam well exposed to a thickness of about 65
feet. The following species were obtained:

Faunule of section 1382 A, near Covinglon, Va.

[a, abundant; ¢, common; r, rare.]

1.- Lichenalia cf. torta (¢). ‘| 6. Cyrtina rostrata ().

2. Stropheodonta cf. beckii (c). 7. Spirifer concinnus (a).

3. Orthothetes woolworthanus (r). 8. 8. cf. cyclapterus (r).

4. Uncinulus mutabilis (¢). 9. Avicula c¢f. communis (r).

5. Rensseleria ®quiradiata (c). 10. Diaphorostoma ventricosum (r).

West of Covington fossils were collected from the dark sandy shales
which lie above the typical black shale at the following stations: 1382
C, west bank of Jackson River, one-fourth mile south of Chesapeake
and Ohio Railway bridge at Covington, and 1382 D, hard, bluish-green
shale, one-fourth mile west of Covington, on roadside. This is a
somewhat higher horizon than 1382 C. The faunules obtained from
these outcrops (Jennings) are as follows:

Faunule of section 1382 C, near Covington, Va.

{a, abundant; ¢, common; r, rare.]

1. Paracardium doris (a). 3. Hyolithes sp. (r).
2. Coleolus sp. (c). 4. Goniatites sp. (r).
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Faunule of section 1382 D, near Covington, Va.
. [c, common,; r, rare.]
1. Paracardium doris (¢). ) . Palxeoneilo sp. (r).

2. Buchiola speciosa (c). ' 5 Pterocheenia fragile (c).
3. Nucula corbuliformis (¢). 6. Goniatites sp. (r).

HOT SPRINGS, BATH COUNTY, VA.

Hot Springs is about 25 miles north of Covington. Immediately
northwest of the springs the Paleozoic beds, from the Devonian black
shale to the Cambrian, have been tilted until they stand almost verti-
cal. The ‘“black shale” is not all black, some of the lower beds
being a pure creamy white in color. A bed of very hard cherty sand-
stone, 50 or 60 feet in thickness, lies at the base of the black shale.
This formation, which stands vertical here, resists weathering more
oﬁcctively than those on either side, and resembles the ruins of a mas-
sive wall running up the side of the mountain.

All of the fossils collected at Hot Springs are from the beds above
the sandy chert exposed along the railroad northwest of Hot Springs.

The section at Hot Springs northwest of the springs, along the
Chesapeake and Ohio Railway, is as follows:

Section 1388 A, at Hot Springs, Va.

9. Dark greenish to drab-colored shale, just below section house, about 1§ miles foc
below Hot Springs, ..ot e ieie e e 25

8. Dull bluish-gray shales. . ... oo it 30
7. Tough sandy black shale, below automatic sw1tch A T 60
Concealed . . ..ot e ceacc e 150

6. Ash-colored shale. . ... ..o e e iaciceccacccmcaccacecaaans 10
5. Black and gray shales alternating. ... ...ooicimaiiiiiiiiiiii e 40
Concealed . _:ooo ool e et cemezeceanaeaaaan 60

4. Ash-colored shale. ... .. ... .. .. ... e 50
Concealed.......... S S e eeeee. B0

3. White or cream-colored clay shale .. ... .oooeiiiiiiiiiiiiiaaaon 9
2. Black shale (Rommney) - ..ot c e 10
1. Hard cherty sandstone {(“‘Oriskany ™) .. ... ..cerooieeee i aaeaaaee. 50-60

The following lists show the faunal associations disclosed in the
several zones of this section (Romney-Jennings):

Faunule of zone 2 of section 1388 A, at Hot Springs, Va.
[a, abundant; ¢, common; r, rare.]

1. Orbiculoidea doria (c). 3." Anoplotheca cf. acutiplicata (a)
2. Chonetes cf. coronatus (r). 4. Styliola fissurella (c).

Faunule of zone 8 of section 1383 A, at Hot Springs, Va.
(&, abundant; c, common; T, rare.] '

1. Crinoid stem (r). 6. Styliola fissurella (a).
2. Orbiculoidea doria (r). 7. Coleolus sp. (r).

3. Pholidops sp. (¢). 8. Goniatites sp. (r).

4. Anoplia sp. (¢). - 9. Ostracods (c).

5. Bellerophon leda (r).
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Favnule of zone 4 of section 1888 A, at Hot Springs, Va.
[a, abundant; ¢, common; r, rare.]

1. Orthothetes. chemungensis var. arcto- | 5. Buchiola speciosa (a).
striatus (a): 6. Actinopteria epsilon (r).
2. Chonetes cf. setigerus (r). . Styliola figsurella (a).
3. Leiorhynchus limitare (a). . Tentaculites gracilistriatus (a).
4. Anoplotheca sp. (¢). . Goniatites sp. (r).

[S=REveREN §

Faunule of zone 5 of section 1383 A, at Hot Springs, Va.
[a, abundant; ¢, common,; r, rare.]

1. Tropidoleptus carinatus (r). T Ambocwelia umbonata (a).
2. Anoplotheca sp. (r). 4. Actinopteria sp. (c).

Faunule of zone 6 of section 1383 A, at Hot Springs, Va.
[a, abundant; ¢, common; r, rare.]

. Zaphrentis sp. (r). 8. Actinopteria epsilon (¢).

