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LETTER OF TRANSMITTAL.

Cincinnarr, Onro,
May 21, 1900.
Sir: I have the honor to submit herewith, for publication as a
bulletin of the United States Geological Survey, the manuscript of a
joint work by Mr. Ray S. Bassler and myself, entitled A Synopsis
of American Fossil Bryozoa, including Bibliography and Synonymy.
Very respectfully,
Jou~n M. NickLES.
Hon. CuarrLes D. WaLcorT,
Director United States Geological Survey.
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A SYNOPSIS OF AMERICAN FOSSIL BRYOZOA.

By Jou~x M. NickLes and Ray S. BAssLER.

INTRODUCTION AND ACKNOWLEDGMENTS.

So voluminous has the literature of natural history hecome that the
workers in any special branch, and the general student as well, feel the
need of compilations showing what has been done. Thisneed, keenly
felt in oar study of the fossil bryozoa, compelled us to begin such a
compilation some years ago. . This we now place at the service of our
fellow-workers with the hope that it may lighten the Jabors of the
systematist and open the way for an enlarged use of the bryozoa in
stratigraphy.

The bryozoa are generally admitted to be one of the most difficult
groups of fossils. They are often of small size and can seldom be
‘determined by the unassisted eye. Their accurate discrimination
necessitates tedious study. Few have cared to give this. Because,
also, great uncertainty has prevailed as to what constitutes classifica-
tory characters, a large amount of confusion and synonymy cumbers
the literature of the subject. Thus the study of the bryozoa has
become doubly repellent. ,

The extended investigations of the structure of fossil bryozoa made
by Mr. E. O. Ulrich, following in the lines pioneered by Dr. H.
Alleyne Nicholson, have shown that we can not be sure of the position
of any form in the scheme of classification until we have learned its
internal structure by means of thin sections examined microscopically.
This mode of investigation is difficult and tedious, but our studies have
convinced us that a knowledge of internal characters is absolutely
essential to a correct understanding of phylogeny and systematic
position.

As but few authors have described the internal structure of their
species, and as those who have given descriptions have not always had
a clear understanding of what is essential in the appearance presented
by thin sections, it is not possible to be sure of the generic placement
of a large number of species. Some authors have referred species to
genera to which we are certain they do not belong; but as enough hag
not been made known of such forms to enable us to refer them to other

9



10 AMERIOCAN FOSSIL BRYOZOA. [BULL.173.

genera, even doubtfully, we have left the species where placed by their
authors, but have followed the generic name with two interrogation
points (2 7). .

We have deemed it best to be conservatlve in the matter of reducing
to synonyms, and only where the author himself or some very good
authority or our own investigation has justified such a course have we
relegated a species to synonymy. At the same time we feel sure that
future studies will show that a considerable number of species given
in our catalogue as valid are synonyms of species previously described.
This is especially the case with the bryozoa of the Hamilton group.
These have been dealt with by a number of workers, most of whom
have seemed to not concern themselves very much about what others
may have been doing. -

Some genera which future research may prove to be bxyozoan we
have excluded. Such are Aulopora, Monilopora, Vermipora, Stri-
atopora, Michelinia, Chewtetes, Favosites, and Tetradium., '

The catalogue gives a list, complete so far as we know, of the
described species of bryozoa from American Paleozoic formations,
arranged alphabetically under their genera, which are also arranged
alphabetically for convenient reference. The bibliography of each
species is given under its caption, thus enabling the student to easily
trace the history of any particular form in the literature. The cita-
tions under the genus nearly always refer to a diagnosis; it has seemed
to be of no value to record citations which do not contain some sub-
stantial contribution to the knowledge of the genus.

We have not been able to deal with American Mesozoic and Tertiary
bryozoa in the same manner. Practically nothing has been done with
these since the work of Gabb and Horn in 1862. But not much can
be done yet, for the classification below the higher groups of recent and
post-Paleozoic bryozoa is in a most chaotic condition. This systemati-
zation must be done by European writers, as America has but a com-
paratively feeble representation of post-Paleozoic bryozoa. Thesubject
is difficult, but the researches of Smitt, Hincks, Jullien, and especially
Waters, are laying a sure foundation upon which the classification of

the future may be safely builded. As the best that can be done at

present, we have given a list of all publications describing American
Mesozoic and Tertiary bryozoa, with the species described in each.

Asadditional helps to the study of the bryozoa we have given a brief
outline of the ciassification, with terminology and diagnoses of genera,
families, and suborders; tables showing the distribution of genera and
species geologically; and various notes and hints that we deemed might
prove acceptable to the student.

One feature we have added which seems a little forelgn to our pur-
pose, but we believe it will be appreciated. It isa list of publications,
as complete as we have been able to make it, treating of bryozoa.
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This list will give a very fair idea of what has thus far been done for
the bryozoa. For kindly help which has done much to make this list
as full as it is, we have to thank Dr. Josua Lindahl, the accomplished
Director of the Cincinnati Society of Natural History, and many work-
ers abroad, more particularly Prof. Sidney F. Harmer, Mr. Arthur
William Waters, Dr. Ed. Pergens, Prof. Hinrich Nitsche, Prof. E.
Ehlers, Prof. F. A. Smitt, M. Gustave Dollfus, Inspector G. M. R.
Levinsen, Mr. Robert Etheridge, jr., and Dr. A. Neviani.

It remains to acknowledge our very great indebtedness to Mr. E. O.
Ulrich, of whose lifelong studies of the bryozoa, published and unpub-
lished, cauicd on with a most noble integrity of purpose, often under
most untownd circumstances, we have been freely permitted to avail
ourselves. :

To the Director of the United States Geological Survey, Hon.
Charles D. Walcott, whose keen a appr eciation of all that tends to fur-
ther geological and paleontologlml science has been many times proved,
we are indebted for many favors. :

EXPLANATORY NOTES.

It has seemed advisable to give a few brief explanatory notes.
1. In the catalogue of genera and species, valid genera and species
are in black-faced type; an interrogation point following the generic

. name indicates that it is not certain that the species belongs to the

genus under which it is placed; two interrogation points following
the generic name indicate that, while we have left the species where it
was referred by the author, we know that it does not belong there,
but we do not know where it does belong. Asa rule, we have excluded
these species from the tables giving the numbers of species.

2. In giving the geologic formation we have usually adhered to
commonly accepted designations, though this sometimes produces
seeming ambiguity. Thus, when Trenton appears alone, followed by
the locality, it denotes the group; when followed by a parenthesis
including Black River or Stones River it denotes the period. Trenton
in parentheses means the group. . For the Trenton period Clarke and
Schuchert’ have proposed the name Mohawkian.

After the term Cincinnati (period) we have given the group in .
parentheses.  This we have done because very few authors have
given the group from which their species were derived. The recog-
nition of these groups is comparatively recent.

The Lower Helderberg we have included with the Silurian in our
table of formations. It is still an open question to which age it more
properly belongs, the Devonian or the Silurian.

We have continued to use the name Upper Helderberg, though the
name Ulsterian, lately proposed by Clarke and Schuchert,' may prove

1 Science, new ser., X, 1899, pp. $74-878.



12 AMERICAN FOSSIL BRYOZOA. [BULL.173.

a better designation. Prof. James Hall regarded the locality at the
Falls of the Ohio as of Upper Helderberg age, but we have fol-
lowed Mr. E. O. Ulrich in considering this locality of Hamilton age.
Future researches may prove that the Upper Helderberg and Hamil-
ton, as now commonly understood, are to some extent synchronous.

To avoid ambiguity we have adopted the term Mississippian for the
formations underlying the Coal Measures and overlying the Devonian,
and have used the grouping of these formations given by Williams
and Keyes, with some modifications.

3. In the diagnoses of suborders, families, and genera we thought
it advisable to give the number of undescribed species known to us,
as it would give a better idea of the number of bryozoa known from
American Paleozoic strata. These undescribed species are in the col-
lections of Mr. E. O. Ulrich and the authors.

4. In the list of publications preceding the catalogue of genera and
species we have placed an asterisk before those which are of most
importance to the student of the bryozoa. The dates we have given
do not always agree with those on the title-pages. We have given

the date of distribution in cases where we know this to be different

from the date of publication.

CLASSIFICATION.

SYSTEMATIC POSITION.

The earliest investigators of the bryozoa regarded them as plants,
but by the beginning of the nineteenth century there was general
agreement among naturalists as to the animal nature of these organ-
isms, often so plant-like in appearance. For a time their systematic
position remained in doubt, and they were uneasily shifted from class
to class. In 1830J. V. Thompson published his discoveries, On Poly-
zoa, a New Animal Discovered as an Inhabitant of some Zoophites;'
whence most British authors have applied the name Polyzoa to these
organisms, speedily dignified as a class. Almost simultaneously C. G.
Ehrenberg*® separated these organisms as a group of his Phytozoa
Polypi under the name Bryozoa; which name became current among
~ Continental authors and seems now gradually superseding Thompson’s

name also among British writers. For a considerable time the Bryo-
" zoa, with the Brachiopoda and Ascidia, formed the ‘‘subkingdom”
Molluscoidea, but the Ascidia have been removed from this assem-
blage, and doubts have arisen whether the points of agreement of
bryozoa and brachiopoda are of fundamental importance. The deter-
mination of the exact affinities of the bryozoa remains a subject for
investigations. ‘

1Zool. Researches, No. 5, pp. 89-102, pls. i-iii.
2Symbole Physice, seu Icones et Descriptiones Animalium Evertebratorum, 1828-1831.

Az



NICKLES AND BASSLER.] CLASSIFICATION. . 13

HISTORY OF CLASSIFICATION.

The first serious attempt at a classification of the bryozoa was made
by D’Orbigny.' D’Orbigny’s wide acquaintance with recent and
fossil bryozoa has perhaps been equaled by no subsequent writer.
But the system he devised was so largely artificial and burdened with

~ so perplexing a nomenclature that it failed to gain acceptance. The

labors of Nitsche, Allman, and Busk have fixed the principal groups.
To Nitsche? is due the division into the two groups Ectoprocta and
Entoprocta, the latter containing only the two singular genera Pedi-
cellina and Loxosoma. Allman® formed the orders Phylactolemata
and Gymnolemata, the latter including most of the bryozoa and all
forms capable of preservation as fossils. Busk’s suborders Chilo-
stomata, Cyclostomata, and Ctenostomata® have been generally
accepted. To these suborders Mr. Ulrich, in 1882,° added the sub-
order Trepostomata, to include, besides uncontested bryozoa, a num-
ber of forms which had been generally regarded as corals; and Mr.
G. R. Vine, in 1883,° added the suborder Cryptostomata.

Recently Dr. J. W. Gregory” has raised these suborders to the
rank of orders, and for the Chilostomata proposes five suborders:
the Stolonata, with the families ZAteide, Eucratiide, and Chlidoniidee;
the Cellularina, with the families Cellulariide, Bicellariidse, Episto-
miide, Catenicellidee, and Bifaxariide; the Athyriata, with the fami-
lies Farciminariide, Flustride, Membraniporidee, Cribrilinide, Micro-
poride, Steganoporellidee, and Cellariidee; the Schizothyriata, with
families Schizoporellide, Adeonellide, and Microporellide; and the
Holothyriata, with the families Lepraliidee, Celleporide, and Smit-
tiidee. For the Cyclostomata he proposes three suborders: the Articu-
lata, with one family, the Crisiidee; the Tubulata, with the families
Tubuliporide, Entalophoride, Idmoneide, Horneride, Fascigeride,
Osculiporidee, and Theonoide; and the Dactylethrata, with the fami-
lies Clausidee and Reticuliporidee.

Zittel, in his excellent Handbuch der Paleontologie (Leipzig, 1880),
utilizing the labors of Nitsche, Allman, Busk, Smitt, Hincks, Reuss,
Stoliczka, and others, gave probably as good a classification as could be
given at that time. We have followed in the main the classification
in the English edition of Zittel’s Textbook of Paleeontology (Macmil-
lan & Co., London, 1896); the -section of this edition relating to the
bryozoa was revised and in large part rewritten by Mr. E. O. Ulrich.
Departures from this classification are based mainly upon later, hitherto
unpublished, studies of this author.

1 Pal. Franc. Terr. Crétacé, V, 1850-1.

2Zeitschrift fiir wissenschaftliche Zoologie, XX, 1869.

3Monograph of the Freshwater Polyzoa, 1856, p. 10.

4 British Museum Catalogue of Marine Polyzoa, 1852,

5 Jour, Cincinnati Soc. Nat. Hist., V, p. 151.

6 Rept, Brit. Assoc, Adv, Sci., p. 196.

1 Trans, Zool, Soc. London, X1I1,1893, and British Museum Catalogue of Jurassic Bryozoa, 1896.
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While there is general agreement as to the suborders and higher
groups, confusion reigns i the arrangement of the genera into fami-
lies, more especially of the post-Paleozoic forms. This is due in large
measure to the fact that the importance of the various structural fea-
tures is very differently rated. Formerly most writers considered
zoarial features of chiefest importance for family and generic group-
ings, but of late there has come substantial agreement that zocecial
features far outweigh zoarial characters for classificatory purposes.
But as to the relative importance of the various zocecial characters
there is no agreement. A great deal of study is still required, espe-
cially to determine the relationship of Paleozoic to later forms, before
the principles of classification applicable to this class shall be so well
established that a classification can be made which will be correct
phylogenetically.

OUTLINE OF CLASSIFICATION.

The subordination of the larger groupings of the bryozoa is shown
in the tabular form following:
Subkingdom MOLLUSCOIDEA.
 Class Bryozoa Ehrenberg.
Group Ecrorrocra Nitsche.
Order GYyMNoLAEMATA Allman.
Suborder I. CrEnostomaTta Busk.
Suborder II. Cycrosromara Busk.
Suborder I1I. TreposTomata Ulrich.
Suborder IV. CryprosromaTa Vine.
Suborder V. CurLostomara Busk.
Group Entoprocra Nitsche.
Order PepicerLinea Hincks.
Subclass REABDOPLEURAE Gll.
Order Popostomata Lankester.

. SCHEME OF CLASSIFICATION OF PALEOZOIC BRYOZOA.
‘ Subkingdom MOLLUSCOIDEA.
Class BRYOZOA Ehrenberg.
Group ECTOPROCTA Nitsche.
Order GYMNOLEMATA Allman,
Suborder CrenosTomara Busk.

Family Rhopalonariide.
Rhopalonaria Ulrich. : ’

Family Ascodictyonids Ulrich.
Ascodictyon Nicholson and Etheridge, Jun., Vinella Ulrich.

..
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Suborder CycrosTromaTa Busk.
Family Diastoporide Busk (emend. Ulrich).

Stomatopora Bronn, Proboscina Audouin, Berenicea Lamouvoux,
Diastoporina Uhlch 7 Hederella Hall, ? Hernodia Hall, ’chtmm
Rolle.

Family Idinoneide Busk.

Crisinella Hall, Protocrisina Ulrich.

Family Entalophoride Reuss.

Mltodema Ulrich, Clonopora Hall, Diploclema Ulrich, ?(,ystopom.
Hall. :
Family Phaceloporidae Ulrich.
Phacelopora Ulrich.
Family Ceramoporide Ulr 1ch

Celamopma Hall, Ceramoporella Ulrich, Crepipora Ulrich, Chllopo-
rella Ulrich, Ceeloclema Ulrich, Anolotlchla, Ulrich, Cemmophyl]a
Ulrich, Bythotrypa Ulrich, Scenellopom Ulrich, Spatlopom. Ulrich.

Family Fistuliporide Ulrich.

Fistulipora McCoy, Cyclotrypa Ulrich, Eridopora Ulrich, Hexago-
nella Waagen and Wentzel, Pinacotrypa Ulrich, Chilotrypa Ulrich,
Strotopora Ulrich, Meekopora Ulrich, Lichenotrypa Ulrich, Busko-
pora .Ulrich, Glossotrypa Hall, Selenopora Hall, Favicella Hall,
Ceelocaulis Hall.

Family Botlyllopoudae
Botryllopom Nicholson.

Suborder Trerosromara Ulrich.
Family Monticuliporidee Nicholson (emend. Ulrich).

Monticulipora D’Orbigny, Atactoporella Ulrich, Peronopora Nichol-
son, Homotrypella Ulrich, Homotrypa Ulrich, Prasopora Nicholson
and Etheridge, Jun., Aspidopora Ulrich, Mesotrypa Ulrich. -

Family Amplexoporide Ulrich.
Amplexopora Ull’iﬁh, Monotrypella Ulrich, Petalotrypa Ulrich, Dis-

_ cotrypa Ulrich.

Family Heterotrypidee Ulrich.

Heterotrypa Nicholson, Dekayella Ulrich, Dekayia Milne Edwards
and Haime, Petigopora Ulrich, Leptotrypa Ulrich, Atactopora
Ulrich.
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Family Batostomellidae Ulrich.

Batostomella Ulrich, Bythopora Miller and Dyer, Callotrypa Hall,
Trematella Hall, Eridotrypa Ulrich, Stenopora Lonsdale, Anisotrypa
Ulrich, Lioclema Ulrich, Lioclemella Foerste, ? Thallostigma Hall,

Family Constellariidee Ulrich.

Constellaria Dana, Stellipora Hall, N lcholsonella Ulrich, Idiotr ypa

Ulrich, % Dlttopom Dybowski.
Family-Trematoporide Ulrich.

Trematopora Hall, Batostoma Ulrich, Hemiphragma Ulrich, Stroma-
totrypa Ulrich, Monotrypa Nicholson, Diplotrypa Nicholson (emend.
Ulrich).

Family Calloporide Ulrich.

Callopora Hall (emend. Ulrich), ? Calloporella Ulrich.

Suborder CryprOsTOMATA Vine.
Family Phylloporinida Ulrich.

Phylloporina Ulrich, Drymotrypa Ulrich.

Family Fenestellide King.

Fenestella Lonsdale, Semicoscinium Prout, Fenestrapora Hall, Iso-
trypa Hall, Loculipora Hall, Unitrypa Hall, Hemitrypa Phillips,
Helicopora Claypole, Archimedes Owen, Polypora McCoy, Lyro-
pora Hall, Fenestralia Prout, Thamniscus King, Phyllopora King,
Reteporidra, Reteporina D’Orbigny, Ptiloporella Hall, Ptiloporina
Hall.

Family Acarthocladiide Zittel.

Pinnatopora Vine, Acanthocladia King, Septopora Prout, Synocladia
King, Ptilopora McCoy, Ichthyorachis McCoy, Diploporaria, ? Ram-
ipora Toula.

Family Sphragioporide Ulrich.
Sphragiopora Ulrich.
. Family Arthrostylidee Ulrich.
Arthrostylus Ulrich, Helopora Hall, Arthroclema Billings, Sceptro-
pora Ulrich, Nematopora Ulrich.

Family Rhabdomesontide Vine.

Rhombopora Meek, Rhabdomeson Young and Young, Ceeloconus

Ulrich, Bactropora Hall, Orthopora Hall, Acanthoclema Hall, Nerna-
taxis Hall ¢ Tropidopora Hall, % Streblohypa Ulrich, ¢ Hyphasmo-
_pora Etheridge, Jun.

Family Chainodictyonidee.
Chamodlctyon Foerste.

)

e
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Family Ptilodictyonidee Ulrich.

Ptilodictya Lonsdale, Escharopora Hall, Clathropora Hall, Phano-
pora Hall, Arthropora Ulrich, Graptodictya Ulrich, Stictoporina
Hall. o
_ Family Stictoporellids.

Stictoporella Ulrich, Ptilotrypa Ulrich, Intrapora Hall, Coscinclla
Hall, Teeniodictya Ulrich, Stictopora Hall, Heliotrypa Ulrich.

Family Rhinidictyonidae Ulrich.

" Rhinidictya Ulrich, Eurydictya Ulrich, Pachydictya Ulrich, Phyllo-

dictya Ulrich, Euspilopora Ulrich, Dicranopora Ulrich, Goniotrypa
Ulrich, Trigonodictya Ulrich.

Family Cystodictyonide Ulrich.

Cystodictya Ulrich, Dichotrypa Ulrich, Coscinium Keyserling, Tz-
niopora Nicholson, Thamnotrypa Hall, Semiopora Hall, Ptilocella
Simpson, Acrogenia Hall, Prismopora Hall, Scalaripora Hall, Glyp-
topora Ulrich, Phractopora Hall, Ceramella Hall, Evactinopora
Meek and Worthen, ? Goniocladia Etheridge, Jun.

Family Actinotrypidee Ulrich.
Actinotrypa Ulrich.
Family Cycloporide.
Cyclopora Prout, Cyclopdrella Ulrich, Proutella Ulrich, Wortheno-
pora Ulrich.
Family Rhinoporids Ulrich.
Rhinopora Hall, Diamesopora Hall, Lichenalia Hall, Stictotrypa Ulrich.
Suborder CrrrosromaTa Busk.
Family Palescharidae Ulrich.
Paleschara Hall.
TERMINOLOGY.

ZoartoMm (polyzoarium, ceencecium).—The composite structure
formed by repeated gemmation. The form which results is very vari-
able, though usually fairly constant for each species. Gemmationin a
plane produces wnilaminar sheets which are often parasitic (incrust-
ing) upon other organisms, but are sometimes free; in the latter case
the protecting covering on the under side is the epitheca. Hollow
branches lined with an epitheca are a special form of this mode of

Bull, 173——2



18 AMERIOAN FOSSIL BRYOZOA. . [BULL. 173,

gemmation. Two unilaminar sheets growing erect, back to back, form
a bilamanar or bifoliate expansion or frond. The epitheca of the two
layers of zocecia thus brought together form a mesothecu (mesial or
medial Jamina). The small pores seen in the mesotheca, or between
the walls of adjoining zocecia of certain species when thin sections of
well-preserved specimens are examined under the micfoscope, have
received the name median twbule (Ulrich).

When gemmation takes places on any side of the zoecium, massy
forms result, which may be hemispherical, globular, or dleOldal in
shape. Gemmation in a particular diréction will produce ramose or
dendrovd forms. '

Among the Fenestellidze and related families a network is formed.
The openings in the network are fenestrules; bars connecting the
branches are déssepiments. The surface upon which the zocecia open
is the obverse, the other the reverse.

MonTICULES and MACULZE.—It is quite common, especially in the
Trepostomata, for some clusters of zocecia to outstrip the surround-
ing zocecia in growth and tower above them. The rounded elevations
thus formed are termed monticules. Sometimes the clusters consist of
mesopores instead of zocecia, surrounded by a zone of larger zocecia.
In the latter case the clusters of mesopores may not be elevated above
the general level, but may be even deplessed below it. - Such clusters
are called nwwulaa

Zocrom (cell).—The cavity with its boundmg wall inhabited by
the animal. The wall is constructed of laminated tissue. In particu-
larly well-preserved specimens, thin sections reveal very small tubu-
lar passages penetrating the walls of adjoining zocecia. To these
Ulrich has applied the term communication pores.

In some forms, especially among the Trepostomata, the zocecia have
the form of elongated tubes;, which are crossed by partitions termed
diaphragms. The opening upon the surface of the zoecium or of the
vestibule among the Cryptostomata is the aperture. 1t is often closed
by a zowcial cover (closure or operculum).

One side of the zocecial cavity in some of the Trepostomata is lined
with a series of superimposed vesicles, the cystq)hmgms (cystoid dia-
phragms); their purpose or use is unknown.

Among the Cryptostomata plates frequently project from the walls
into the cavity; that upon the posterior wall of the zocecium is the
superior hemaseptum (Ulrich), that upon the anterior wall is the infe-
rior hemiseptum. 'The opening of the zocecium among the Cryptosto-
mata is the orifice; the tubular shaft which is left above the orifice as
the surface of the zoarium is thickened by strengthening or protectlve
tissue in the vestcbule.

InTERSPACE.—The part of the surface of the zoarium between the
apertures of the zZodecia.
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Mgesorores. (interstitial cells).—Tubular structures found between
the zoeecia; they are commonly angular or irregular in outline in
cross section. :

AcANTHOPORES (spiniform corallites, spiniform tubuli).—Small
cylindrical tubes usually situated at the angles of junction of ‘adjoin-
ing zocecia, forming spine-like projections upon the surface.

VEstcurar TisSUE.—In a number of forms the space between the
zocecia is occupied by tissue composed of irregularly superimposed
vesicles. This probably served to give strength to the zoarium and
to protect the zocecia.

DIAGNOSES OF SUBORDERS, FAMILIES, AND GENERA.
' Class BRYOZOA Ehrenberg.
Order GYMNOLAEMATA Allman.
Suborder CTENOSTOMATA Busk,
Zocecia usually isolated and de%reioped. by vbuddvir-lg from the inter-
nodes of a distinct tubular stolon or stem.  Orifice terminal, with an

operculum of sete. Zoarium horny or membranaceous. Marsupia
wanting.

Family RHOPALONARIIDE.
Ruoparonaria Ulrich.

Fusiform segments (? stolons constr icted fusiformly) auanged ina

“more or less pinnate manner, impressed or almost embedded in the

host. - Zocecia unknown.

Genotype and only described spemes R/wpalomww venosa Ulrich.
Range, Ordovician-Devonian. A species very similar to the geno-
type occurs in the Clinton, and another undescribed species is found
in the Hamilton.

Family ASCODICTYONIDZ Ulrich.
~ AscoproryoN Nicholson and Etheridge, Jun.

Zoarium parasitic, of thread-like -ramifying stolons, with bulbous
enlargements, arranged irregularly or in stelliform clusters; surfacé
minutely punctate. Zocecia unknown.

Genotype: Ascodictyon stellatwm Nicholson and Etheridge, Jun.
Devonian. Two described species; also several undescribed species
from the Chester group.

VinerLra Ulrich.

Zoarium parasitic, consisting of exceedingly slender, ramifying,
thread-like, tubular stolons, arranged more or less distinctly in a radial
manner. Surface of stolons sometimes faintly lined longitudinally
and with a row of widely separated small pores along the top Zocecia
unknown.
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Genotype: Vinella repens Ulrich. Three described and five new
species, ranging from Ordovician to Mississippian.

Suborder CYOLOSTOMATA Busk.

Zocecia simple, tubular; walls thin, minutely porous; apertures
plain, inoperculate, commonly raised; interspaces with or ‘without
strengthening tissue; marsupia and appendicular organs wanting;
ocecium a large modified cell or an inflation of the zoarial surface.

Family DIASTOPORIDZE Busk (emend. Ulrich).

Zoarium adnate or erect, the latter unilaminate, bilaminate, or form-
ing hollow stems; zocecia generally tubular; apertures salient, usually
narrower than the width of the zoecium, never clustered; interstitial
cells wanting; ovicells mere inflations of the surface, with one or more
openings.

StomaToPORA Bronn (Arectro Lamouroux, not Leach).

Zoarium adnate, branching dichotomously; zocecia subtubular or
subpyriform, arranged typically in a single linear series; apert;ures
subterminal.

Genotype: Stomatopora dichotoma Lamouroux. Range, Ordovi-
cian-Devonian; Jurassic-Recent. Nine described and eight new
Paleozoic Species, mostly from the Ordovician.

ProBoscina Audouin.

Zoarium adnate, multiserial, rarely widening into a sheet; zocecia
tubular; apertures subterminal.

Genotype: Proboscina boryi Audouin. Range, Ordovician-Devonian;
Jurassic-Recent. Five described and two new species in American
Paleozoic strata, mostly Ordovician.

BerenicEA Lamouroux (Drasrorora of authors, not Lamouroux,
SacenNELrA Hall, RosaciLLa Roemer, DiastororELLA Vine).

Zoarium adnate, forming thin, discoid, flabellate, or irregular crusts;
zocecia tubular, arranged in irregularly alternating lines.

Genotype: Berenicea dibwviana Lamouroux. Range, Ordovician,
Silurian, Jurassic-Recent. Six described and several new species in
American Paleozoic strata, mainly Ordovician.

Diastoporina Ulrich.

Zoarium bifoliate; zocecia subtubular, prostrate, immersed; aper-
tures subcircular, not prominent; zoarial surface between apertures
finely puncto-striate. ‘

Genotype and only known species: Diastoporina flabellata Ulrich.

Ordovigian,

-4
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The systematic position of the following genera, placed provisionally
in this family, is uncertain.

Hepererra Hall (N1cHOLSONIA Davis).

Zoarium adnate, consisting of a tubular axis, from which the zocecia
bend off alternately to left and right; zocecia annulated and striated
transversely and finely striated longitudinally; apertures terminal,
equaling in width the diameter of the zocecia.

Genotype: Alecto canadensis Nicholson. Devonian. Six species.

Her~opia Hall.

Zoarium adnate, consisting of linear series of elongated, annulated
zocecia, budded from the sides of preceding zocecia; apertures terminal,
equaling in width the diameter of the zocecia.

Genotype and only known species: Hernodia humifusa Hall.  Devo-
nian.

RepraR1A Rolle (PruioNerra Hall).

Zoarium adnate, consisting of cylindrical, annulated zocecia in con-
tact but not coalescing along their sides, and proceeding in the plane
of their host laterally outward from a median line and then upward;
apertures terminal, equaling in width the diameter of the zocecia.

Genotype: Reptaria stolonifera Rolle. Devonian. Two species

Family IDMONEIDZE Busk.

Zoarium of free or adnate subcylindrical or subprismatic branches;
zocecial apertures rounded, more or less elevated, usually arranged in
transverse rows on two faces of branches, these two faces sometimes
being confluent; dorsal surface of branches without zoecia; small tubu-
lar pores may open on either surface of the branches, but more fre-
quently on the dorsal.

CrisiNeLLA Hall.

Zoarium ramose, solid; celluliferous on one face; apertures arranged
in rows, alternately arranged, ascending obliquely from the middle to
the margins of the branch; peristomes prominent.

Genotype and only known species: Orisina ? scrobiculaie Hall.
Devonisn.

Prorocrisina Ulrich.

Zoarium consisting of narrow, bifurcating branches, celluliferous on
one face only; zocecia subtubular, with prominent, circular apertures
arranged in intersecting diagonal series; on both faces small pores
irregularly distributed.

Genotype and only known species: Protocrising exigua Ulrich.
Ordovician. '



22 AMERICAN FOSSIL BRYOZOA. ’ [BULL. 178.-
Family ENTALOPHORIDZE Reuss.

Zoarium ramose, branches free, subcylindrical, with rounded and
more or less prominently exserted zoceecial apertures opening on all sides
of the branches.

MirrocrLeEmMa Ulrich.

Zoarium ramose, cylindrical, consisting of long tubular zocecia,
which are thin-walled and prismatic in the axial region, diverge gradu-
ally from the center, and bend abruptly outward near the -surface,
often becoming free and much exserted; apertures terminal, circular,
usually arranged in regular transverse or subspiral series. )

Genotype: Mitoclema cinctoswm Ulrich. Ordovician. Two de-
scribed and one new species. '

CroNorora Hall.

Zoarium ramose; branches cylindrical, consisting of elongate tubu-
lar zocecia, cohering for part of their length, then bending outward
and becoming free; apertures terminal, not. contracted, arranged in
rings or spirally around the branch.

Genotype: Clonopora semireducta Hall. Devonian. Three species.

DIPLOCLEMA Ulrlch

Zoarium dendroid, blanches slightly compressed, spleadmg in the
same plane; zocecia tubalar, diverging from a wavy memal mesotheca,
apeltul es circular; prominent.

Genotype Diploclema  trentonense Ulrich. Ordovician, Sllmnn
Two species.

CYSTOPORA Hall.
7011 ium cyhndrlcal conswtmg of tubulal ampullate zocecia, coher-

ing for the greater part of their length; dlstally the zocecia bend out-
ward, becoming free and much contracted; apertures terminal.

Genotype and only known species: Cystopora geniculata Hall.

Devonian.
Family BHACELOPQRIDE Ulr_ieh.

PraceLorora Ulrich.

Zoarium -articulated; zocecia conical, two or more aggregated to
form cone-shaped bundles; apertures subterminal, circular, and
slightly contracted.

Genotype and only described valid specles Phacelopora pertenuis
Ulrich. Ordovician. One new specles in the Clmton group.

.‘2"

-
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Family CERAMOPORIDZA TUlrich.

Zoarium variable; macule or clusters of mesopores or of zocecia
larger than usual at regular intervals; zocecia tubular, at first pros-
trate, continue obliquely or directly to the surface, often with a few
diaphragms; apertures commounly oblique, provided with a lunarium;
mesopores generally present, always irregular and usually without
diaphragms; walls minutely porous, formed of intimately connected
and irregularly laminated tissue.

Ceramorora Hall.

Zoarium discoidal, free or attached by the center of the base; under
surface with one or more layers of small, irregular cells; zocecia radi-
ating out on the upper surface from a depressed center; apertures
oblique, imbricating; mesopores short, irregular, decreasing in num-
ber from center to margin.

Genotype: Ceramopora imbricata Hall.  Silurian.

CeramororerLa Ulrich.

Zoarium of incrusting layers, which by superposition may form’
masses; zocecia short, tubular with thin walls; apertures oval, oblique,
the lunarium forming a hood; mesopores abundant, often completely
encircling the zocecia.

Genotype: Ceramoporella distincta Ulrich.  Ordovician.  Nine
described and twenty new species.

Creprpora Ulrich.

Zoarium incrusting, lamellate or massive, or, in one species, form-
ing hollow branches; zocecia long, tubular, thin-walled, with dia-
phragms; apertures angular or subpyriform, lunarium not overarch-
ing, its ends usually projecting; mesopores generally restricted to the
maculee, which are elevated or depressed.

Genotype: Crepipora simulans Ulrich. Ordovician. Eight de-
scribed and six new species.

CuirororerLrLa Ulrich.

Zoarium forming parasitic sheets, from which rise flabellate fronds
or compressed branches; zocecial tubes long, thin-walled, irregular in
shape in immature region, near the surface walls much thickened,
diaphragms rarely developed; apertures ovate, lunarium conspicuously
elevated; mesopores numerous. .

Genotype and only described species: Fistulipora ! ? ﬂabellam Uh ich=
Ceramopora mclcolsom James. Ordovician.
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CarocrEma Ulrich.