1
2. Chonetes setigerus (r). 9. Styliola fissurella (a).
3. Leiorhynchus cf. laura (r). 10. Tentaculites gracilistriatus (a).
4. Amboccelia umbonata (r). 11. Coleolus tenuicinctus (r).
5. Buchiola speciosa (¢). 12. C. sp. (r).
6. Nucula lirata (¢). - 13. Parodiceras discoideum (c).
7. Pterocheenia cf. fragile (large var.) (r). :

Fuaunule of zone 7 of section 1383 A, at Hot Springs, Va.

[e, common; r, rare.] ’

1. Paracardium doris (c). 3. Nucula sp. (r).
2. Pararca transversa (r). 4. Orthocerag sp. (r).

Faunule of zone 8 of section 1388 A, at Hot Springs, Va.
[a, abundant; ¢,common; r, rare.]

4. Coleolus acicula (r).
5. Orthoceras sp. (r).

1. Buchiola speciosa (c).
. Paloneilo constricta (r).
3. Pterochenia fragile ().

o

Faunule of zone 9 of section 1383 A, at Hot Spﬁngs, Ta.

1. Pararca transversa (rare). ' 3. Pterochwenia fragile (rare).
- 2. Panenka sp. (rare).

CLIFTON FORG.E ALLEGHANY COUNTY VA,

The followmg section is exposed near the Chesapeake and Ohio
Railway bridge just west of (,htton Forge:

Section 1384 A, near Clifton Forge, Va.

Feet.

" 8. Ash-coloredshale. ... ... .. i iiiiiiiiiiieiaiiiaaa 125
2. Soft coarse brown sandstone (“‘Oriskany’’) ..........ccceeeomioeeoiaaaoo.. 15
1. Hard blue limestone with chert bands in lower layers.. ... .. .. ........... 80
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The coarse sandstone (* Oriskany ) one-half ‘mile west of Clifton

Forge contains the following faunule:

Faunule of 20me 2 of section 1384 A, one-half mile west of Clifton Forge, Va.
[a, abundant; ¢, common; r, rare.]

Stro;;heodonta sp. (r).

1. 7. R. ovoides (a).

2. Leptena rhomboidzlis (r). 8. Cyrtina rostrata (r).

3. Rhipidomella cf. cumberlandiz (r). 9. Spirifer cf. arenosus (r).

4. R. musculosa (r). 10. 8. murchisoni (c¢).

5. Eatonia peculiaris (r). 11. Anoplotheca cf. flabellites (r).
6. Renssel®ria cumberlandize (r).-

No collecting was done inthe beds above or below this sandstone.

)

Hicksville, .Va.

) 1379 C
‘Big Moccasin Gap, Va. 1979 A JETES =Dg
A e . Grainger
4=k 18379 B | gshale
(=12
Interval o

Chattanooga black shale

Bigstone Gap, Va.
1376 B

Hancock limestone

F16. 3.—Sections in Virginia and West Virginia.
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COMMENTS ON SECTIONS.
By H. S. WiLLiams.

The facts here presented are chiefly valuable for the statistics them-
selves, viz, the detailed analysis of a number of local faunules. A word
may be added, however, to indicate the bearing of these statistics- upon
the general problems of correlation, and upon the determination of the
- particular horizon to which each fauna should be assigned.

On the ordinary basis of correlation (i. e., the presence of species
which have heretofore heen recorded from some definite geological
, houzon) it is easy to indicate the general position of the several zones
in the geological column. This general classification is indicated by the
lettering of the separate parts of the sections which are arranged
in approximately parallel order. (See sections, pp. 16, 28, 43.)

In this arrangement the capital letters O, S, R, D, and C are employed,
with the following meaning: O indicates Ordovician; S indicates Silu-
rian, not later than Niagara in age; R, the formation containing the
Rensseleria fa,una,‘called Giles formation in the Pocohontas folio, Han-
cock formation in the Estillville folio, the upper sandy p01t10n of it
being called Monterey sandstone on several of the Virginia and West
Virginia sheets; D is used to indicate the Devonian formations as low as
the Jeffersonville limestone of the Indiana survey; C indicates forma-
tions in which Carboniferous faunas are recognized. .
- On the east side of the Cincinnati arch there appears to be an uncon-
formity at the base of the black shale. West of it (in Indiana, Ten-
nessee, southern Illinois, and Arkansas) a limestone occasionally occurs

conformably below the black shale. = This limestone has a fauna which
- appears in the New York Onondaga limestone, and sometimes it con-
tains traces of the Tropidoleptus fauna of the Hamilton formation of
New York, Where this limestone occurs the unconformity appears
below it.

There is considerable irregularity in the age of the formation
immediately underlying the unconformity. In most of the western
Kentucky and Indiana sections the underlying formation is Silurian
and carries a Niagara fauna, but in some of the Kentucky sections,
as well as in northern Arkansas, the highest formation below the
unconformity is Ordovician. In the more eastern sections in Virginia
and West Virginia the Rensseleria fauna is found in some of the
uppermost Silurian formations immediately below the black shale.
In western Tennessee, and also westward beyond Arkansas in Indian
Territory,? traces of the Rensseleria fauna also appear.

It has not been definitely proved that there is an unconformity
below the formation containing the Rensseleria fauna, but in both

aGirty, G. H., Preliminary report on Paleozoic invertebrate fossils from the region of the McAlester
coal fields, Indian.Territory: Nineteenth Ann. Rept. U. S. Geol, Survey, pt. 3, 1899,
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cases the faunal evidence suggests this interpretation. More evidence
‘will be required before safe generalizations can be drawn as to the
sequence of faunas in this part of the area.

CORRELATIONS.
By H. 8. WiILLIAMS.

The limestone and the terminal Silurian sandstone of the Estillville
folio are undoubtedly the constituent parts of the ‘‘ Hancock lime-
stone ” of that folio. The Hancock limestone is described as thmmng
out to the southeast, and in the correlation given by Campbell it is
the equivalent of the Meniscus limestone of Safford and of the Oris-
kany and Lower Helderberg of Stevenson.®
The Giles formation of the Pocohontas quadrangle is correlated with
the Lower Helderberg and Oriskany by Mr. Campbell.? In north-
ern and central Virginia the Lewistown limestone, including the chert
lentil, is correlated with the Lower Helderberg, Salina, and Niagara,
and the Monterey sandstone is correlated with the Oriskany.¢-
Mr. Darton describes the underground erosion of the Lewistown
limestone as follows:
The hmes@ones are cavernous and many extensive caves have been discovered.
One of them, the Blowing Cave, is in a small anticline traversed by Cowpasture

River, 6 miles west of Panther Gap. * * ¥ Spnngs, sinks, and other evidences of
underground drainage are of general occurrence in the limestone area.

In this region the thickness of the Lewistown limestone varies from
550 to 1,080 feet, and that of the Monterey sandstone from 50 to 200
feet.

It will be noticed also that the black shale caps the series in all the
sections described in all this part of the Appalachian provmce

In Maryland the lower member is called Helderberg and varies from
750 to 900 feet in thickness, followed by black chert lentils. The
next formation is the Oriskany, 325 to 350 feet thick, which is capped
by the black shales of the Romney formation.®

These definitions are consistent with the following generalization:
Upon a more or less pure limestone terrane of varying thickness (the
Hancock, Lewistown, Helderberg) was deposited a cherty limestone
which becomes sandy and ends in coarse sandstone, occasionally
described as conglomerate; above these are the cherty lentils of the
Jimestone (Giles formation or Monterey sandstone); above these is the
base of the extensive Devonian black shale (Chattanooga, Romney).

In most cases there is more or less distinct evidence of underground
solution of the limestone underlying the black shale. From a forma-

aGeol. Atlas U. 8., folio 12,

b Campbell, Geol. Atlas U. 8., folio 26.

¢ Darton, Geol. Atlas U.-S., folio 61.

dClark, W. B., Maryland Geol. Survey, Allegany County, 1900,

Bull. 244—05—4
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tional point of view the evidence favors the hypothesis that the waters
which pr oduced the erosion entered through the outcrops of the porous
sandstone zone, and, percolating ‘downward, took out the calcareous
portion of the rocks unevenly, the sandstones settling as erosion pro-
ceeded; the amount of erosion being determined, partly at least, by
the arenaceous admixture with the limestone. The irregular thickness
was probably determined by the local position of the rocks relative to
flowage of water through them. '

_ In the more southern exposures erosion has been greater than in
Maryland, northern Virginia, and West Virginia. The association of
the iron ores with the sandstone portion of the formation may also be
accounted for by the inwash of ferruginous waters into the cavernous
interior from the- surface, after the underground érosion had taken
place. This 1nterpretatlon is further borne out by the pa,leontologlcal"

evidence. : :

THE RENSSELARIA FAUNA.
By H. S. WiLLiAMS.

In the following table the species from each of the zones immedi-
ately underlying the black shale are tabulated. Twelve faunules are
listed, and they are arranged approximately in their order from south
to north. They are listed together on account of their evident faunal
association, and because they are not separable on formational lines;
that is, species which in the more northern sections are str1ct1y asso-
ciated with the calcareous and lower members of the series are, in the
southern sections, included in the sandy beds. They may have been
arenaceous beds which originally were calcareous sandstone, out of
which the calcareous material has heen leached by percolating waters
after the edges of the beds were exposed to the surface drainage. The
fauna is called "in this paper the Rensseleria fauna, and includes
species which have been referred to the Lower Helderberg and
Oriskany formations as they were originally defined in the New York
reports. : . :

The Rensseleeria fauna of the Appalachians.

[a, abundant; ¢, common; r, rare; L, Lower Helderberg; O, Oriskany.]

Sections. . |Range in

- New

1376. 1379.  {1380. 1382. 1384. York

. forma-

Al | A2 |B2.| C. | E. |AL | X. | A2.| B1.| B2.| AL | A2 | tions.
1. Zaphrentis sp...........[..... r|r .. S JS PR IO SRR FOI0 PN AU FOUURN ISR
2. Cyathophyllumsp......|..cofoeiidoiad]onnes b o DR PR PR PR R P P,
3. Cystiphyllumsp ...... S PR PR PO b RN R PR PR R R P P
4. Calceola cf. plicata ... ... fooiii]eenns D S RPN DR PPN RPN PPN AR RN RPN P
5."Favositessp............ ... b N (R T levecafenenafocsnafocaiafoneea|onnee]oveac]oneannnnn
6. F. cf. Cladoporasp. ..o feeee|oeaed|oeeadooiisl v i rieeeeeeene e e
7. Aulopora sp ...vveeeveaifenenfanans b o AR PO (RPN P JRUR PR PN RN P P
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The Rensseleeria fauna of the Appalachions—Continued.