Zoarum forming hollow branches, lined internally with a striated
epitheca; zocecia as in Ceramoporella, but with thicker walls.

Genotype: Diamesopora wvaupele Ulrich= Ceramopora  alternata
James. Ordovician. Four described and three new species.

Arxorvoricaia Ulrich.

Zoarium ramose, digitate, laminate, or incrusting; zocecial tubes
long, subpolygonal, intersected by remote diaphragms; lunarium ele-
vated at the surface, traversed by two to six minute, vertical, closely
tabulated tubes; mesopores sparingly developed.

Genotype: Anolotichia ponderosa Ulrich. Ordovician. Two de-
scribed and three new species.

- CeramorHYLLA Ulrich.

Zoarium erect, bifoliate, the two layers grown together back to
back; in other respects like Ceramoporella and Ceeloclema.
Genotype and only known species: Ceramophylle frondosa Ulrich.
Ordovician.
ByrrorrYPA Ulrich.

Zoarium massive or lamellate; zocecial - tubes long, intersected by
thin diaphragms; apertures subovate, nearly direct, lunarium large,
well-raised; mesopores numerous, open at the surface, forming inter-
nally a very loose vesicular tissue.

Genotype: Fistulipora ? laxata Ulrich. Ordovician. Two species.

ScENELLOPORA Ulrich.

Zoarium simple, pedunculate, under surface epithecated; upper sur-
face slightly concave and celluliferous; zocecial apertures occupy the
summits of low ridges radiating from the center.

Genotype and only known species: Scenellopora radiata Ulrich.
Ordovician.

SeaTiorora Ulrich.

Zoarium forming thin. crusts, usually on Orthoceras; zocecia very
short, nearly direct; apertures irregular, with blunt spines at the
angles, no lunarium developed; elevated, elongated macule usually a
conspicuous feature.

Genotype: Spatiopora aspera Ulrich. Ordovician. Ten described
and seven new species. ' '

Family FISTULIPORIDZE Ulrich.

Zoarium massive, lamellate or ramose, showing on the surface at
irregular intervals macule or monticules composed of clusters of vesi-
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cles and of zocecia slightly larger than the average; lunarium generally
well developed, sometimes wanting; zocecial tubes cylindrical or some-
what compressed, thin-walled, with diaphragms; walls minutely porous;
apertures usually direct, closed at times by perforated covers; vesic-
ular tissue occupies the interzocecial space.

Fisruripora McCoy (LicrENALIA Hall, in part, Dipymorora Ulrich,
Dysowskia and Dysowskierra Waagen and Wentzel, FistuLrro-
RELLA Simpson).

Zoarium massive, lamellate, ramose, parasitic or free; under surface
with a wrinkled epitheca; zocecia cylindrical or somewhat compressed,
direct or almost so, thin-walled until near the surface, and provided
usually with a few diaphragms, and encircled by one or more series of
vesicles; apertures subradially arranged about the macula, ovoid, sub-
triangular or pyriform, the lunarium more or less strongly developed;
surface between apertures smooth or granular.

Genotype: Fistulipora minor McCoy = Calamopora incrustans Phil-
lips. Range, Silurian-Carboniferous. Sixty-two described and a
considerable number of new species.

Cycrorrypra Ulrich.

Like Fistulipora, but the lunarium obsolete and the zocecial tubes
circular in cross section. :
Genotype: Fistulipora communis Ulrich. Devonian. Two species.

Future work may disclose new species and show that species now

referred elsewhere belong here.

Eripopora Ulrich (PiLeorrYPA Hall).

Zoarium a thin, parasitic sheet; apertures oblique, subtriangular or
ovoid; lunarium very prominent, overarching.

Genotype: Eridopora macrostoma Ulrich. Devonian, Mississippian.
Four species described and several awaiting description.

HexaconerLLa Waagen and Wentzel.

Zoarium as in Fistulipora, but the surface is marked off into gener-
ally hexagonal spaces, which are divided from each other by more or
less elevated ridges, and usually have a macula in the center of the
inclosed space.

Genotype: Hexagonella ramosa Waagen and Wentzel. From the
Carboniferous of India. Two undescribed species from the Hamilton
and Warsaw.

Pinacorrypa Ulrich (FistuLrporINa Simpson, FisTuLicELLA Simpson).

Zoarium usually a thin contorted expansion, with a wrinkled epitheca
on the basal surface; zocecia thin-walled, with a few diaphragms;
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interspaces wide, occupied by a single series of large angular meso-
pores with numerous diaphragms and never presenting the appearance
of vesicular tissue; apertures subecircular, with a well-developed gran-
ose peristome, but no lunarium.

Genotype: Fistulipora elegans Rominger.. Devonian.

Crmorrypa Ulrich. -

Zoarium small, ramose, with a narrow, irregularly contracting and
expanding axial tube; diaphragms few or absent; apertures elliptical,
oblique, the lower margin thickened and elevated; interstitial vesicles
commonly filled by a dense calcareous deposit near the surface.

Genotype: Chilotrypa hispida Ulrich. Range, Silurian-Mississip-
pian. Eight described and five new species.

Stroropora Ulrich.

Zoarium ramose, with irregular branches. Like Fistulipora, but
the surface presents distributed among the apertures large, abruptly
spreading cells (regarded as broken ovicells); when perfectly preserved
these appear as strongly convex elevations with a small opening on ore
side.

Genotype Strotopora foveolam Ulrich. Devomfm Mississippian.
Three species.

Megxorora Ulrich.

Zoarium bifoliate, sometimes branching; the mesotheca thin and
flexuous; zocecia tubular, proceeding in a gentle curve from the meso-
theca and opening somewhat obliquely upon the surface and provided
with numerous, often recurved, diaphragms; apertures oblique, all
pointing distally; lunarium, when present, not very prominent; rather
large ovicells developed showing at the surface as a convex space with
a small apical opening.

Genotype: Meckopora emmmUlrlch Range, Silurian-Carboniferous.
Six described and three new species.

LicaeNorryra Ulrich.

Zoarium thin, incrusting; in its first stages like Fistulipora; as it
matures, large spines and thin walls are thrown up about the aper-
tures; numerous subangular vesicular openings interspersed among
the apertures and scarcely distinguishable from them.

Genotype and only known species: Izcleenotrg/pa cawernose Ulrich=

Lichenalia longispina Hall.  Devonian.

Buskorora Ulrich (OponTorrYPA Hall).

Like F istulipora, but lunarium remarkably developed, projecting as
a strong, bidenticulate process nearly half way across the aperture.
. Genotype: Buskopora dentata Ulrich. Devonian. Four species.
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GrossoTryra Hall.

Zoarium tubular, cylindrical, hollow; diametér of tube 2 mm.; thickness of zoa-
rium 0.40 mm. Cells tubular, with frequent narrow projections (semidiaphragms)
from the cell walls extending partially across the tube; two psendosepta on one side;
cell apertures paliform, very closely disposed, frequently in diagonally intersecting
rows, the surface presenting a reticulated appearance; apertures with denticulated
lunarium; interapertural space elevated, forming ridges; frequently a prominent
node at the intersection of the ridges, sometimes a depression or pit; surface with
monticules which are laterally in contact, giving to the frond an annulated appear-
ance; intercellular space vesiculose.!

We interpret the foregoing description to mean that the genus is
like Buskopora, save that the lunarium is deve]opod interr uptcdly in
the zocecial tubes.

Genotype and only known specms. Lwiaemlm paliformis Hall.
Devonian.

SeLENOPORA Hall.

Zoarium incrusting; surface with circular macule surrounded by
large apertures; zocecia tubular, oblique, surrounded by vesicular tis-
sue; apertures subcircular, with overarching lunarium and situated in
polygonal, vestibular areas formed by coalescing ridges traversing the
interspaces. '

Genotype Lichenalia cwcmcta, Hall. Devonian. Two species.

FavicerLra Hall (F ISTULIPORIDRA Simpson).

Zoarium lamellate, free or incrusting; surface with monticules sur-
rounded by slightly larger apertures; zocecia tubular, cylindrical, at
first prostrate and thin-walled, then. bending rather abruptly and pro-
ceeding almost direct to the surface, surrounded by regularly super-
posed vesicles having the appearance of tabulated mesopores; aper-
tures circular, with equally elevated peristome, but no lunarium,
situated in polygonal vestibular areas formed by coalescing angulal
ridges traversing the interspaces; vestibular area surr oundmg the aper-
tures occupied by minute angular pits.

Genotype: Thallostigma incluse Hall. Devonian. Two specles.

‘Corrocauvris Hall.

Zoarium ramose, hollow, inner surface a thin epitheca with transverse wrinkles,
and fine longitudinal striations; cells tubular, arising from the epitheca and parallel
with it for a short distance, then turning abruptly outward; apertures circular or
oval, sometimes irregularly disposed, at other times in a more or less regular quin-
cunx order; peristomes thin, distinctly and equally elevated, usually smooth,
but sometimes with numerous nodes or spinules; intercellular space occupied by
irregularly disposed vesicles, or by regularly superimposed vesicles, resembling tabu-
late mesopores; interapertural space occupied by minute angular pits.?

- Genotype: Callopora wvenusta Hall.  Silurian, Devonian. Three
species. '

1 Slmpson Fourteenth Ann. Rep. State Geologxst New York l‘nr thc year 18%4, p. 562,
21bid., p.554.



28 AMERICAN FOSSIL BRYOZOA. [BULL.173,

Family BOTRYLLOPORIDZE.
BorryrrLorora Nicholson.

Zoarium of small, circular, parasitic disks which commonly coa-
lesce, developing along the line of coalescence unusually large vesicles;
surface marked by ridges radiating from the depressed center and
increasing in number by bifurcation toward the margin; zocecial tubes
occupying the ridges, traversed by occasional diaphragms; depressed
space between ridges occupied by vesicles, presenting a solid inter-
space; apertures in two rows on the ridges, circular or oval, with no
lunarium.

Genotype and only known species: Botryllopora socialis Nicholson.
Devonian.

Suborder TREPOSTOMATA TUlrich,

Zocecia prismatic or cylindrical, coherent tubes clearly separable into
two regions, an axial or immature, in which the diaphragms are
remote and the walls thin and prismatic, and a thickened peripheral or
mature, in which the walls are thickened and otherwise changed, dia-
phragms are more abundant, and accessory features, such as mesopores
and acanthopores, are often developed; zocecial covers, with a small
central orifice, present at times, though probably not developed in all
the families; monticules or macule a characteristic feature of the
surface. '

Family MONTICULIPORIDZ Nicholson (emend. Ulrich).

Zoarium variable; zocecia with cystiphragms in the mature region
always; apertures polygonal, rounded or irregularly petaloid; meso-
pores generally present, angular, with numerous diaphragms; acan-
thopores abundant, usually small.

MonTicurLipora D’Orbigny.

Zoarium massy, lobate or lamellate, incrusting or free; monticules
usually present; zocecia prismatic, usually thin-walled, with cysti-
phragms both in mature and immature regions; apertures polygonal;
mesopores few or wanting; acanthopores small, generally numerous.

Genotype: Monticulipora mammulataD’Orbigny. Ordovician, ? De-
vonian. Sixteen described and sixteen new species.

Aracrororerra Ulrich.

Zoarium generally incrusting, sometimes lobate or subramose;
zocecia with very thin, inflected walls; apertures irregularly petaloid;
mesopores numerous, frequently isolating the zocecia, largely filled by
a secondary deposit; acanthopores very numerous.

. Genotype: Atactoporella. typicalis Ulrich. Ordovician. Eleven
described and three new species.

Mew
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Peronorora Nicholson.,

Zoarium bifoliate, through branching of the fronds often forming
convoluted masses; surface smooth, usually with macula; zocecia with-
rather thick walls, ring-like in transverse section, not inflected by the
acanthopores; cystiphragms abundant; apertures circular or subpolyg-
onal; mesopores and acanthopores variable in number.

Genotype: Monticulipora frondose Nicholson (not-D’Orbigny) = Chew-
tetes decipiens Rominger. Ordovician. Two described and two rew
species.

HomorrypELLA Ulrich.

Zoarium irregularly ramose or laminar; surface smooth, with small
macule; zocecia rather thin-walled, cystiphragms usually confined to
the earlier part of the mature region and never present in the axial
region; apertures subcircular, sometimes faintly petaloid; mesopores
abundant, more or less completely separating the zocecia; acanthopores
numerous.

Genotype: Homotrypella instabiles Ulrich. Ordovician, Silurian.
Eight described and five new species.

Homorrypa Ulrich.

Zoarium frondescent or ramose; macula or monticules of larger cell
apertures a characteristic feature; apertures often oblique; zocecia with
very thin or finely crenulated walls and remote diaphragms in imma-
ture region and cystiphragms, isolated or in series, confined to mature
region; mesopores few, in clusters; acanthopores generally developed.

Genotype: Homotrypa curvate Ulrich. Ordovician, Silurian. Eight-
een described and thirty new species.

Prasorora Nicholson and Etheridge, Jun.

Zoarium massy, usually free, with wrinkled epitheca on the under
surface; zocecia prismatic or cylindrical, thin-walled, with cystiphragms,
and generally surrounded by angular mesopores; acanthopores some-
times present, but rarely numerous or strong; diaphragms erowded
in mesopores.

Genotype: Prasopora graye Nicholson and Etheridge, Jun. Ordo-
vician. Fourteen described and six new species.

Asrrporora Ulrich.

Zoarium a thin expansion, sometimes of superposed layers, usually
free, with epitheca on under side; typically composed, according to
age, of from one to many subequal parts, each gently convex, with the
zocecia diminishing in size from center to margin; diaphragms wanting;
cystiphragms few in the zocecia; mesopores numerous, with close dia-
phragms; acanthopores usually present, always small. o

Genotype: Aspidoporaareolata Ulrich. Ordovician, Silurian. Eight,
described and four new species. :
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MzesorrypA Ulrich:

Zoarium ‘hemispheric, conical, or discoidal, generally free, with an
epitheca on the under surface; zocecia prismatic or cylindrical, with
oblique and sometimes funnel-shaped diaphragms, which are probably
modified cystiphragms; zocecia more or less separated by angular
mesopores, which become smaller with age, and are intersected by
numerous diaphragms; acanthopores generally present, sometimes of
large size.

Genotype: Diplotrypa wﬁda Ulrich. Ordovician, Silurian. - Ten

described and seven new species.

Family AMPLEXOPORIDZ Ulrich.

Zoarium usually ramose or d1s001dal rarely bifoliate; zocecia simple,
prismatic tubes, with a well-marked d1v1s10nal line (seen in tangential
sections as a ﬁne black line) between adjoining tubes; diaphragms
present; mesopores practically absent, but small abortive cells some-
times occur among the larger ones in the monticules; acanthopores
generally abundant, but may be wanting.

Awmprexopora Ulrich.
Zoarium ramose, discoidal, or massy; zocecia prismatic, with dia-
phragms; acanthopores always present, variable in size and number.
Genotype: Amplexopora cingulate Ulrich.  Ordovician. Eight de-
scribed and four new species. =~ ,
: MonorryrELLA Ulrich.
Like Amplexopora, butdistiﬁguished by the absence of acantho-
pores.
Genotype: Monotrypella equalis Ulrich. Range, Ordovician-De-
vonian. Nine species. .
_ PeravotrYPas Ulrich.
Zoarium bifoliate, of irregular compressed branches or simple

fronds; zocecia prismatic,; arising from a strongly flexuous mesotheca;
apertures subcircular or polygonal; mesopore-like interspaces that do

not differ in their tabulation from the zocecia may occur; very small

acanthopores (%) occupy many of the angles of junction.
Genotype: Petalotrypa compressa Ulrich. . Devonian. Two spemes

DISCOTRYPA Ulrich.

Zoarium a thin, free, or parasitic circular expansion; surface smooth,
or with low, broad monticules; zocecia thin-walled, direct; apertures
hexagonal or rhomboidal, very regular in their arrangement, decreas-
ing in size from the centers of the monticules outward; neither meso-
pores not acanthopores present.

Genotype: Chatetes elegans Ulrlch Oldovwlan, Devonian. Two

species.

A
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Family HETEROTRYPIDZAE Ulrich.

Zoarium frondescent, ramose, incrusting, or massy; zocecia polyg-
onal, with moderately thin walls and diaphragms; walls of adjoining
zocecia coalescent; mesopores often present; acanthopores occur, some-
times of large size.

' HzererROTRYPA Nicholson.

Zoarium erect, frondescent, or ramose; zocecia with numerous dia-
phragms; acanthopores small, of one kind; mesopores variable in
number, generally abundant, sometimes wanting.

Genotype: Monticulipora frondosa D’Orbigny. Ordovician, ? De-
vonian. Eleven described and four new species.

Dexkayrerra Ulrich.

Zoarium ramose; zocecia with numerous diaphmgms, two sets of
acanthopores, large snd small; mesopores variable in number, gener-
ally numerous. _

Genotype: Dekayella obscura Ulrich. Ordovician. Nine described
and one new species.

DexgAYIA ‘Milne-Edwards and Haime.