[a, abundant; ¢, common; r, rare; L, Lower Helderberg; O, Oriskany.]

] RENSSELARIA FAUNA OF THE APPALACHIANS.

47

Range in

New
York
forma-
tions.

10.
1.
12,
13
1.
15.
16,
1.
18,
19.
20.
21,
22,

23.
24,

25.
26.
27.
28,
29.

30.

31
32.

&g

36.

37.

38.
39.
40.
41,
42,

43.
44.

45.

46.
47,

48,
49,

. Gypidula psendogaleata
. Amphigeniacf. elongata
. Rhynchotrema formo-

. Chzetetes sp.............
. Aspidocrinus scutelli-

formis ...... emeneeaen
Crinoid fragments......
Lichenalia cf. torta .....
Stictopdmvsp ............
POlyPOrasp < ceveeeecnans
Fenestellasp ...........
Roemerella grandis

Pholidops cf. arenaria ..|.

Stropheodonta beckii. ..

S.linckl@ni......cconuiifees

S.magnifica ............
8. cf. planulata

Leptena rhomboidalis .
Orthothetes woolworth-

Hipparionyx proximus.
Chonetes sp.nov.......
Anoplia nucleata
Orthissp.......c.ceoenen.
Dalmanella planicon-

R.musculosa
R.oblata.........

U.mutabilis ............[:

U.nobilis .....
Eatonia peculiaris
E.pumilla .....ceuvennn.
Rhynchonella acutipli-

R.altiplicata
R.oblata........ eeeeenes

Rensseleria ®quira-
diata...... beerrenana

R. cumberlandi®.......

R. cf. marylandica .....
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The Rensselzria fauna of the Ap'palachiahs—Continued.

[a, abundant; ¢, common; r, rare; L, Lower Helderberg; O, Oriskany.]

Sections. Range in
New
1376. 1379. (1880.| 1382. 1884, York
forma-
Al A2 | 'B2|cC. | E.|A1 | X.| A2 | BL.| B2.| AL | A2.| tioms.
50. R. mutabilis............ P PN S SR U AR SRR FORN ISR SRR N SO L
51. R.ovoides......ceevnnnfonee]niia]ennas]enn F PR P N : I P [: N a 0
52. R.SPoveenranrcrennennactinnnslonnns L e T LT P R P P
53. Beachia cf. suessana....{.... ... | oo fevis]aenfenaii]ennes [ (PR PN PR PO, (o]
54. Atrypa reticularis ......[.....|..... N S J RN SRR PRI TN AR AN PO RN
. 5. Cyrtina dalmani........ B S S RN FOUE (R SO A U FOURR PO SN P L
56, C.rostrata......ooevnafonnn el B R TR U RN PR ISR P T T o
57. Spirifer arenosus ....:.. ool oo et C J..... [: N T Jeeeen r [0}
58. S. coneinnus............].. O P ¥ PPN R P PN PN P 8 ... 8 fo.... L
59. 8. cumberlandige .......[.....[.c. ... C ferene ;W POV PN FPIN [P NN e o
60. S. cyclopterus . .........|..... P T PP TN O 0 S PN SO IO SN SN FURRR
61. 8. murchisoni ..........loo.deensoeniileneaeas e ]eenns c{ec|ecl... c o
62. S. (Delthyris) cf. per-
lamellosus
63, S.8D ceiieniiiiiiinanl,
64. Reticularia fimbriata...|.....|..... b PN RN RPN P FN M PR PRI PR 0
65, Ambocoelia Sp ..ovvveeeifoanafoiiidonaiifiiaid]einn S O O P O I E
66. Tiematospim multi-
1219 11 /- NSRRI PPN RN PPN PRI PR PR PR P b NN PR IR P L
67. Nucleospira sp.. [ S N PO (R FS O P b N PR PO RN PR PERIN P P
68. Anoplotheca cf. dicho-
703 11%: 7R PR [ AP PR P b N (RS IR (RPN F PR P 0]
69. A. cf. flabellites ........[.....l.coo ] ifoniioniiionndfnnns [ PR TR -] r 0]
70. Meristella cf, bella .....|.....{..... b N PR RN (RPN R PR RN PPN PP L
k(3 VD' IR F: ' AU DRRIN PPN DR PSRN RPN FS PR T ... b S PR P [0}
72, M. l®vis . ooiiiiiannl. T O e O T P T T
73. M. subquadrata ........ ro|ee... c c [N R PR P [N [N PR R L
Tde Mo SD cveennemerenennen]oenas]onns I N PR PO S P R R PO A S PO
75. Aviculs cf, communis..|.....[|..... D S PO PN SN A I b e r ... L
76. Cyrtolites (?) expansus.|.....|[.... ..o f-eet b SN RN R N e s PO (o)
77. LOXONEma §p........... '

78. Holopea antiqua .......
79. Platyceras cf. gebhardi.
80. P. robustum ............
81. P. pyramidatum..

84. Tentaculites elongatus.
55 1 N + T
86. Proetus protuberans....

87 P.SPeeeeeiniiinens
88. Homalonotus 8p ........
89. Phacops cf. cristata ....
90. P.logani................
91. Dalmanitescf.anchiops.
92. D. pleuroptyx ..........
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It will be observed by reference to the descriptive part of this paper
that the zones 1376 A2,1376 B2, 1379 A1,1379 X, 1380 A2, 1382 B2,
1384 A2 are at present s'mdstone, otten coarse-gr: ained; the other
zones are more or less calcareous.