Zoarium erect, ramose; zocecia with few diaphragms; acanthopores
usually large; mesopores few, or wanting.
Genotype: Dekayia aspem Milne-Edwards and Haime. Ordovician,
? Devonian. Six species.
PrT160PORA Uh'lch

Zoarium forming small, circular, incrusting patches; zocecia direct,
with few or no diaphragms; acanthopores rather large, of one kind
only; mesopores wanting.

Genotype: Petzgopom gregaria Ulrich. Ordovician. Four described
and one new species.

‘Leprorrypa Ulrich.

Zoarium incrusting, often assuming cylindrical, discoidal, or other
forms; zocecial tubes polygonal, with thin walls, and few or no dia-
phragms; acanthopores very small, never abundant; no mesopores.

Genotype: Leptotrypa minima Ulrich. Ordovician, ? Silurian,
? Devonian. Sixteen described and eight new species.

ATacropora Ulrich.

Zoarium forming thin, parasitic expansions, usually on species of
Orthoceras; zocecia direct, with few or no diaphragms; surface with
elevated, commonly elongated, subsolid monticules; acanthopores
small, very numerous, inflecting the walls, giving the a,peltules an
mdented or petaloid aspect.

Genotype: Atactopora hirsuta Ulrich. Ordovician. Two described
and two new species.
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Orpreora Eichwald (OrsrruriTes Eichwald).
Family BATOSTOMELLIDZA TUlrich.

Zoarium usually ramose; zocecia with thick walls in the mature region,
appearing here to be fused; diaphragms in the peripheral region often
centrally perforated; acanthopores and mesopores usually present, the
latter small and sometimes moniliform in shape.

BarosromeLLA Ulrich (GeiNtTzELLA Waagen and Wentzel).

Zoarium ramose, branches slender; zocecia with few diaphragms;
apertures of zocecia small, circular or oval; interspaces rounded or
canaliculate, spinulose, the acanthopores small and usually very nu-
merous; mesopores small, with subeircular openings.

Genotype: Batostomella spinulosa Ulrich. Range, Silurian-Per-
mian. Six species.

Byrrorora Miller and Dyer.

Zoarium ramose, branches usually slender, sometimes of considerable
size; zocecia practically without diaphragms; apertures oblique, nar-
rowing above; interspaces canaliculate; mesopores few; acanthopores
comparatively strong, rarely more than one to each zocecium, some-
times wanting.

Genotype: Bythopora fruticosa Miller and Dyer= Helopora dendrina
James. Range, Ordovician-Devonian. Ten described and five new
species.

Carrorrypa Hall.

Zoarium ramose; apertures oval, with equally elevated peristomes
and with no definite arrangement; interspaces showing the openings
of the numerous mesopores by which the zocecia are surrounded;
acanthopores present.

Genotype: Callopora macropora Hall. Silurian, Devonian. Ten
species.

TrEMaTELLA Hall.

Zoarium ramose; more or less conspicuously annulated; zoecia
oblique, with a few diaphragms and walls much thickened in the
mature region; apertures arranged in a somewhat quincunx order,
interspaces ridged, forming polygonal areas; acanthopores sometimes
present. '

Genotype: Trematopora annulata Hall. Devonian. Five species.

Ermorryra Ulrich.

Zoarium ramose, branches slender; zocecia more or less oblique, thick-
walled, and intersected by diaphragms, which are most numerous and
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- most closely set in the earlier portion of the short mature region;

mesopores sometimes numerous, sometimes few, with closely set dia-
phragms; acanthopores small, few, or wanting.

Genotype: Zridotrypa mutabilis Ulrich. Range, Ordovician—
Devonian. Ten described and four new species.

Stexorora Lonsdale (TuBuricnipia Lonsdale, TasuLipora Young).

Zoarium ramose, sublobate, massy, laminar, or parasitic; surface
smooth or with monticules; walls of zoccia thickened periodically in
the mature region; diaphragms sometimes very few, but in most
American species abundant in the mature region and perforated cen-
trally; mesopores never very numerous, irregularly distributed; large
acanthopores at the junction angles.

Genotype: Stenopora tasmaniensis Lonsdale. Mississippian, Car-
boniferous. Seventeen described and three new species.

AnNr1soTtrypra Ulrich.

Zoarium ramose, branches sometimes hollow and lined by an epitheca;
divisional line between adjoining zocecia (as seen in sections) sharply
defined, periodical swelling of walls more or less marked; diaphragms
centrally perforated, usually numerous; interspaces generally ridge-
like; neither acanthopores nor mesopores.

Genotype: Anisotrypa symmetrica Ulrich. Mississippian. Four
species.

Liocrema Ulrich.

Zoarium ramose, lamellar, subglobose or incrusting; surface fre-
quently exhibiting distinct. monticules or maculee; zocecia with sub-
circular or irregularly petaloid apertures, separated by abundant
angular mesopores, which in some species are open at the surface, in
others closed; diaphragms few in the zocecia, abundant, sometimes
crowded in the mesopores; acanthopores numerous and strong in the
typical species, small and inconspicuous in others.

Genotype: Callopora punctate Hall. Range, Silurian-Mississippian.
Twenty-nine described and five new species.

LiocLEMELLA Foerste.

Zoarium cyhndrlcal rar ely branched, pointed at the base (for articu-
lation?); otherwise much as in Lioclema.
Genotype: Callopora ohivensis Foerste. Ordovician, Silurian. Six

described and five new species.

Bull. 173—3
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TraLLosTIGMA Hall, _
Family CONSTELLARIIDZE Ulrich.

Zoarium ramose, frondescent, laminar, or incrusting; zocecia thin-
walled and prismatic in the immature region, with thicker walls and
subcylindrical when mature; apertures rounded, peristomes slightly
elevated; mesopores angular, abundant, commonly isolating the zocecia,
at intervals gathered into clusters, which are usually stellate, closed at
the surface, the closure with numerous minute perforations; true
acanthopores wantmg, but granules often very abundant on the inter-
spaces, diaphragms in both zocecia and mesopores. :

CoNsTELLARIA Dana.

Zoarium growing into erect, flattened branches or fronds from a
basal expansion which is attached to foreign bodies; surface with
depressed stellate macula, the spaces between the rays elevated and
occupied by two or three short rows or clusters of closely approxi-
mated apertures; mesopores aggregated into macule, internally with
gradually crowding diaphragms.

Genotype: Ceriopora constellate (Van Cleve) Dana. Ordovician.
Nine described and three new species.

SterLipora Hall.

Differs from Constellaria in its incrusting habit and in having only
mesopores in the interspaces between the raised zocecial clusters.

Genotype and only known species: Stellipora antheloidea Hall,
Ordovician. ‘

NicaoLsoNELLA Ulrich.

Zoarium a Jaminar expansion, sometimes giving off flattened inter-
twining branches or fronds; interspaces often granose, interzocecial
spaces wide, filled with numerous mesopores, which have thicker and
more numerous diaphragms than the zocecial tubes; with age the spaces
become filled up with a calcareous deposit, 1ende11ng the walls of the
mesopores unrecognizable.

Genotype: Nicholsonella ponderosa Ulrich. Ordovician. Five de-
scribed and nine new species.

Iprorrypa Ulrich.

Zoarium parasitic; zocecia and mesopores alike crossed by thick dia-
phragms at short and regular intervals, diaphragms appar ently per-
for ated by numerous minute foramina; mesopores surround the zocecia,
numerous, irregular in shape, closed at the surface; walls with numer-
ous minute vertical tubuli or cells.

Genotype and only known species: Idiotrypa pamsztzca Ulrich.
Silurian.

<
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Ditrorora Dybowski.
Family TREMATOPORIDZA Ulrich.

Zoarium ramose or incrusting; zocecia irregular in axial region, their
proximal ends with diaphragms and usually constricted where these
occur; walls thickened in the mature region; lines of contact of walls
of adjoining zocecia distinct; mesopores generally abundant, usually
of large size, closed at the surface; acanthopores more or less abundant;
diaphragms in both zocecia and mesopores.

TreEMATOPORA -Hall.

Zoarium ramose; surface smooth or with monticules; zocecia thin-
walled and with few diaphragms; apertures circular or oval, with a
more or less well-marked peristome; interspaces solid; mesopores
irregularly angular, often obscurely moniliform, with diaphragms at
the constricted parts; acanthopores of medium or small size usually
present. )

Genotype: Trematopora tuberculosa Hall. Ordovician, Silurian.
Ten species. ' : '
' Batosroma Ulrich.

Zoarium irregularly ramose, branches arising from a large hbasal
expansion; zocecia with ‘walls that are thin in the immature region,
much thickened and in sections appearing ringlike (but seldom in con-
tact) in mature region; diaphragms present; mesopores numerous or
few, irregular in size or shape; a,canthopox es usually of large size and
abundant, sometimes few.

Genotype Monticulipora (Heterotrypa) zmplwata Nicholson. Ordo-
vician. Eighteen described and fifteen new species.

HeMrpHRAGMA Ulrlch.

Like Batostoma, but diaphragms in matule 1eg10n of zocecia
incomplete.
Genotype: Batostoma wrraswm Ulrich. Ordovician. Five species.

StroMaTOTRYPA Ulrich.

Zoarium consisting of one thin layer, or several- superimposed,
growing upon foreign bodies; zocecia short, with few diaphragms, the
proximal end scarcely prostrate, oval in cross section; walls thin, con-
taining periodically constricted, bead-like tubuli (modified acantho-
pores?), one or more to each zocecium; apertures oval, separated by
depressed interspaces, the peristomes minutely papillose; mesopores
abundant, beginning on the basal lamina, decreasing in size with age,
closely tabulate, the diaphragms finely punctured, their openings
rarely showing, being closed by a common dermal sheet.

Genotype and only described 'species: Stromatotry])a ovata Ulrich.
Ordovician. Three new species.
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Monorrypa Nicholson (PrycroNEMA Hall and Simpson).

Zoarium massy, hemispherical, subglobose, or discoidal; zoecia not
distinguishable into mature and immature regions, comparatively
large, prismatic, with walls thin throughout and often crinkled; dia-
phragms remote; neither mesopores nor acanthopores.

Genotype: Chatetes undulatus Nicholson. Ordovician, Silurian.
Fourteen described and two new species.

DrerLoTrYPA Nicholson (emend. Ulrich).

Zoarium hemispheric, discoid, globular, or irregularly massy, gen-
erally free; zocecia comparatively large, prismatic, with diaphragms;
mesopores few to many, varying in size. ‘

Genotype: Fawosites petropolitanus Pander. Ordovician, Silurian.
. Four described and two new species.

Family CALLOPORIDZAE TUlrich.

Zoarium ramose, subfrondescent, or discoidal; zocecia increasing in
size very gradually, their proximal portion very much like mesopores;
apertures subcircular, the openings of a greater or less number of
mesopores interspersed among them, or polygonal, in which case the
mesopores are few or wanting; no acanthopores.

Cavrrorora Hall (emend. Ulrich).

Zoarium usually ramose, the branches frequently anastomosing and
forming bushy clumps; zocecia at first prismatic, four to eight sided,
gradually becoming cylindrical in most cases; at first with closely set
diaphragms, then diaphragms more distant, finally in the mature
region diaphragms usually closely set; apertures closed at times by
perforated, often ornamented covers; mesopores more or less numer-
ous, angular, crovded with diaphragms.

Genotype: Callopora elegantula Hall. Ordovician, Silurian. Twenty-
three described and ten new species.

CarLororeLrLa Ulrich.

Zoarium a thin expansion, free or incrusting; surface smooth or
undulated; zocecia cylindrical, with thick walls and numerous dia-
phragms; apertures circular, arranged in regular intersecting series;
mesopores numerous, angular, surrounding the zocecia in one or two
series; acanthopores small and few.

Genotype: Calloporella harrise Ulrich = Monticulipora (Heterotrypa)
cireularis James. Ordovician. Three species.

Suborder ORYPTOSTOMATA Vine.

Zocecia short, pyriform to oblong, quadrate or hexagonal, some-
times tubular; orifice anterior, usually circular; the upper or front
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side of the zomcium strengthened by a calcareous deposit, solid or
vesicular in nature, which, as it proceeds, leaves an opening above the
orifice, thus producing a shaft or vestibule, which may be crossed by
diaphragms or hemisepta.

Family PHYLLOPORINID.ZE Ulrich.

Zoarium branching; branches free or anastomosing, celluliferous
on one side only, the other side striated; zocecia more or less tubular,
often with diaphragms; hemisepta wanting.

PryrrororiNa Ulrich.

Zoarium with branches irregularly anastomosing, with two to eight
rows of apertures on the obverse side, on the reverse longitudinally
striated; tabulated interstitial spaces generally present, closed at the
surface; acanthopores often present.

Genotype: Retepora trentonensis Nicholson. Ordovician, Silurian.
Fifteen described and four new species.

DrymorrYPA Ulrich (THAMNOCELLA Simpson).

Zoarium branching dichotomously at frequent intervals, on reverse
longitudinally striated; zocecia in several ranges, tubular, springing
from a thin double plate, beneath which a number of vesicles (aborted
zocecia?) are present; vestibules expanding from the orifices to the
angular apertures. -

Genotype: Retepora diffuse Hall. Ordovician, Silurian. Four
species.

Family FENESTELLIDZE King.

Zoarium a reticulated expansion, celluliferous on one side only,
composed of rigid branches, united by regular nonporiferous bars
(dissepiments), or branches may be sinuous and anastomose at regular
intervals, or may remain free; zocecia oblong, quadrate, or hexagonal
in outline, embedded in a calcareous crust which is minutely porous,
especially on the noncelluliferous side; orifice anterior, semielliptical,
truncated behind; apertures rounded, with peristome and closed at
times by a centrally perforated closure; a superior hemiseptum gen-
erally present, an inferior one less frequently.

FexesteLLA Lonsdale (ActiNostoMa Young and Young, FLABELLI-
PORINA Simpson).

Zoarium flabellate or funnel shaped, celluliferous on the inner side;
branches generally straight, sometimes flexuous, connected at regular
intervals by dissepiments; apertures in two rows, separated by a
plain or tuberculated median keel.
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Genotype: Gorgonia antiqua (Goldfuss?) Lonsdale. Accepted geno-
type: Fenestella plebeia McCoy. Range, Ordovician—Carboniferous.
One hundred and eleven described and a considerable number of new
species.

SemicosciNtuM Prout:(Cryrrorora Nicholson, CariNorPora Nicholson,
CycLoPorINaA Simpson).

Zoarium funnel shaped, celluliferous on the outer side; dissepiments
wide, very short, the branches appearing to anastomose on the non-
poriferous face, where the fenestrules are subrhomboidal or rounded;
apertures in two rows, median keel very high and expanded at the
summit,

Genotype: Semicoscinium rhomboidewm Prout. Silurian, Devonian.
Twenty-six species.

FengsTrarorA Hall.

Zoarium as in Semicoscinium, except that the reverse of the zoarium
and the expanded summits of the carine bear large scattered pores or
pits. _

Genotype: Fenestrapora biperforata Hall. Devonian. Three species.

Isorrypa Hall (TECTULIPORELLA Simpson).

Zoarium funnel-shaped, branches connected by dissepiments; aper-
tures in two. rows, separated by a carina; the carin® prominent,
expanded at the summit; summits connected by round or oval lateral

bars, usually situated above .the dissepiments; on the reverse face a.

more or less conspicuous pore occurs on or near each dissepiment.
The superstructure gives the obverse much the appearance of the
reverse of the zoarium. ‘
Genotype: Fenestella (Lsotrypa) conjunctwa Hall. Devonian. Two
species.
LocuLipora Hall (emend.) (TECTULIPORA Hall).

Zoarium funnel-shaped, branches connected by short, typically
reduced to a minimum, nonporiferous dissepiments; apertures in two
rows; branches and dissepiments carinated, the carinz coalescing;
summits of carine much expanded, angular, and slightly carinated,
their width usually equaling that of the branches and dissepiments
below: and hence causing difﬁculty in distinguishing the obverse and
reverse sides.

Genotype: ZFenestella perforata Hall. Silurian, Devonian. Four
species. .

Un~irrypa Hall.

Zoarium funnel-shaped; branches connected by dissepiments; aper-
tures in two rows, separated by a carina; carins prominent, thickenea
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above and connected by thin oblique subimbricating plates (scale),
which may he as numerous as the zocecia, or only two to each fenestrule.

Genotype: Henestella (I]emztrypa) late Hall. Silurian, Devonian.
Sixteen species.

HEMITRYPA Phillips.

Zoarium as in Fenestella, but has a reticulated superstructure whose
meshes correspond in number and position with the zocecial apertures;
the structure rests on pillars which rise at regular intervals from the
moderate median keel of the branches.

Genotype: Hemitrypa oculate Phillips. Range, Silurian-Carbon-
iferous. Sixteen species.

HerLicorora Claypole.

Zoarium -spiral, the inner edge thickened and nonporiferous, but
without forming a solid axis; otherwise as in Fenestella.

Genotype: Helicopora latispiralis Claypole.  Silurian, Devonian.
Two species. '

ArcHIMEDES Owen (ARCHIMEDIPORA-D’Orbigny).

Zoarium a spirally wound fenestrated expansion supported by a solid
calcareous, central axis; otherwise as in Fenestella.

Genotype: Fenestella (Archimedes) worthens Hall. Mississippian.
Sixteen species.

Poryrora McCoy (ProTORETEPORA De Koninck, PoryrporeLLA Simp-
son, FLABELLIPORELLA Simpson).

Zoarium as in Fenestella but has from two to eight rows of zocecia on
a branch, and lacks the median keel, though this is sometimes repre-
sented by a row of strong nodes or tubel cles.

Genotype: Polypora dendroides McCoy. Range, Silurian-Carbon-
iferous. Eighty-two described and other new species.

Lyrorora Hall (LYROPORELLA, LYROPORINA, LYROPORIDRA Simpson).

Zoarium flabellate, the fenestrated portion spread between the arms
of a nonporiferous U or V shaped calcareous support, which is free or
pedunculate at the base; zocecia in from two to five ranges; no median
keel.

Genotype: Fenestella (Lyropora) subquadrans Hall. ~ Mississippian.
Seven species.

FENESTRALIA Prout.

" Zoarium as in Fenestella, but with four rows of apertures, two on
each side of the prominent median keel.
Genotype: FHenestralia sancti-ludovies Prout ~Mississippian. Two
species.
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Tuamniscus King.

Zoarium as in Polypora, but branches bifurcate more frequently and
are rarely or not at all connected by dissepiments.

Genotype: Ceratophytes dubius Schlotheim. Range, Silurian-Car-
boniferous. Thirteen species.

PayrLorora King.

Zoarium funnel-shaped, celluliferous on the outer face; fenestrules
oval, branches anastomosing or connected by broad celluliferous dis-
sepiments; zocecia in two ranges normally; without median keel.

Genotype: Gorgonia ehrenbergi Geinitz. Devonian. One species.

RETEPORIDRA (=RETEPORELLA Simpson)' (ANASTOMOPORA Simpson).
Zoarium a flabellate or undulating expansion with thickened mar-
gins; branches sinuous or zigzag, anastomosing at short and regular
intervals so as to produce a regular series of oval fenestrules; aper-
tures in three to seven rows; branches without a median carina.
Genotype: Retepora undulate Simpson= Fenestella perundata Hall.
Devonian. Three species.

ReTEPORINA D’Orbigny.

Zoarium as in Reteporidra, but the zocecia are in two ranges, with the
apertures separated or not by a more or less well-marked median
carina. '

Genotype: Retepora. prisca Goldfuss. Devonian, Mississippian.
Eight species.

PricororeErLa Hall (P18NaPORELLA Simpson, 1897).

Zoarium a fenestrated funnel-shaped expansion; branches of two
sizes, the smaller or secondary branches proceeding laterally from the
larger or primary ones, either from one or both sides; as the frond
expands, other large branches proceed from the primary ones, this
process continuing during the growth of the frond; apertures in two
rows separated by a carina; the carine of the primary branches more
prominent than those of the secondary branches.

. Genotype: Henestella (Ptiloporella) laticrescens Hall.  Silurian,
Devonian. Four species. '

PricororiNa Hall (PiNNAPORELLA Simpson, 1895, PINNAPORINA
: ' Simpson). -

Zoarium like that of Ptiloporella in mode of growth, but branches
have three or more rows of apertures and no median carina.
/Genotype: Fenestella (Ptiloporina) conica Hall. Devonian. Four
species. a

“1Reteporidra is proposed for Reteporella, preoccupied by Busk, Challenger Report, X, 1884, p. 126

'l
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Family ACANTHOCLADIIDZE Zittel.

-Zoarium a pinnate or fenestrate expansion, celluliferous on one face
only, consisting of strong central stems which give off numerous
smaller, lateral branches from their margins; the lateral branches are
free or unite with those of the next stem; nonporiferous dissepiments
rarely present; zocecial characters mostly as in the Fenestellidee.

PinvaToPORA Vine (GLAUCONOME of authors).

Zoarium a small delicate stipe, with short, free lateral branches given
off fréquently and at regular intervals; apertures in two rows, sepa-
rated by a moderate median keel.

Genotype: Glauconome elegans Young and Young. Range, Devon-
1an-Carboniferous. Nineteen species.

AcantHOCLADIA King.

Zoarium as in Pinnatopora, but larger and stronger and with three
or more rows of apertures between which the surface is elevated into
small longitudinal ridges or series of tubercules.

Genotype: Ceratophytes anceps Schlotheim. Carboniferous. One
species.

SeEpTOPORA Prout.

Zoarium a fenestrate, flabellate or leaf-like exvausion; primary
branches numerous, increasing by bifurcation or interpolation; the
lateral branches unite with those from the adjacent primary branches;
apertures in two rows on primary and lateral branches; reverse usually
with fine strie and scattered dimorphic pores.

Genotype: Septopora cestriensis Prout. Mississippian, Carbonif-
erous. Kleven species.

Synocrapia King.

Zoarium as ir Septopora, but branches stronger and with three or
more rows of apertures, usually between elevated ridges.

Genotype: Retepora wirgulacea Phillips. No- American species
known. '

PriLorora McCoy (DENDRICOPORA De Koninck).

Zoarium pinnate, the stipe much stronger than the oblique lateral
branches, which are occasionally and irregularly united by dissepi-
ments; apertures in two rows.

Genotype Prilopora pluma McCoy. Devonian, Mississippian.
Eight species.

IcaTaYORACHIS McCoy.

Zoarium as in Ptilopora, but the stipe bears five or more rows of
apertures and the branches usually three.

Genotype Iehthyorachis  newenhame McCoy.  Silurian. One
speciés. : '
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Dirrororaria (=DipLorora Young and Young).!

Zoarium as in Pinnatopora, but has no lateral branchlets.
Genotype: Diplopora marginalis Young and Young. Mississip-
pian, Carboniferous. Two species.

Ramrpora Toula.

- Family SPHRAGIOPORIDZE Ulrich.

SparAGIOPORA Ulrich.

Zoarium parasitic, forming small, circular, subhemispheric patches
on foreign bodies; zocecia of the same type as in Fenestella; apertures
circular, with a slight peristome, arranged in one or two rows on the
summits of slightly elevated, radially arranged, broad ridges; spaces
between raised portions solid.

Genotype and only known species: Sphragiopora parasitica Ulrich.
Mississippian.

Family ARTHROSTYLIDZ Ulrich.

Zoarium articulated, consisting of numerous subeylindrical segments,
united into small pinnate or bushy colonies, or of continuous, dichoto-
mously divided branches; zocecia subtubular, more or less oblique,
radially arranged about a central axis, and opening on all sides of
the segments; or one side may be noncelluliferous and longitudinally
striated.

ArrarosTYLUS Ulrich (Arthronema Ulrich).

Zoarium bushy, dichotomously branching, the whole consisting of
numerous exceedingly slender, equal, subquadrate segments, united
by terminal articulation; one face longitudinally striated, on each of
the other, commonly three, faces a linear series of apertures between
longitudinal ridges. ‘

Genotype: Helopora tenuis James. Ordovician. Four species.

Herorora Hall.

Like Arthrostylus, but the segments are generally larger and have
zocecial apertures on all sides. '
Genotype: Helopora fragilis Hall. Ordovician, Silurian. Twelve
species. '
ArTHROCLEMA Billings.

Zoarium of segments celluliferous on all sides, articulated terminally
and laterally in a pinnate manner; apertures oval, in series between
longitudinal ridges. v

Genotype: Arthroclema pulchellum Billings. Ordovician. Six
species.

'Diploporaria proposed for Diplopora, preoccupied by Schafhiutl.
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ScepTrOPORA Ulrich.

Zoarium of segments which become much expanded in their upper
portion and at the top have a socket for the articulation of the next
segment; lower portion striated, without apertures; upper part with
apertures all around; apertures subovate, in linear series between lon-
gitudinal ridges.

Genotype: Sceptropora facula Ulrich. Ordovician, Silurian, Two
species.

NemaTopora Ulrich.

Zoarium very slender, ramose, continuous above the pointed basal
extremity; zocecia subtubular, arranged radially around one or two
minute axial tubes; apertures oval or subcircular; with peristome,
generally in linear series between longitudinal ridges.

Genotype: Nematopora ovalis Ulrich. Range, Ordovician-Devo-
nian. Fifteen species. '

Family RHABDOMESONTIDZE Vine.

Zoarium ramose or simple, not articulated, sometimes with an axial
tube, but generally solid, in which case the axial region is occupied by
thin-walled primitive tubes, with or without diaphragms; hemisepta
usually present, but never conspicuous; apertures circular or oval,
usually in linear series between longitudinal elevated ridges, or in diag-
onally intersecting series; vestibule a rhombic or hexagonal sloping
area; mesopores generally absent.

RuomBorora Meek.

Zoarium slender, ramose, solid; zocecia thick-walled in vestibular
region; apevtures in longitudinal or diagonally intersecting sevies;
acanthopores present, sometimes of two kinds, large and small.

Genotype: Rhombopora lepidodendroides Meek. Range, Silurian—
Carboniferous. Twenty-nine described and several undescribed
species.

RuaspomEesoNn Young and Young.

Zoarium with a slender axial tube, to which the proximal ends of
the zocecia are attached; otherwise like Rhomhopora.

Genotype: Millepora graciles Phillips; from the Carboniferous of
England and Scotland. No American species have yet been made
known.

Caroconus Ulrich.

Zoarium simple, hollow, very gradually expanding from an attenu-
ated, striated base; zocecia short, with well developed hemisepta, aper-
tures in diagonally intersecting series.

Genotype: Cwloconus rhombicus Ulrich. Mississippian. Two
species. .
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Bacrrorora Hall.

Zoarium simple or only slightly branched; lower extremity pointed;
otherwise as in Rhombopora.

Genotype: Trematopora ? granistriate Hall. Devonian, Mississip-
pian. Three species.

OrTtHOPORA Hall.

Zoarium ramose, solid; apertures in parallel longitudinal rows, with
ridges between; acanthopores present.

Genotype: Trematopora regularis Hall.  Silurian, Devonian.
Twenty-six species.

AcantHOCLEMA Hall.

Zoarium slender, ramose; zocecia tubular, arising from a filiform
. axis in the center of the branch; apertures oval, in diagonally inter-
secting series, or linear series separated by ridges; vestibules polygonal,
broadly sloping; acanthopores between the apertures.
Genotype: Trematopora alternate Hall. Devonian, Mississippian.
Six species.
NEemaraxis Hall.

Zoarium slender, ramose; zocecia long, tubular, diverging obliquely
from a central filiform axis, near the surface bending abruptly; inter-
spaces solid; apertures oval, in linear series, separated by ridges, with
very thin, slightly elevated peristomes; on the surface at intervals
there are monticules destitute of cell apertures, which extend around
the branch, giving it an annulated appearance.

Genotype: Nemataxus fibrosus Hall.  Devonian. Two species.
TropIpOPORA Hall.

Zoarium slender, ramose; apertures in irregular longitudinal series,
separated by sinuous ridges, with very thin slightly elevated peristomes.

Genotype and only known species: Zropidopora nane Hall.
Devonian. .

StrREBLOTRYPA Ulrich.

Zoarium ramose, slender, solid; zocecia long, tubular, diverging
from the center; inferior hemiseptum best developed, situated rather
far down; apertures regularly elliptical, with peristome, usually
arranged in longitudinal series; below the apertures there are from
one to twelve or more small pits, arranged, when numerous, in two or
three rows; occasionally very small acanthopores present.

Genotype: Streblotrypa nickles: Ulrich. Devonian, Carboniferous.
Fifteen species.
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Hyrprasmoprora Etheridge, Jun.
From the Carboniferous of Scotland.
Family CHAINODICTYONID .
Cravopicryon Foerste.

Zoarium retiform, of inosculating branches, which are undulated
transversely on the reverse; zocecia elongate, conical, or subtubular;
apertures large, with thin interspaces in several rows, arranged in
acutely diagonally intersecting series.

Genotype: Chainodictyon laxum Foerste. Carboniferous. Two
species.

Family PTILODICTYONIDZ Zittel,

Zoarium bifoliate, composed of two layers of zocecia, grown together
back to back, usually jointed, at least at the base, and forming leaf-like
expansions or compressed branching or inosculating stems; mesotheca
without median tubuli; zocecia usually have hemisepta and semiellip-
tical orifices; apertures usually ovate, surrounded either by a sloping
area or a ringlike peristome; vestibules separated by thick walls.

Pricopiorya Lonsdale (HETeErRODICTYA Nicholson).

Zoarium a simple, unbranched, lanceolate or falciform frond, narrow
or wide, which articulates with a small basal expansion; in the young
condition the zoariura consists of longitudinally arranged, narrow,
oblong-quadrate zocecia, new zoccia of different width and arrange-
ment being added subsequently on each side; walls of vestibules thick,
solid, and with a double row of minute dots.

Genotype: Flustra lanceolata Lonsdale. Ordovician, Silurian.  Six-
teen species.

Escrarorora Hall (N1crOLSONIA Waagen and Wentzel).

Like Ptilodictya, but distinguished chiefly by the arrangement of
the apertures, which are in decussating series, and by the sloping

- hexagonal area which surrounds the apertures.

(Jenotype Esc/mropom recta Hall. Ordovician. Fourteen descr ibed,
and eleven new species.

CraTHROPORA Hall.

Zoarium composed of anastomosing branches, forming a regular net-
work with round or oval fenestrules, with a pointed, articulating base;
apertures usually subquadrate, arranged longitudinally.

Genotype: Clathropora frondose Hall, Silurian, Devonian. Five
species.
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PuzNorora Hall.

Like Ptilodictya, except that there are two mesopores in each inter-
space between the ends of the apertures.
Genotype: Phanopora explanate Hall. Ordovician, Silurian,
Fourteen species.
ArrHROPORA Ulrich.

Zoarium bushy, composed of numerous articulating equal segments,
spread in a plane; apertures elliptical, surrounded by a delicate peri-
stome; interspaces with one or more thread-like ridges variously dis-
posed, and with a row of minute papille.

Genotype: Stictopora (Ptilodictya) shaffers Meek. Ordovician.
Five described and four new species.

GrarropictyAa Ulrich. -

Zoarium a narrow bifurcating frond with a pointed base articulating
with a small basal expansion; apertures subcircular, surrounded by a
peristome subpolygonal in outline; interspaces depressed, usually with
one or two fine tortuous elevated lines.

Genotype and only known species: Ptilodictya elegans Ulrich.
Ordovician.

SticrorormNa Hall.

Zoarium a simple or branching frond, from an obtusely pointed,

articulating base; apertures oval, in decussating series, inclosed in
rhomboidal or polygonal areas; interspaces elevated, angular.
Genotype: Trematopora clawiformas Hall. Devonian. Three species.

Family STICTOPORELLIDZ.

This family differs from the Ptilodictyonide mainly in that the
zoarium is not articulated, but grows upward from, and is continuous
with, a spreading base.

StrcrororerLa Ulrich.

Zoarium branching, cribrose, or leaf-like; zocecia with the primitive

portion tubular, usually long, generally without hemisepta, the inferior .

one only occasionally present; orifices at the bottom of a wide, sloping
vestibule; thick-walled, untabulated mesopores occur between the
apertures and line the margins of the zoarium.

Genotype: Stictoporella interstincta Ulrich= Péilod@'ctya Jlewuosa

James. Ordovician. Nine described and four new species.

PrroTrrypa Ulrich.

Zoarium ramose, with compressed or frondescent branches; surface
with irregular longitudinally channeled areas appearing like maculse;

>+,
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zocecia long oblique tubes, with an occasional diaphragm; apertures
ovate, very oblique, acute anteriorly, posterior margin somewhat
elevated; at the upper extremity of the aperture an accessory pore.
Genotype and only known species: Ptilotrypa obliquata Ulrich.
Ordovician.
InTrAPORA Hall.

Zoarium ramose, from a spreading base, branches compressed, divid-
ing dichotomously; zocecia tubular, at first parallel to the mesotheca,
then bend abruptly outward; apertures oval, with peristome; inter-
spaces with minute angular pits, the openings of the numerous
tabulated mesopores; the interspaces sometimes solid, the mesopores
having been closed by a deposit of horizontally la,mmated calcareous
tissue.

Genotype: Intrapora - puteolate Hall. Devonian, Mississippian.
Three species.

CosciNeLLa Hall.

Zoarium an explanate frond, of anastomosing branches, from a
spreading base; zocecia tubular, resting upon the mesotheca, with
rather- long, direct vestibules; spaces between the vestibules and the
margins of the fenestrules occupied by numerous tabulated mesopores,
opening upon the surface as minute angular pits; apertures circular,
irregularly disposed.

Genotype: Coscinella clegantule Hall and Simpson. Devonian. Two
species.
: Tantoprcrya Ulrich.

Zoarium raraose, rising from a basal expansion; branches rather
narrow, compressed; zocecia short, tubular, oblong, both hemisepta
present; orifices subcircular, at bottom of a sloping vestibular area;
interspaces ridgelike.

Genotypc Twniodictya ramudosa Ulrich. Devonian, Mlsmsmppnn
Seven species. :

Sticrorora Hall.

Zoarium ramose; zocecial tubes long, without hemisepta; apeltmes
with distinct peristomes; interspaces wide, sometimes with raised
lines.