The species which are peculiar to the Oriskany in New York are
generally confined to the sandstone, but this is not always the case, nor
are peculiar Helderbergian fossils restricted to the calcareous beds. In
the New York sections Aspidocrinus appears in the ‘“Shaly limestone”

r ¢ Scutella limestone” of the early reports, while in both sections in
whlch it occurs in Virginia (Bigstone Gap 13876 B2 and Rocky Gap
1379 X)) it is found in sandy beds. At Rocky Gap (1379 X) it occurs in
a coarse sandstone similar to the typical Oriskany of New York.

Tt is evident that the subdivisions of the Rensseleeria fauna, which in
the northern Appalachian region have determined the division of the
strata into numerous separate formations, are not universal. Future
investigations probably will show that the composition of the local
faunules is determined rather by environmental conditions recorded
by the differing characters of the sediments than by actual epochs in
their history.

THE BLACK SHALE AND ITS FAUNA.
By H. S. WiLL1AMS.

It will be noted that while the New Albany shale reaches a thick-
‘ness of 100 feet in Indiana, it thins out and is often not represented
along the axis of the Cincinnati-Nashville arch. On the eastern side
of this arch it thickens again eastward, and along the Appalachian
channel is very thick. The ‘‘Chattanooga” shale attains a thick-
ness of several hundred feet, and runs up into coarser and more
irregular beds, known as the Grainger shale in southern, and as the
Romney shale in northern, Virginia and West Virginia. The faina of
- the pure black shale is very meager in both species and specimens.

At Louisville (1357 A3) the black shale contains Lingula spatulata
and Schizobolus concentricus. Northeast of Brooks, Ky. (1365 A3), it
holds Leior hynchus quadricostatwm, Chonetes scitulus, Lingula spatulata,
and a small Plewrotomaria. In the Bigstone Gap region (1376 B3) it
contains Schizobolus concentricus and Lingula ligea. 1n Bland County,
Va., along Kimberling Creek (1379 A2), Schizobolus truncatus appears
in rocks which are there classified as Romney shales, but which are only
a few feet above the base of the Giles formation, which contains the
Oriskany type of the Rensseleria fauna. The same species occurs
in a similar black shale one-half mile north of Hicksville, Va., and
is characteristic of the black shales of the White Sulphur Springs
section (1380 A4).
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If the list'of species is taken ag a whole it becomes evident that the
fauna is the one represented in the Genesee shales of New York. This
interpretation would appear to be confirmed by the faunule (1367 A)
at Huber, Bullitt County, Ky., in.which Reticularia fimbriata, Athyris
spiriferoides, and Tropedoleptus occur in the limestone dir ectly under
the black shale. The reported range of the fauna as glven in Schuch-
ert’s list of blachlopods is as follows:

Range of black shale . speczes

Lingula spatulata ... . ... ol Genesee-Portage. -

) R T P eeececceanaans .Hamilton-Portage.
Schizobolus coneentricus - ... ..o oioiiiiiiiiiiiiiiaao Genesee.

Chonetes scitulus ............ ettt Marcellus-Chemung.
Leiorhynchus quadricostatum ... ... c.coooiooiiiaoiiaaia.an Genesee. -

And a Pleurotomaria sp.-

The sequence of faunas at Hot Springs, Bath County, Va., presents
another view of the case. There (1383 A) both Anoplia and Ano-
plotheca occur in the black shales, which are over 100 feet thick and
lie below the zone (A5) which contains 7ropidoleptus carinatus, and
no species of either of those two genera is listed higher than the
Onondaga (Corniferous) limestone. There is thus evidence that at
Hot Springs the black shale sedimentation occurred as low as the
Onondaga formation. Such a conclusion is confirmed by the presence
in the faunule 1383 A4, of Leiorhynchus limitare and Tentaculites
gracilistriatus (both regarded as confined to the Marcellus shale of
New York) and Anoplotheca. This conclusion is also supported by
the composition of the faunule of zone 1382 B4, a typical black shale
within 30 feet of the top of the Rensselaria fauna, in which are found
Anoplotheca acutiplicata (listed as an Onondaga (Corniferous) species)
with Leiorhynchus limitare and Agoniatites vanuaems, both listed as
Marcellus species. Such facts indicate that the black shale was
deposited in a thick mass in the Appalachian trough before the fauna
of the Onondaga (Corniferous) formation was extinct.

As the sections are followed upward, the shales become coarse and
flaggy and contain faunas which in New York occupy the formations
from Onondaga upward to Chemung. The formations holding similar
faunas in western Kentucky and Indiana, west of the Clncmuatl arch,
are calcareous at the base.

The fauna of the Sellarsburg beds contains traces at least of the
fauna of the Hamilton formation of New York State, and thus fur-
nishes reason for classifying the black shales of that 1eg10n with the
Genesee of New York.
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THE BUCHIOLA SPECIOSA FAUNA.
By H. S. WiLLiams.

‘Another argument for the belief that in the regions here discussed
the black shales range from as low as the Onondaga to and beyond the
base of the Carboniferous, is found in the distribution among them of
forms which in New York State are listed as Nunda (Portage) species.