Genotype: Stictopora elegamtule Hall. Ordovician.
Hrrviorryrpa Ulrich.

Zoarium bifoliate; zocecia subtubular, thin-walled, and prostrate
upon the mesotheca, superior hemiseptum moderately developed; ves-
tibules with thick walls, traversed obliquely by radially arranged
minute tubuli; spaces between vestibules of variable width, occupied
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by numerous, irregular, thick-walled, tabulated mesopores, which are
also clustered at intervals into macule; oritices circular, at the bottom
of the sloping vestibule.

Genotype and only known species: Heliotrypa bifolia Ulrich.
Mississippian.

Family RHINIDICTYONIDZ Ulrich.

Zoarium bifoliate, continuous or jointed, consisting of compressed
branches or leaf-like expansions; occasionally trifoliate; zocecia sub-
quadrate, arranged longitudinally, inferior hemiseptum wanting; ori-
fices and apertures elliptical or subcircular, sometimes a little truncated
posteriorly; median tubuli between the median laminz and between
the longitudinal rows of zooecm, mesopores wanting, but vesicular
tissue often developed.

Rminiprorya Ulrich.

Zoarium ramose, consisting of narrow, compressed, bifurcating,
straight-edged branches with parallel margins, attached to foreign
bodies by a continuous expanded base; aperturesin longitudinal series
between slightly elevated or flexuous ridges, carrying a crowded row
of small blunt spines; space immediately surrounding the apertures
sloping up to the summits of the ridges.

Genotype: Rhinidictya nicholsoni Ulrich. Ordovician. Nineteen
species.

Eurypicrya Ulrich.

Zoarium a broad, simple or irregularly divided, bifoliate expansion;
surface with more or less conspicuous, small, solid maculee or monti-
cules; structure otherwise about as in Rhinidictya.

Genotype: Lurydictya mongifera Ulrich. Ordovician. Four spe-
cies.

Pacmypicrya Ulrich.

Zoarium ramose, of narrow bifurcating stipes, with parallel margins,
or irregular undulating fronds, with acute, nonporiferous margins;
surface with small macule, surrounded by apertures slightly larger
than the average; sometimes the marginal rows of apertures are also
slightly larger than the average; zocecia with thin walls, elliptical
or subquadrate in shape, separated from adjoining zocecia by small
vesicles; vestibules direct, walls thickened and appearing ringlike in
sections; spaces between vestibules traversed by one or more series of
minute tubuli; one or more diaphragms developed; apertures com-
monly elhptlcal 1ntelspaces usually forming a peristome about the
apertures.

Genotype: Pachydictye robusta Ulrich.  Ordovician, Silurian.
Twenty-five described and several new species.
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Pryrropicrya Ulrich.

Zoarium simple or irregularly branched, growing from an expanded
basal attachment; zocecia long, tubular, with diaphragms but no hemi-
septa, bending very gradually outward from the central axis, thus
causing the apertures to be more or less strongly oblique, with the
posterior edge liplike; interspaces wide, subsolid, traversed vertically
by one or two rows of minute tubuli, which appear as papillee at the
surface.

Genotype: Pl:yllodch/ya Jrondosa Ulrich. Ordovician. Two spe-
cies.

EUSPILOPORA Ulrich.

Zoarium consisting of small, irregularly divided branches, with ser-
rated or wavy edges; apertures in four or more linear series on the

‘middle of the branch, between slightly elevated longitudinal ridges

bearing numerous small nodes; alternately on the two sides are short
rows directed obliquely upward; between the ends of the zocecia shal-
low, lenticular vesicles are found; interspaces traversed vertically by
numerous minute tubuli.

Genotype: Huspilopora serrata Ulrich. Devonian. Four species.

Dicranorora Ulrich.

Zoarium jointed; segments ligulate, rarely simple, usually bifurcat-
ing at the upper end; each extremity somewhat thickened; minute
structure of zocecia and arrangement of apertures as in Rhinidictya.

Genotype: Ptilodictya internodia Miller and Dyer. Ordovician,
Silurian. Five species.

Goxrtorryra Ulrich.

Zoarium with a prominent median ridge upon both sides of the
double-leaved segments; otherwise like Dicranopora.

Genotype and only known species: Gondotrypa bilateralis Ulrich.
Ordovician.

TrrconNopicTYA Ulrich.

Loarium of triangular branches, constructed upon the plan of Pris-
mopora, but with zocecia and all minute details of structure as in
Pachydictya.

Genotype: Trigonodictya conciliatrie Ulrich. Ordovician, Silurian.
Two described and two new species.

Family CYSTODICTYONIDZ Ulrich.

* Zoarium consisting of two or three layers of cells grown together
back to back, forming branchmg, fenestruled, or entire leaf-like
Bull. 11 3——14
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expansions or triangular branches; zocecia semicordate or obovate-
acuwinate in outline, arranged longitudinally; orifices subcircular,
vestibule elongated; apertures with peristome and more or less well-
developed lunarium; interzocecial spaces occupied by vesicular tissue,
often filled with a calcareous deposit near the surface.

Cysroprcrya Ulrich (ArcaNopora Vine, SticrockLLA Simpson).

Zoarium ramose, branches sharply elliptical in cross section, with
subparallel, nonporiferous margins; apertures subelliptical, in linear
series between longitudinal ridges, which may not always be present,
lunarium- on the side of the aperture nearest the margin of the branch;
mtelspaces finely striated, granulose or smooth; pits and cells show
only in a worn condition.

Genotype: Oystodictya ocellata Ulrich. Range, Devonian—Carbon-
iferous. Thirty-five species.

DricuroTrYPA Ulrich.

Zoarium a large, thin, bifoliate expansion; surface with solid macu-
lze; otherwise as in Cystodictya.

Genotype: Dichotrypa foliata Ulrich. Devonian, Mississippian.
Seven species.

Coscintom Keyserling (Coscinotrypa Hall and Simpson).

Zoarium of flattened branches, celluliferous on both sides, which
inosculate at short intervals till there is produced a broad frond, per-
forated at rythmical intervals by circular or elliptical fenestrules; in
other respects like Cystodictya. ;

Genotype: Coscinsum cyclops Keyserling. Range, Devonian-Car-
boniferous. Five species.

Tx~torora Nicholson (PreEropora Hall, StrcroPoripra Simpson).

Zoarium with a strongly elevated longitudinal central ridge on each
face, so that a cross section of the branches is somewhat rhomboidal;
otherwise like Cystodictya.

Genotype: Twniopora exigua Nicholson. Devonian. Five species.

TramvoTrYPA Hall (Thamnopora Hall).

Zoarium consisting of a very narrow stipe, from which proceed rectangularly lat-
eral branches; celluliferous on each face; cell apertures oval; usually disposed in
two parallel longitudinal rows, separated by a prominent ridge. Sometimes three
rows occur and occasionally four rows for a short distance on the stipe. On the lat-
eral branches there are never more than two rows.!

Genotype and only known species: Thamnopora divaricate Hall,
Devonian.

1Simpson, Fourteenth Ann. Rep. State Geologist New York for the year 1894, p. 546,
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Semiorora Hall.

Zoarium a flattened, bifurcating frond, proceeding from a spread-
ing base; branches narrow, with parallel margins and a narrow non-
celluliferous marginal space; interzocecial spaces occupied by vesicular
tissue; apertures oval or subcircular, regularly disposed in parallel
longitudinal rows; apertures largest in marginal rows; between the
apertures in a longitudinal direction are the openings of two small
mesopores side by side.

Genotype and only known species: Semiopora bistigmate Hall.
Devonian.

PriLocErra Simpson.

voarium ensiform, with a pointed, striated base; apertures circular,
arranged in parallel, longitudinal rows, separated by ridges; margins
of frond striated, non-celluliferous.
Genotype and only known species: Ptelodictya parallela Hall. Devo-
nian
AcroceNia Hall.

Zoarium segmented, arising from cylindrical rootlets; two segments
proceed from the truncated termination of the proceeding one; segments
obconical and striated at the base, gradually becoming flattened and
showing apertures; apertures largest in the marginal rows, with prom-
inent lunarium, in linear series separated by ridges.

Genotype and only known species: Acrogenia proliferaHall. Devo-
nian.

Prismorora Hall.

Zoarium ramose, of triangular, bifurcating or trifurcating branches,
sometimes anastomosing and forming clumps; branches with the sides
subequal, usually a little concave, edges sharp, sometimes serrated or
wavy; zocecia arise from mesothece which radiate from the center to
the margins; apertures varying in arrangement, sometimes on the
summits of small papillee; structure otherwise as given for the family.

Genotype: Prismopora triquetre Hall. Range, Devonian-Carbon-
iferous. "Nine species.

Scararreora Hall.

Zoarium with the faces of the triangular branches crossed by salient

. transverse ridges; otherwise like Prismopora.

Genotype: Scalaripora scalariformis Hall. Devonian. Five species.
Gryerorora Ulrich.

Zoarium a thin expansion, traversed on both surfaces by sulient
ridges or crests, uniting so as to form larger or smaller cup-shaped
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cavities; or a unilaminate base on which the ridges are greatly devel-
oped and form large leaves; these ridges or leaves are composed of
two layers of zowcia growing in opposite directions from a mesotheca;
in the angles of each cup is a depressed noncelluliferous furrow which
with similar furrows in neighboring cups produces a thin junction
between the leaves; surface of the ridges and of the cups with elon-
gated solid macule or ‘‘dimples;” structure otherwise as given for the
family.

Genotype: Cosciniwm plumosum Prout. Mississippian. Eight spe-
cies.

Prracrorora Hall.

Like Glyptopora except that the apertures are relatively more
rounded and larger, and the junction angles are celluliferousand thicker
than any other part of the leaves.

Genotype: Phractopora cristata Hall. Devonian, Mississippian.
Four species.

CeramMeLLA Hall.

Zoarium consisting of thin, foliaceous expansions, arising from a spreading base;
celluliferous on each face; cells tubular, oblique; cell apertures oval or circular, dis-
posed in quincunx order; surface marked by sterile macule, which are usually
depressed below the general surface of the branch.!

Genotype and only known species: Ceramella scidacea Hall. De-
vonian.

Evacrinorora Meek and Worthen.

Zoarium free, consisting of four or more vertical leaves, arranged
io a cruciform or stellate manner; rays free in the upper half, united,
thick, and nonporiferous in the basal portion; apertures on both faces
of the leaves or rays, subcircular; interspaces solid at the surface,
occupied by vesicular tissue internally.

Genotype: Lvactinopora radiata Meek and Worthen. \4[15s1ss1pp1an
Four species.

Gonrtocrapia Etheridge, Jun. (Cariverra Etheridge, Jun.).
Family ACTINOTRYPIDZ Ulrich

ActiNnoTrYPA Ulrich.

Zoarium a thin bifoliate expansion; apertures show the projecting.

ends of from eight to ten vertical septa-like ridges that extend down
along the sides of the vestibule nearly or quite to the orifice.

Genotype and only known species: Fistulipora peculiaris Rominger.
Mississippian.

18impson, Fourteenth Ann, Rep. State Geologist New York for the year 1894, p. 527.

' 4
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Family CYCLOPORIDZ.
Cycrorora Prout.

Zoarium unilaminar, parasitic or free; zocecia subtubular, hemisepta
wanting or but little developed; vestibules with rather thick walls;
between the vestibules are mesopores crossed by thick diaphragms,
which usually have a central perforation and are open at the surface;
apertures subcircular, with a smooth or granulose peristome; acan-
thopores sometimes present. .

Genotype: Cyclopora fungia Prout. Mississippian. Two species.

CycrororerLLA Ulrich.

Zoarium a thin discoidal expansion; zowecia subtubular; vestibuies
with a succession of superior hemisepta; irregular mesopores abun-
dant; numerous acanthopores of large size. ‘

Genotype: Cycloporella spinifera Ulrich. Mississippian. Two
species. ) '

ProuterrLa Ulrich.

Zoarium discoid, thin, free, under surface with a concentrically
wrinkled epitheca; zocecia subtubular, thin-walled; apertures broad-
elliptical, surrounded by a narrow sloping area, hexagonal in outline;
when perfect the apertures have a depressed calcareous plate that
closes a little less than two-thirds of the opening, the orifice left being
subtriangular in form, without thickened margins, and situated at the
anterior side; with age the vestibules become elongated and are inter-
sected by incomplete diaphragms.

Genotype and only known species: Cyclopora discoidea Prout. Mis-
sissippian,

WorraENOPORA Ulrich.

Zoarium bifoliate, branching or palmate; zocecia very regularly
arranged, elongate rhomboidal; apertures semielliptical, the truncatéd
posterior margin somewhat raised; on the surface the line of junction
between adjoining zocecia is marked by an elevated ridge; the elongate
triangular space below the apertures perfectly plain.

Genotype: Worthenopora spinosa Ulrich. Mississippian. Two species.

Family RHINOPORIDE Ulrich.

Zoarium variable in form; zocecia prone along the basal membrane,
simple, oblong, or rhomboidal; vestibules direct, hemisepta wanting
or almost so; front of zocecia below vestibule commonly strengthened
with solid or vesicular tissue.
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Ruinorora Hall.

Zoarium forming large, undulating bifoliate expansions, celluliferous
on both sides; surface usually smooth, rarely with solid monticules,
and traversed by slender, rounding, bifurcating ridges, which appear
as shallow grooves when the surface is worn; apertures nearly circular,
occupying the summits of prominent papillee; mesopores present, but
closed at the surface; large median tubuli in the mesotheca.

Genotype: Rhinopora verrucosa Hall.  Silurian. Three species.

Diamesorora Hall.

Zoarium ramose, of hollow stems lined internally by an epitheca;
zoecia simple, hexagonal, or rhomboidal, with an oval orifice in the
anterior half, which with growth forms a tubular vestibule; apertures
with peristomes equally elevated or highest posteriorly; intervestibu-
lar spaces compact or horizontally laminated.

Genotype: Diamesopora dichotoma Hall. Silurian. Five species.

LicaeEnaLia Hall.

Zoarium a subcircular unilaminar expansion; zocecia prostrate;
elongate-subrhomboidal, with direct subtubular vestibules; apertures
rounded, with peristome much elevated on the posterior side; inter-
spaces depressed, ¢ cellulose.

Genotype and only known species: Lichenalia concentrica Hall.
Silurian.

SticrorrYPA Ulrich.

Zoarium ramose, not pointed at the base; branches dichotomously
dividing, narrow, compressed; apertures circular or elliptical, with
distinet, evenly elevated peristome; interspaces flat or concave, com-
posed of horizontally laminated solid tissue.

Genotype: Stictopora simzlis Hall. Silurian. Three species.

Suborder CHILOSTOMATA Busk.

Zocecia oval, turbinate, urceolate, quadrate, or hexagonal, arranged
usually side by side; orifice more or less anterior, of less diameter than
the zocecium, closed by a movable cover; ova commonly matured in
external marsupia: appendicular organs frequently present.

Family PALESCHARIDZ Ulrich.

PavLescuara Hall.

Zoarium forming thin incrustations upon Orthocerata and other
organisms; zocecia very short, direct, with thin walls; apertures (if
such they can be called) long hexagonal or polygonal.

Genotype: Pualeschara incrustans Hall. Range, Ordovician-Devo-
nian. Thirteen species.

A
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FOREIGN GENERA.

A number of generic terms, founded for species occurring in Euro-
pean Paleozoic deposits, have been proposed in European publications,
but have not found their way into American literature. A list -of
these is subjoined, though it is scarcely probable that the list is com-
plete. A considerable number of these generic terms appeared before
naturalists had begun to feel the necessity for precise and complete
diagnoses and descriptions, so that it is not possible to fit them into
our present classification. When the material is examined upon which
they were based, most of these early genera will be found to occupy
the same ground as genera founded much later and now in current use.
Scarcely any of the genera listed below have received a second treat-
ment, so that nothing has been added to the original unsatisfactory
descriptions. We have thought that it might not be amiss to hazard a
guess, based on descriptions and figures, both commonly lacking defi-
niteness, as to what these genera may prove to be.

AcanTHOPORA Young and Young.

Acanthopora Young and Young, Proc. Nat. Hist. Soc. Glasgow, II, 1875, p. 827; Vine,
Proc. Yorkshire Geol. Polyt. Soc., IX, 1885, p. 83. Genotype: Glauconome ( Acan-
thopora) stellipora Young and Young, Proc. Nat. Hist. Soc. Glasgow, II, 1875, p.
327, pl. iv, 25, 26.

This subgenus seems to be based upon the perfect condition of the
aperture of Pinnatopora, a feature of not even specific importance.
However, the name would drop anyway, as it was used by D’Orbigny,
Prodr. de Pal., I, 1850, p. 318.

AmorpHOTRYPA Whidborne.

Amorphotrype Whidborne, Devonian Fauna England, II, Part 4, 1895, p. 181 (Pal. Soc.
Publ., XLIX). Genotype: Isotrypa? Gregoréi Whidborne, loc. cit., p. 181, pl.
xx, 1-2 e.

This genus, whose structure can not be said to be fully understood
as yet, seems closely related to Zsotrype. It is a member of the
Fenestellide.

ARrcuzorora Eichwald.

Archzopora Eichwald, Letheea Rossica, I, 1860, p. 405.

Eight species are given by Eichwald under this genus, which appears
to cover some of the ground, at least, which is now included in Callo-
pora Hall.

CuaasmMaTOPORA Eichwald.

Chasmatopora Eichwald, Lethaea Rossica, I, 1860, p.370. Only species given: C. ten-
elle Eichwald, loc. cit., p. 371,

This appears to be a Phylloporina.
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DirarHEROPORA De Koninck.

Diphtheropora De Koninck, Recherches sur les Animaux Fossiles, part 2, 1873, p. 13.
Genotype (only species): D. regularis De Koninck, loc. cit., p. 13, pl. i, 4.

This is almost certainly an Eridopora.
DisteicH1a Sharpe.

Disteichia Sharpe, Quar. Jour. Geol. Soc. London, IX, 1853, p. 146. Only species:
D. reticvlata Sharpe, loc. cit., p. 146, pl. vii, 8 a-d.

This appears to be a synonym for OZat/Lvropm'd Hall
Fiurres (Barrande) Poéta.

Filites (Barrande) Pocta, Systéme Silurien Bohéme, VIII, tome 1, 1894, p. 108.
Genotype: F. cribrosus Potta, loc. cit., p. 110, pl. x, 19-25.

This appears to be a type not yet discovered in American strata.
LeMmarorora Potta.

Lemmatopora Polta, Systéme Silurien Bohéme, VIII, tome 1,1894, p. 102.  Genotype:
L. angulosa Poéta, loc. cit., p. 105, pl. ii, 20-21.

This genus as described seems in part equivalent to Stictoporella
Ulrich, but probably includes forms referable to other genera.

Masrorora Eichwald.

Mastopore Eichwald, Lethaea Rossica, I, 1860, p. 434. Only species: M. concava
Eichwald, loc. cit., p. 434, pl. xxvii, 7 a-d.

This may be related to RAhinopora Hall.

Microrora Kichwald.
Micropora Eichwald, Letheea Rossica, I, 1860, p. 393.

Three species are given, M. gracilis Eichwald, M. cyclostomoides,
M. rhombica. May be Stictoporella, or perhaps Clathropora.

MyrioLitHES Eichwald.
Myriolithes Eichwald, Lethsea Rossica, I, 1860, p. 450.
Four species are cited; probably monticuliporoids.
Prerorora Eichwald.

Pteropora Eichwald, Lethaea Rossica, I, 1860, p. 395.

Two species, P. pennula and P. evilis, are given. Eichwald says his
genus is related to Zehthyorachis McCoy.

<)
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Ruaspinorora Eichwald. |

Rhabdinopore Eichwald, Lethaea Rossica, I, 1860, p. 368.

Two species, &. flabelliformis Eichwald and 2. undulata Eichwald,
are given. Seems to be a fenestellid with one row of cells to the
branch; this is a type unknown to us, unless it be a case of defective
observation.

Ser1ororA Podta.

Seriopora. Polta, Systéme Silurien Bohéme, VIII, tome 1, 1894, p. 78. Genotype:
S. petala Podta, loc. cit., p. 79, pl. xiii, 8-12.

Potta has undoubtedly wrongly interpreted D’Orbigny’s genus Rete-
porina, which was based on Goldfuss’s Retepora prisca. Pobta’s Serio-
pora is the Reteporina of D'Orhigny, as interpreted by Simpson and
as we give it; Poéta’s Reteporina (loc. cit., p. 80) appears to be in
part Fenestella and perhaps, in part, another as yet unnamed genus of
the Fenestellide. b

SuLcorRETEPORA D’Orbigny.

Sulcoretepora I’ Orbigny, Prodr. de Pal., I, 1850, p. 152.

This genus was based upon F'lustra parallels Phillips, 1833. The
definition given is too meager for recognition. The Flustra parallela
of Phillips is now considered to be a Cystodictya.

Utrorora Podta.

Utropora Poéta, Systéme Silurien Bohéme, VIII, tome 1, 1894, p. 75. Genotype:
U. nobilis (Barrande) Pocta, loc. cit., p. 76, pl. xvii, 4-17.

Like Zenestella, but difters chiefly in having very much elongated
fenestrules (6 by 1 mms.) and in lacking a median keel.

LIST OF GENERA, SHOWING SYSTEMATIC POSITION.

Genus. Family. Suborder.
Acanthocladia King. Acanthocladiidze. Cryptostomata.
Acanthoclema Hall. Rhabdomesontidze. Cryptostomata.
Acrogenia Hall. Cystodictyonides. Cryptostomata.
Actinotrypa Ulrich. Actinotrypidze. Cryptostomata.
Amplexopora Ulrich. Amplexoporidze. Trepostomata.
Anisotrypa Ulrich. Batostomellidze. Trepostomata.
Anolotichia Ulrich. Ceramoporidze. Cyclostomata.
Archimedes Owen. Fenestellidee. : Cryptostomata.
Arthroclema Billings. Arthrostylidee. " Cryptostomata.
Arthropora Ulrich. Ptilodictyonidee. Cryptostomata.
Arthrostylus Ulrich. Arthrostylidz. Cryptostomata.
Ascodictyon Nicholson and  Ascodictyonidee. Ctenostomata.

Etheridge Jun. ,
Aspidopora Ulrich. Monticuliporidee. * Trepostomata.
Atactopora Ulrich. Heterotrypidee. Trepostomata.
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Genus.*
Atactoporella Ulrich.
Bactropora Hall.
Batostoma Ulrich.
Batostomella Ulrich.
Berenicea Lamouroux.
Botryllopora Nicholson.
Buskopora Ulrich.
BythoporaMillerand Dyer.
Bythotrypa Ulrich.
Callopora Hall.
Calloporella Ulrich.
Callotrypa Hall.
Ceramella Hall.
Ceramophylla Ulrich.
Ceramopora Hall.
Ceramoporella Ulrich.
Chainodictyon Foerste.
Chiloporella Ulrich.
Chilotrypa Ulrich.
Clathropora Hall.
Clonopora Hall.
Ceelocaulis Hall.
Ceeloclema Ulrich.
Ceeloconus Ulrich.
Constellaria Dana.
Coscinella Hall.
Coscinium Keyserling.
Crepipora Ulrich.
Crisinella Hall.
Cyclopora Prout.
Cycloporella Ulrich.
Cyclotrypa Ulrich.
Cystodictya Ulrich.
Cystopora Hall.
Dekayella Ulrich.
Dekayia -Milne- Edwards

and Haime.
Diamesopora Hall.
Diastoporina Ulrich.
Dichotrypa Ulrich.
Dicranopora Ulrich.
Diploclema Ulrich.
Diploporaria.
Diplotrypa Nicholson.
Discotrypa Ulrich.
Dittopora Dybowski.
Drymotrypa Ulrich.
Eridopora Ulrich.
Eridotrypa Ulrich.
Escharopora Hall.
Eurydictya Ulrich.
Euspilopora Ulrich.

Family. -
Monticuliporidze.

Rhabdomesontidze.

Trematoporidee.
Batostomellidee.
Diastoporidee.
Botrylloporidee.
Fistuliporidee.
Batostomellidee.
Ceramoporidze.
Calloporidze.
Calloporidee.
Batostomellidze.
Cystodictyonidze.
Ceramoporidze.
Ceramoporidee.
Ceramoporidee.
Chainodictyonidze.
Ceramoporidee.
Fistuliporidee.
Ptilodictyonidee.
Entalophoridee.
Fistuliporidee.
Ceramoporidze.

Rhabdomesontidee.

Constellariidee.
Stictoporellidee.
Cystodictyonidze.
Ceramoporide.
Idmoneidee.
Cycloporidze.
Cycloporidee.
Fistuliporidee.
Cystodictyonidee.
Entalophoridee.
Heterotrypidee.
Heterotrypidee.

Rhinoporidze.
Diastoporidee.
Cystodictyonidee.
Rhinidictyonidze.
Entalophoridz.
Acanthocladiidee.
Trematoporide.
Amplexoporidee.

_Constellariidee.

Phylloporinidze,
Fistuliporidee.
Batostomellidee..
Ptilodictyonidze.
Rhinidictyonidee.
Rhinidictyonidee.

Suborder.
Trepostomata.
Cryptostomata.
Trepostomata.
Trepostomata.
Cyclostomata.
Cyclostomata.
Cyclostomata.
Trepostomata.
Cyclostomata.
Trepostomata.
Trepostomata.
Trepostomata.
Cryptostomata.
Cyclostomata.

. Cyclostomata.

Cyclostomata.
Cryptostomata.
Cyclostomata.
Cyclostomata.
Cryptostomata.
Cyclostomata.
Cyclostomata.
Cyclostomata.
Cryptostomata.
Trepostomata.
Cryptostomata.
Cryptostomata.
Cyclostomata.
Cyclostomata.
Cryptostomata.
Cryptostomata.
Cyclostomata.
Cryptostomata.
Cyclostomata.
Trepostomata.
Trepostomata.

Cryptostomata.
Cyclostomata.
Cryptostomata.

Cryptostomata.

Cyclostomata.
Cryptostomata.
Trepostomata.
Trepostomata.
Trepostomata.

Cryptostomata.

Cyclostomata.
Trepostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.

-
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Genus.

Evactinopora Meek and

Worthen.
Favicella Hall.
Fenestella Lonsdale.
Fenestralia Prout.
Fenestrapora Hall.
Fistulipora McCoy.
Glossotrypa Hall.
Glyptopora Ulrich.
Goniocladia Etheridge,

Jun.
Goniotrypa Ulrich.
Graptodictya Ulrich.
Hederella Hall.
Helicopora Claypole.
Heliotrypa Ulrich.
Helopora Hall.
Hemiphragma Ulrich.
Hemitrypa Phillips.
Hernodia Hall.
Heterotrypa Nicholson.

Hexagonella Waagen and

Wentzel.
Homotrypa Ulrich.
Homotrypella Ulrich.
Hyphasmopora Etheridge,

Jun.

Ichthyorachis McCoy.
Idiotrypa Ulrich.
Intrapora Hall.
Isotrypa Hall.
Leptotrypa Ulrich.
Lichenalia Hall.
Lichenotrypa Ulrich.
Lioclema Ulrich.
Lioclemella Foerste.
Loculipora Hall.
Lyropora Hall.
Meekopora Ulrich.
Mesotrypa Ulrich.
Mitoclema Ulrich.
Monotrypa Nicholson.
Monotrypella Ulrich.
Monticulipora D’Orbigny.
Nemataxis Hall.
Nematopora Ulrich.
Nicholsonella Ulrich.
Orbipora Eichwald.
Orthopora Hall.
Pachydictya Ulrich.
Paleschara Hall.
Peronopora Nicholson.
Petalotrypa Ulrich.

Family.
Cystodictyonidee.

Fistuliporidze.
Fenestellidze.
Fenestellidze.
Fenestellidee.
Fistuliporidee.
Fistuliporidee.
Cystodictyonidee.
Cystodictyonidz.

Rhinidictyonidee.
Ptilodictyonidee.
Diastoporidze.
Fenestellide.
Stictoporellidze.
Arthrostylidee.
Trematoporide.
Fenestellidee.
Diastoporidee.
Heterotrypidee.
Fistuliporidee.

Monticuliporidse.
Monticuliporidze.

Rhabdomesontidee.

Acanthocladiidee.
Constellariidze.
Stictoporellidee.
Fenestellidze.
Heterotrypidse.
Rhinoporidee.
Fistuliporidee.
Batostomellidze.
Batostomellidee.
Fenestellidze.
Fenestellidze.
Fistuliporidee.
Monticuliporidee.
Entalophoridee.
Trematoporidee.
Amplexoporidee.
Monticuliporidee.

Rhabdomesontidee.

Arthrostylidee.
Constellariidee.
Heterotrypidze.

Rhabdomesontidee.

Rhinidictyonidze.
Palescharidz.
Monticuliporidee.
Amplexoporide.

Suborder.
Cryptostomata.

Cyclostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Cyclostomata.
Cyclostomata.
Cryptostomata.
Cryptostomata.

Cryptostomata.
Cryptostomata.
Cyclostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Trepostomata.
Cryptostomata.
Cyclostomata.
Trepostomata.
Cyclostomata.

. Trepostomata. -

Trepostomata.
Cryptostomata.

Cryptostomata.
Trepostomata.
Cryptostomata.
Cryptostomata.
Trepostomata.
Cryptostomata.
Cyclostomata.
Trepostomata.
Trepostomata.
Cryptostomata.
Cryptostomata.
Cyclostomata.
Trepostomata.
Cyclostomata.
Trepostomata.
Trepostomata.
Trepostomata.
Cryptostomata.
Cryptostomata.
Trepostomata.
Trepostomata.
Cryptostomata.
Cryptostomata.
Chilostomata.
Trepostomata.
Trepostomata.
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Genus.
Petigopora Ulrich.
Phacelopora Ulrich.
Pheenopora Hall.
Phractopora Hall.
Phyllodictya Ulrich.
Phyllopora King.

Phylloporina Ulrich.

Pinacotrypa Ulrich.
Pinnatopora Vine.
Polypora McCoy.

Prasopora Nicholson and

Etheridge Jun.
Prismopora Hall.

Proboscina Audouin.

Protocrisina Ulrich.
Proutella Ulrich.
Ptilocella Simpson.

Ptilodictya Lonsdale.

Ptilopora McCoy.
Ptiloporella Hall.
Ptiloporina Hall.
Ptilotrypa Ulrich.
Ramipora Toula.
Reteporidra.

Reteporina D’Orbigny.

Reptaria Rolle.

Rhabdomeson Young and

Young.
Rhinidictya Ulrich.
Rhinopora Hall.
Rhombopora Meek.

Rhopalonaria Ulrich.

Scalaripora Hall.
Scenellopora Ulrich.
Sceptropora Ulrich.
Selenopora Hall.

Semicoscinium Prout.

Semiopora Hall.
Septopora Prout.
Spatiopora Ulrich.

Sphragiopora Ulrich.

Stellipora Hall.
Stenopora Lonsdale.
Stictopora Hall.
Stictoporella Ulrich.
Stictoporina Hall
Simpson.

Stictotrypa Ulrich.
Stomatopora Bronn.
Streblotrypa Ulrich.

Stromatotrypa Ulrich.

Strotopora Ulrich.
Synocladia King.

Family. -
Heterotrypidze.
Phaceloporidze.
Ptilodictyonidee.
Cystodictyonidze.
Rhinidictyonidae.
Fenestellidee.
Phylloporinidae.
Fistuliporidee.
Acanthocladiidee,
Fenestellidze.
Monticuliporidee.

Cystodictyonidse.
Diastoporidee.
Idmoneidze.
Cycloporidze. .
Cystodictyonidee.
Ptilodictyonidze.
Acanthocladiidze.
Fenestellidze.
Fenestellidee.
Stictoporellidee.
Acanthocladiidee.
Fenestellidee.
Fenestellidee.
Diastoporidee.

Rhabdomesontidze.

Rhinidictyonidee.
Rhinoporidze.

Rhabdomesontide.

Rhopalonariidee.
COystodictyonide.
Ceramoporidee.
Arthrostylidee.
Fistuliporidee.
Fenestellidee.
Cystodictyonidze.
Acanthocladiidee.
Ceramoporidze.
Sphragioporidze.
Constellariidee.
Batostomellidze.
Stictoporellidee.
Stictoporellidze.
Ptilodictyonidee.

Rhinoporidee.
Diastoporidee.

Rhabdomesontidze.

Trematoporidee.

- Fistuliporidee.

Acanthocladiidee.

AMERICAN FOSSIL BRYOZOA.

Suborder.
Trepostomata.
Cyclostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.

Cryptostomata.

Cyclostomata.

Cryptostomata.

Cryptostomata.
Trepostomata.

Cryptostomata.
Cyclostomata.
Cyclostomata.
Cryptostomata.

Cryptostomata.

Cryptostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Cyclostomata.

Cryptostomata.

Cryptostomata.
Cryptostomata.
Cryptostomata.
Ctenostomata.
Cryptostomata.
Cyclostomata.
Cryptostomata.
Cyclostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.
Cyclostomata.
Cryptostomata.
Trepostomata.
Trepostomata.
Cryptostomata.
Cryptostomata.
Cryptostomata.

Cryptostomata.
Cyclostomata.
Cryptostomata.
Trepostomata.
Cyclostomata.
Cryptostomata.



o~

NICKLES AND BASSLER.]

INVALID GENERIC NAMES.

Genus. Family. Suherder,
Teniodictya Ulrich. Stictoporellidze. Cryptostomata,
Teeniopora Nicholson. Cystodictyonidze. Cryptostomata.
Thallostigma Hall. Batostomellidze. Trepostomata.
4namniscus King. Fenestellidze. Cryptostomata.
Thamnotrypa Hall. Cystodictyonidee. Cryptoseumata.
Trematella Hall. Batostomellidze. Trepostomata.
Trematopora Hall. Trematoporidee. Trepostomata.
Trigonodictya Ulrich. Rhinidictyonidee. Cryptostomata.
Tropidopora Hall. Rhabdomesontidze. Cryptostomata.
Unitrypa Hall. Fenestellidze. Cryptostomata.
Vinella Ulrich. Ascodictyonidee. Ctenostomata.
Worthenopora Ulrich. Cycloporidee. Cryptostomata.