Take, for instance, the faunules containing Buchiola speciosa. They
appear in black, shaly sediments and in the coarser. shales following
them in the middle Appalachian region. But a glance at the faunule
lists shows that they belong to a general fauna which in New York is
sometimes seen in one or other of the Marcellus, Genesee, and Nunda ¢
formations, and only in insignificint proportions in any of the other
formatlons, occapying the part of the column between the Marcellus
to the Chemung.

"For some of the species the range is lower or higher than these
limits. From both the association in the faunules, and the absence ot
common genera of other formations of this part of the Devoniani, it is
fair to infer that Buchiola speciosa, Pterochaenia fragile, Paracardium,
doris, Parodiceras discoideum, Styliola fissurella, Tentaculites gracilis-
triatus, and some other associated species, constitute a fauna which
persisted for a considerable portion of middle Devonian time, repre-
sented in the New York sections by the formations from Marcellus
to Nunda, inclusive. .

The followmg table exhlblts the association of the species of the
Buchiola speciosa fauna in the Virginia faunules and their reported
range in the formations of New York:

The Buchiola, speciosa fauna represented in the Virginia sections and its reporied range in
the New York formations.

[a, abundant; ¢, common; r, rare; C, Chemung; G, Genesee; H, Hamilton; I, Ithaca; M, Marcellus;
0, Onondaga; N, Nunda; W, Waverly.]

. S’ection.' .
Range in New
1380. 1382. 1383. - York forma-
tions,
B1.!D1.[EL |B4.|C1.|D1.|A4. | AG.| A7. | A8.| A9.
1. Orthothetes chemungensis var. )
arctostriatus .........c.oeiian.. JRPN R PN IR0 RN PRI [ A PR P SR PN H.
2. Chonetes cf. setigerus.... .- r|r M, W.
3. Strophalosia truncata RPN RPN PR (N PR B R H, N, I
4. Leiorhynchus laura..... e JRPRPR R PR PR RPN RPN P I | M, H
6. L. HItATC «vverneeesernennnennses e e a e M.
6. Amboccelia umbonata ............ JRPUPN PRSP RPN DR PR PN IS o M, C.
7. Nucleospira cf. coneinna.......... PR PR PR I N 0, H.
8. Anoplotheca acutiplicata ......... JRPON PR PRI I I PR RN Y (o}
9. Clinopistha cf. antiqua b PPN DA P (o]
10. Paracardium doris.......... RO [N i PR DO PR (T Y PR PR I I PO PR N.
11. Buchiola 8pecioste.u.eesenennn... alajajal...ic)alelll]ecel... H, G, N.

a See footnote on p. 86.
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The Buchiola speciosa fauna represented in the Virginia sections and its reported rarnge in
the New York formations—Continued.

[a, abundant; ¢, common; r, rare; C, Chemung; G, Genesee; H, Hamilton; I, Ithaca; M, Marcellus;
- 0, Onondaga; N, Nunda, W, Waverly.]

Section.
- Range in New
1380, 1382, 1383. York forma-
- tions.
B1.|D1.|(El.|B4.| C. | D. |A4.|A6.|A7.|A8. | A9.
12. Pararca transvers&................ (R R RN [ R (Rl (R P I i PO B C.
13. Panenka sp . U 1N OO PN R PSRN PSR FON IO B J
14, Nucula corbuliformis........... (N RPN RS R IR O RO I PR PR DR PPN P H, C.
15. N, cf. lirata......oooeeiiinaannnns JRRP RN Pt TN Ao PO () PN PN H.
16. Nuculites triqueter ............... R RN PR I N PN PR PR PN 4 M, H
17. Paleeoneilo brevis................. b Y RN [ [ R SO Ol [ A
18. P. constricta ........coiiiiiaaiil, PR PRPUR DN IR PR PR PN PN PR S I PP H, N, C.
19. Leptodesma sociale JRPR PPN B I PR PR PO PN R PR DS C.
20. Pterochmnia fragile............... veredeves]oane]ened)eaedf € el ¥ ool el |M,H,G,N,C.
21. Actinopteria epsilon .............. PR (RPN PPN PN DR FOUN IS J I+ FORIN PN RS c
22, Plethosplrasoclalls ............... PR [ T PR PR PN PR RN PRI DU PPN PRI
23. Styliola fissurella. ............ a o] a e b, M, G.
24. Tentaculites gracilistriatus ....... el a ol ala e, M. -
25. Coleolusacicula................... PR (RN PR DR (AP PR [ I FRPRY PR RPN IR G.
26. C. tenuicinetus.....ooeveecnanens PR (RPN PO X I PR R P I N PO PN P H.
27. Hyolithesaclis.........cc..ceeaat. SO R O I O SO SV OO SO NN N H.
28." Orthoceras bebryx var, cayuga.... PO - C.
29. Agoniatites vanuxemi ............ PR PPN R I R PR PR PO R PO PPN PN M.
. 80. Parodiceras discoideum........... U N I 2 I S B N PO I N FUURN PO H.

The association of the several species of the Virginia faunules indi-
cates the homeotopic relationship of the faunules, and leaves little
room for doubt that 1o one of the species can be regarded as univer-
sally diagnostic of any particular zone of the middle ‘Devonian, but
for purposes of correlation indicates only some portion of the Wlde
range of time expressed by the series of formations named

THE FAUNULES, T.E__[EIR RANGE AND ENVIRONMENT.
By H. 8. WiLLIAMS. '

An examination of the separate faunules brings out their relation-
ship to each other, and also the relation between the faunal contents
and the purity of the black-shale sediments.

In the lower part of these black shales of Virginia and West Vir-
ginia their normal fauna is present, as is shown in the faunules 1376
B3, 1879 A2, 1380 A4, 1382 B4 and B5, 1383 A2 and A3 which contain
the followmg specles.

Lingula ligea. S. truncatus.
Schizobolus concentricus. | Chonetes scitulus.

These species occur in the southern sections, where the fine-grained
black shale rests immediately upon the limestones. The shales are
the typical Chattanooga shales. '
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The black shale at Hot Springs, Va., contains the: following species:

Fawnule of black shale of Hot Springs, Va.

1. Orbiculoidea doria. 3. Anoplotheca cf. acutiplicata.
2. Chonetes cf. coronatus. . 4. Styliola fissurella.

This follows the hard cherty sandstones which stratigraphically
represent the Oriskany. '

The section at Covington presents 15 feet of gray shale between the
top of the sandstone (Oriskany) and the black shale (1382 B4) The
black shale (1382 B4 and B5) contains the followmg species:

Faunule of black shale at Comngton, Va.

[a, abundant; ¢, common.]

1. Orbiculoidea lodiensis var. media. 9. N. cf. lirata.
2. Orthothetes chemungensis var. arcto- | 10. Nuculites triqueter.
striatus. 11. Leptodesma sociale.
. Leiothynchus limitare (a). 12. Actinopteria epsilon.’
. Nucleospira. concinna. 13. Styliola fissurella.
. Anoplotheca acutiplicata (c). 14. Tentaculites gracilistriatus.
. Clinopistha antiqua. 15. Coleolus tenuicinctus.
. Buchiola speciosa (a). 16. Hyolithes aclis.
. Nucula corbuliformis. 17. Agoniatites vanuxemi.

O -3 & Ot = O

This fauna presents a combination of species not generally found in
the New York formations, where the Marcellus, Genesee, and Nunda
formations carry fairly distinct faunas. The dominant characteristics
of the fauna are its Pteropods and Buchiola speciosa. Although it
carries Letorhynchus limitare in abundance, Buchiola speciosa is also
. abundant.

There are a few other zones holding evidently the same fauna, which
lie higher up in the black shales of the more northern sections. I
- will select these on the basis of presence of Buchiola speciosa, elthel
common or abundant. (See the chart, p. 5.)
1380 B1 adds the following species to the list above:

1. Paracardium doris. 3. Orthoceras bebryx var. cayuga.
2. Palzoneilo brevis. 4. Parodiceras discoideum.

1380 D1 adds Plethospira socialis and an unidentified Lozonema.
1380 E1 adds nothing.

1382 D1 adds Pterochania fragile and Gonsatites.

1883 A4 adds Chonetes setrgerus.

1383 A6 adds the following species:

A small Zaphrentis.
Leiorhynchus cf. laura.
- Amboceelia umbonata.

Coleolus sp.
Parodiceras discoideum.

1383 A8 adds Palaoneilo constricta and Coleolus acicula.
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None of these species are abnormal to the fauna. The association
of species is characteristic of the Nunda formation® of New York, but.
there are a few species from a lower horizon.

In the Virginia section the fauna occupies the zone of coarse shales
succeeding the pure, fine, smooth-black shales, and from- its strati-
‘graphic position represents the fauna of the Nunda formation of New
York. The rocks belong to the Romney and Jennings formations.

The sequence of sedimentation is regular, and there is a gradual
change from -pure, fine-grained black shale up to coarser and more
arenaceous shale. . These conditions are characteristic of the Grainger
shales in which occur the Buchiola speciosa fauna.

Except for the greenish shale, 15 feet thick, of the Covmgton sec-
tion, there is scarcely a trace of the faunas characteristic of the richly
fossiliferous Onondaga (Corniferous) and Hamilton formations of
New York, and it is evident from the fauna that follows that its
horizon is not lower than the Nunda of New York. The greenish
shale (1382 B3) underlying the black shale with this fauna in the Cov-

ington section contains a distinct fauna which is as follows:

Faunule of greenish shale at Com‘ngtaﬂ, Va.

1. Schizophoria sp. 3. Amboceelia umbonata.
2. Atrypa spinosa. : 4. Phacops rana.

These species are indicative ‘of a fauna ordinarily lower than the
Nunda formation.® But the association of species alone, with the
knowledge we now have of the range of the species of the Hamilton
formation of New York, does not fix the age-of this faunule with pre-
cision, since it is known to recur above the Ithaca fauna, and after
species characteristic of the Chemung have appeared. Thus the faunal
analysis indicates, not a regular succession of diverse faunas, but an
mterlupted succession of several faunas, each of which is 1ecogn1zed
in the normal New York series, but the observed order of which does
not strictly correspond with that characterlstlc of the standard New
York sections.

It becomes necessary then to suppose interruption and replacement
of faunas and a recurrence of early faunas at horizons above their
(bupposed) normal positions. This state of things has been elaborated
in the study of the New York Devonian, but the detailed facts regard-
ing these middle and southern Appalachlan faunas is not sufficiently
well known to make an exact correlation with the former poss1ble at
the present time.

a See footnote on p. 86.
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Faunal chart of the Devonian formations of the middle i dppalachians.

[a, abundant; ¢, common; r, rare; o, represented by u'ndetex!mined species.]
. {

137bl 1379, . . ' 1380. : 1382, . 1383, Range values of species.

B3JA2|A3/A4) B | ClA4|B1|B2/B3|B4(B5|B6|/B7/C1{C2,C3|D|E F3]33B4B5C DJA2| A3/ A4 A5 |A6[AT A8{A9JO | M H|G (N|I|C|W

Zaphrentissp............iiiiiiiiiiiine SUTOL IO I

Crinofd stems. .. ... i .. ceen
Lingulaligea... ..o ceen
Orbiculoidea dorin .......... e et N I .

0. cf. lodiensis var. media ................... .. ] -
O.neglect.ooevenennnnnniinaan.. e
Schizobolus concentricus . .
« 8. truncatus U P PR PR R PRSPPI N P I PN

Craniella hamiltonize
PhOlIAOPS SPuevtteaeeaaetearnancaaernancnenaaanns e ceae
Stropheodonta demissa..........oooeeeiiiiil. N RN PR
8. (Douvillina) mueronata ......c.ooeviviinen
S. (Leptostrophia) perplana v. nervosa
Strophonella cxlata. ... ..., FU O
Orthothetes chemungensis...................... AU
0. chemungensis var. arctostriatus.............. U I
Chonetes cf. coronatus RPN N PR PR N Y
C.oscitulus .oeenenoi i

. .
[OR-TC177: 453 o 1 .

B T4 3 B T RN OO P RN PN
Productella hirsuta R P PR R PR PN N RN [ o2 e

P.lachrymosfi......cooeeane.. ..
P. cf. spinulicosta ...... ..ot o
Postigmata. ..o I T
P. cf. subalata

Middle Devonian,

.| C
Ii{cCi....
[o]

Schizophoria striatula...............ooooooLll
Camarotcechia contracta. ... IR O
Coduplicata ... ueinieiiiiiia i U IR U DU
L 0 1 e
Leiorhynchus laura .. .o..ooooiviiaaiaiiin.., e

L. limitare . [ PN . S|
L. mesicostale RN N e JO P e |- ¢
Tropido]eptus‘cnri,nutns....‘ .................... PN ER D PR S PR . N R LR R R

Atrypa hystrix ..., qeeeeennreanaas ..
A. reticularis .
ACSPINOSA o i ..
Cyrtina hamiltonensis ..
Delthyris mesicostalis...........coveiievennnn.. T
Spirifer disjunctus
Amboccelia gregaria

Acumbonatn ... . I U I . P PO . crfee] € JRS DR PR
Anoplotheca acutiplicatn ................ FOT BN T VRN PR NN U AR FUOION RSO PR U SRR U SO PN DISPN FOUON SO PP PO H A B (T DO DO I8

Nueleospira Coneinna ... oo iiiceiiiiiiiiaaenes B N U FOORN PR U VRO PO SO PPN FUU PR S POURN R
Clinopistha cf. antiqua............ eneas T

Grammysia cf. bisulcata . PN
G.subarcuatn ... -
Buchiola SPeciosa .....ovoviiuiiiiiiiiiiiiiiis o B
Panenka SP...oieiii it N
Paracardium doris .........oiiiiiiiiiiiiiiiieaa, e
Pararca trangversa .
Nucula corbuliformis ..
N.cf lirata............ ettt
Nuculites triqueter.......c.ovieeeeieiiinneeanns .
Leda diversi ... .oiiiiiiiiiiiiineiieiiiaiaaens .
Paleeoneilo bisuleata
Pabrevis. ..o
P. constricta. R R
P.filosa. ..., Ceieeeeeeeeietaaaaia,
Poplana.......ooiiiiiii i
Macrodon chemungensis............. .
Actinopteria boydi ..... ... ... iiiiiiiiiii.
Acepsilon ..o, .

A. perstrialis ....... LT . U

Avieulopecten sp.
Crenipecten sp
Leptodesma complanatum
L. extenuatum

a:

(ol @]

L. cf, juvens...... e eeereereeranaeas PN RS PN I N PO (N N P PN O
lichas....... . RN P I R PR PO RPN PR F I I I 4
matheri

(oMo}

(@]

POLENS .o .
protextum.... ... .ol
rogersi
sociale .
Pterocheenia fragile ...l .
Lyriopecten cf. tricostatus ..... eeeraeaeeanaaas .
Mytilarca chemungensis .............coooeiaaae. ...
M. regularis ...l

prprpre
a o

o
-
-
-l
-
’-'
je= I
@
'z
ca:

[eReNeoNel

Pterinea (Vertumnea) reversa RPN R RPN P P . c . . . RS PR ORI P . .. . . aeels - .
Pterinopecten sp ... ...l PO SO FUU A I oo FU A U PO S A RN DU RS R P DR P PR F
Cyricardellasp.... . . FRUN PR S PR AU FPS DR IS PR PR ..
Edmondia ef. philipi.............. e . R N VAU PR DR PR PN IR R S PR DR PR R .

E. cf. rhomboiden......... . ... il
E.subovata ...

[ R PN PRt IED S DUV PR RPN [ EETT R PR P (P PR N CET T LT TTT I P P PP SRR CRRR PREEY EEETI CEERY CRERY ERTR

Modiomorpha snbalata var. chemungens
M. quadrula
M. subalata
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