LIST OF INVALID GENERIC NAMES.

Actinostoma Young and Young=Fenestella Lonsdale. -

Alecto Lamouroux (preoccupied).

Anastomopora Simpson=Reteporidra.
Arcanopora Vine=Cystodictya Ulrich.

Archimedipora D’Orbigny=Archimedes Owen.
Arthronema Ulrich (preoccupied).
Carinella Etheridge, Jun.

Carinopora Nicholson=Semicoscinium Prout.
Coscinotrypa Hall and Simpson=Coscinium Keyserling.
Cryptopora Nicholson=Semicoscinium Prout.
Cycloporina Simpson=Semicoscinium Prout.

Dendricopora De Koninck=Ptilopora McCoy.

Dianulites Eichwald.

Now Stomatopora Bronn.

Now Arthrostylus Ulrich.
Now Goniocladia Etheridge, Jun.

Diastopora of authors (not Lamouroux)=DBerenicea Lamouroux.
Diastoporella Vine=Berenicea Lamouroux.
Didymopora Ulrich=Fistulipora McCoy.

61

Diplopora Young and Young=Diploporaria.
Dybowskia Waagen and Pichl=Fistulipora McCoy.
Dybowskiella Waagen and Pichl=Fistulipora McCoy.
Enallopora D’Orbigny. Not recognized.
Fenestrellina I’Orbigny. Not recognized.
Fistulicella Simpson=Pinacotrypa Ulrich.
Fistuliporella Simpson=~Fistulipora McCoy.
Fistuliporidra Simpson=Favicella Hall.

Fistuliporina Simpson=Pinacotrypa Ulrich.
Flabelliporella Simpson=Polypora McCoy.
Flabelliporina Simpson=Fenestella Lonsdale.
Geinitzella Waagen and Wentzel =Batostomella Ulrich.
Glauconome of authors (not Goldfuss) =Pinnatopora Vine.
Heterodictya Nicholson=Ptilodictya Lonsdale.
Lichenalia Hall (in part)=TFistulipora McCoy.
Lyroporella Simpson=Lyropora Hall.

Lyroporidra Simpson=Lyropora Hall.

Lyroporina Simpson=Lyropora Hall.

Nebulipora McCoy. Not recognized.

Nicholsonia Davis=Hederella Hall. _
Nicholsonia Waagen and Wentzel=Escharopora Hall.
Odontotrypa Hall=Buskopora Ulrich.
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Omniretepora D’Orbigny. Not recognized.

Orbitulites Eichwald (preoccupied). Now Orbipora Eichwald.
Penniretepora D’Orbigny. Not recognized.

Pileotrypa Hall=Eridopora Ulrich. -

Pinnaporella Simpson (1895)=Ptiloporina Hall.
Pinnaporella Simpson (1897) =Ptiloporella Hall.
Pinnaporina Simpson=DPtiloporina Hall.

Polyporella Simpson=Polypora McCoy.

Protoretepora De Koninck =Polypora McCoy.
Pteropora Hall=Teniopora Nicholson.

Ptilionella Hall=Reptaria Rolle.

Ptychonema Hall and Simpson=Monotrypa Nlcholson
Reteporella Simpson=Reteporidra.

Rosacilla Roemer=Berenicea Lamouroux.

Sagenella Hall=Berenicea Lamouroux.

Stictocella Simpson=Cystodictya Ulrich.

Stictoporidra Simpson =Teeniopora Nicholson.
Subretepora D’Orbigny. Not recognized.

Tabulipora Young==Stenopora Lonsdale.

Tectulipora Hall=Loculipora Hall.

Tectuliporella Simpson=1Isotrypa Hall.

Thamnocella Simpson=Drymotrypa Ulrich.
Thamnopora Hall (preoccupied). Now Thamnotrypa Hall.
Tubuliclidia Lonsdale=Stenopora Lonsdale.

DISTRIBUTION.

GEOGRAPHIC DISTRIBUTION

The most favored part of the earth for reading Paleozoic history is
the continent of North America. On this continent the deposition of
sediments proceeded under such fortunate conditions in the Paleozoic
ages and the sediments have since been so little disturbed that their suc-
cession is easily made out. A large inland sea occupied the interior of the
continent flanked on the east and west by more or less continuing bar-
riers. The wide area of this sea, coupled with its comparative shallow-
ness, provided conditions highly favorable for an abundant marine life,
and especially for bryozoa. In the region of the eastern barrier, now
the eastern highland of the continent, judging from the fossil remains
hitherto made known, the conditions were often, perhaps gererally,
unfavorable for bryozoan life and only locally are the remains of this
class found in the Paleozoic rocks of the Appalachian region; but the
wide sea stretching for a thousand or more miles westward from the
eastern barrier, gradually filling with the detritus from the earlier-
formed or primeval rocks, supported a wealth of marine forms, among
which the br yozoa formed a leading element.

The Eurasian land mass presents many surface exposures of Paleozoic
age, but they are to a greater or less extent disconnected. In Asia the

- Salt Range of India has yielded Carboniferous bryozoa with its other
fossils. The region of the Ural Mountains, the regions bordering upon

N~
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the Baltic Sea, England, and Scotland, contain most of the Paleozoic
strata which bave thus far yielded bryozoa. Three or four times as
many species have been made known from North America as from all
the rest of the world. ‘

The eariiest bryozoa, so far as we now know, are in the Chazy.
They are few in numbers, but this may be because they have not been
systematically collected and studied.

The Trenton period, in all its subdivisions, Stones River (Blrdscye)
Black River, and Trenton proper (including the Galena), is a vast tomb
of bryozoa. The seas seem to have swarmed with these minute crea-
tures. In eastern Canada and New York, thence stretching through
Ontario to the northwest into Wisconsin, Minnesota, and Manitoba,
are deposits following roughly the outline of the northern or north-
eastern border of the interior sea. Deposits formed along what was
soon to appear as an island or islands—the Cincinnati anticline—are
also open to our inspection in Kentucky and Tennessee. At isolated
points in Illinois and Missouri Trenton deposits are also exposed.
Also isolated tracts of early Silurian times are exposed in the western
highland. The Trenton is preeminently a continental formation.
Scarcely anywhere between the two highlands does the drill fail to
show Trenton if sent deep enough.

The succeeding period, the Cincinnati—by some authors still termed
the Hudson River group, though the name seems to be a misnomer—
is again a formation of continental extent, in which hryozoa flourished.
The deposits in eastern New York along the Hudson River, supposedly
of this age, have yielded no bryozoa and few other fossils. The Utica
shale and the Lorraine and Pulaski shales and sandstones in the region
of the Mohawk Valley and southeast of Lake Ontario were formed
under conditions not generally propitious for bryozoa. But in the
interior, in the region of the Cincinnati anticline, conditions were con-
genial and bryozoa flourished. Ohio, Kentucky, Indiana, and some
limited areas in Illinois, Minnesota, Wisconsin, and Towa, all yield
well-preserved bryozoa and usually in great abundance. Outcrops
occur also in Canada and as far east as Anticosti Island, in the gulf of
St. Lawrence. :

The Upper Silurian deposits in this country are exposed rather
locally. Many of them were formed under conditions which precluded
bryozoan life, but in some bryozoa are exceedingly abundant. From
the Medina and Waterlime no bryozoa have been made known. The
Clinton has yielded a considerable number both in New York and in
Ontario, as well as around the borders of the Cincinnati anticline, but
they are seldom finely preserved. . The Niagara deposits are generally
of a character unfavorable to the preservation of its fauna, but there
are two good exceptions—an area in western New York, typically
exposed at Lockport, and one in the vicinity of Waldron, Indiana.
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The Lower Helderberg, succeeding the Niagara, is local in its distribu-
tion. But its exposures in Albany and Schoharie counties, New York,
have yielded a large number of bryozoa, which, however, are not
favorably preserved for microscopic study. By some writers the
Lower Helderberg is considered Devonian. Its bryozoan fauna indi-
cates relationship about equally with both Niagara and Upper Helder-
berg.

The Devonian age was ushered in by conditions unfavorable for
bryozoan life. The Onondaga and Saliferous have yielded no bryozoa.
The Upper Helderberg, in a belt extending from eastern New York
west into Ontario, has proved rather prolific. The succeeding forma-
tion, the Hamilton, is preeminently a bryozoan epoch. In western
New York, Ontario, Michigan, Manitoba, and Towa its deposits are
characterized generally by an abundance of bryozoa in a good state of
preservation. A voral reef in the ancient sea, now forming the
obstruction in the Ohio River at the Falls of the Ohio, afforded a hos-
pitable abode for immense numbers of bryozoa. The later forma-
tions of the Devonian, best displayed in New York and Pennsylvania,
have yielded very few bryozoa. None have yet been described.

For the early part of the Carboniferous age the name Mississippian
seems to be gradually displacing in this country the terms Subcarbon-
iferous and Lower Carboniferous, which have been so variously used
that their use now produces ambiguity. The Mississippian series is
characterized in North America by limestone formations, mainly
located in the Mississippi Valley, though deposits also occur, not so
sharply differentiated, in the trough between the Cincinnati anticline
and the eastern highland, to which such local names as Waverly, Mar-
shall, and Maxville limestone have been applied. Being limestone
formations, they are, as might be expected, very prolific of bryozoa,
some, however, much less so than others. The earlier formations, the
Kinderhook and Burlington, also have yielded but a limited number of
bryozoa, but this may be due to the comparatively limited areas of
outerop and to lack of systematic collecting.

In the Coal Measures conditions producing brackish or fresh water
and marine formations alternated irregularly. Naturally, marine
fossils are quite local in occurrence. But among the marine fossils
bryozoa hold their place extremely well, though they are much reduced
from the opulence of the Mississippian series in kinds and numbers.

By the close of the Coal Measures the interior sea had been well-
nigh effaced, and in the West and Southwest only—Kansas and Texas—
do we find Permian deposits of any considerable extent. But few
bryozoa are known from these deposits; whether this is due to their
absence or to lack of collecting we do not know.

During later geological times marine deposits in this country are
limited to the Atlantic and Gulf Coastal Plain, to a few favored areas

Lo
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in the Great Plains and Rocky Mountain regions, and the territory
bordering the Pacific. Comparatively few bryozoa of later age have
been made known, though the indications are that a large number of
species will be the reward of thorough collecting. In central and
southern Europe Mesozoic and Tertiary beds often abound in bryozoa.

GEOLOGIC DISTRIBUTION,

Though the materials for the history of the biologic and phylo-
genetic development of the Paleozoic bryozoa are to he found in the
rocks of the North American continent, scarcely a beginning has yet
been made. Before this history can be written with any degree of
correctness, the preliminary work of collecting, studying, classifying,
and comparing the faunas of successive formations must be well under
way. This work is still in its infancy. The only worker in this field
who has yet cared to do any generalizing is Mr. E. O. Ulrich, and he
has not ventured very far.

A study of the tables given farther on will afford some indications
of the rich results which the future may be expected to bring. It is
not possible to use the numbers there given determinatively for gen-
eralizations, for while the tables give the numbers of all species and
genera thus far described and recognized as valid, there remains in
various collections, public and private, a very large number of unde-

scribed species and some new genera. Therefore, any conclusions
" based upon the numbers in the tables can at best be merely tentative.

No bryozoa have yet been known from the Cambrian, or the lowest
of the Ordovician formations—the Calciferous. Whether this means
that they are actually absent, or that they are so rare as not yet to
have fallen under collectors’ eyes, can not be said. From the Chazy
rocks come the oldest unequivocal bryozoa, three species of Phyllopo-
rina, one of Rhinidictya, and one of Stictopora, all cryptostomatous
genera, with indications of the presence of some Trepostomata. It is
probable that future collecting will very much increase this meager
list, though good-localities seem to be rare. B

In the Trenton period the bryozoa occur in the greatest profusion.
The few Chazy forms have multiplied, as if by magic, into the large
Trenton fauna. One of the missing links in paleontological history
doubtless occurs at this point. The Trenton formation stands second
in the number of described species, though it will probably in the end
lead. Not less than 80 species are known that await description. The
Trepostomata form half the fauna. The Cryptostomata rank next.
The latter soon became and continued the predominant type of the
Paleozoic eon, yielding their supremacy in later times to the Chilo-
stomata, which are represented doubtfully in the Paleozoic seas by the
single genus Paleschara. In the Trenton the Cyclostomata are fairly
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well represented—the Ctenostomata scarcely at all—but this may be
because ctenostomatous bryozoa rarely admit of preservation as fos-
sils. Of the Ctenostomata only six species have been described, all
Eopaleozoic; but about twenty other undescribed species are known,
some of which are from Neopaleozoic formations. Among the Cyclo-
stomata the Ceramoporid= and Diastoporide predominate during the
Trenton, the Monticuliporide and Trematoporide among the Trepo-
stomata, the Arthrostylidee and Rhinidictyonidee among the Crypto-
stomata.

The suu,eedmg period, the Cincinnati, is very similar to its prede-
cessor in its bryozoan fauna, the various suborders maintaining about
the same relative replesentamon About one hundred undescribed

- species are known, and it is probable that many species still await dis-
covery. The predominant families are the Ceramoporide among the
Cyclostomata, the Monticuliporidee and Heterotrypidee among the
Trepostomata, and the Ptilodictyonide and Rhinidictyonide among
the Cryptostomata.

The Anticosti group forms the connecting link between the Ordo-
vician and Silurian eras. In this formation the Trepostomata will be
found fairly numerous. A few species have been described by Bill-
.ings, but were so meagerly characterized that we are unable to place
them generically, and hence have omitted them from our tables. The
Cryptostomata appear to predominate, though when the fauna shall
have been thoroughly studied the Trepostomata may be found to be
still slightly in the lead.

From the Medina, which is practically limited to the State of New
York, no bryozoa have been made known. The Clinton contains but
few bryozoa, and these are generally not well preserved. The Trepo-
stomata have now dropped from first to second place, the Cryptostomata
are very much in the lead, the Cyclostomata rare. The Ptilodictyo-
nidee now reach their maximum and are the predominant family both
in number of species and in individuals.

With the Niagara a decided change has come. Large forms are com-
paratively rare; even among the Trepostomata the tendency to diminu-

tiveness is very noticeable. The Cryptostomata greatly predominate;

the Cyclostomata and Trepostomata are about equally represented.

The Ceramoporide are giving place to the Fistuliporidee, probably

their descendants. Among the Trepostomata the Batostomellide, the
most enduring family of the bryozoa in Paleozoic time, predominate.

Among the Cryptostomata the Fenestellidee lead, and from this time

on are the chief family.

The Lower Helderberg is similar in its bryozoan fauna to the Niag-
ara, but the Fenestellidee have been increasing rapidly and now form
nearly one-third of the bryozoa. No Cyclostomata except those belong-
ing to the Fistuliporide and Ceramoporida have been recorded.



NICKLES AND BASSLER.] GEOLOGIC DISTRIBUTION. ° 67

The Upper Helderberg fauna emphasizes the tendency begun in the
Niagara and strengthened in the Lower Helderberg—namely, the
diminution of the Trepostomata and the augmentation of the Crypto-
stomata. The Trepostomata are now of little importance; the Fenes-
tellide far outweigh all other families and constitute considerably over
one-half the fauna. .

The Hamilton fauna excels all others at present in the number of
described species and genera represented. Probably a large amount
of synonymy still exists which time will eliminate. However, future
discoveries will probably disclose a number of new species more than
sufficient to offset the loss by reduction from synonyms. The Trepo-
stomata are the least important element, and are about ready to disap-
_pear. Naturally they present a jumble of features which makes them
difficult to classify along with those of Eopaleozoic age. The Fistuli-
poride have become wonderfully numerous in species and genera.
The Batostomellide are at their maximum; so also are the Fenestellidze.
The Falls of the Ohio has proved, probably, to be the most prolific
single locality for bryozoa in the world. The Cystodictyonida are
also at their maximum. In fact, the Hamilton may be said to mark the
culmination of Paleozoic bryozoa.

In the interval between the Hamilton and the Osage, the next for-
mation in which the bryozoa form a large element of the fauna, several
formations were laid down under conditions commonly unfavorable for
bryozoan life, though future collections may materially alter this con-
clusion. The earliest of the Mississippian series, the Kinderhook, has
thus far shown but few bryozoa. The earlier of the Osage formations,
the Burlington, has also thus far proved poor collecting ground, but
the Keokuk and Warsaw, following, have an abundant bryozoan fauna.
At Warsaw, Ill., the Warsaw formation bears a close relationship to
the Keokuk fauna, but at other points the Warsaw seems more closely
allied to the St. Louis, following it, than to the Keokuk, preceding.
In these formations the Cryptostomata are monopolists, but few Cyclo-
stomata and Trepostomata occurring. So it continues throughout the
Mississippian series. The Fenestellide continue to be the predominant
family. As is the case in other tribes of the animal kingdom, when a
type of structure culminates, the family evolves a great many variations,
some curious, and even grotesque, ere it reaches its extinction. The
St. Louis, an almost solid limestone formation, has not been favorable
for the preservation of bryozoa. The Ste. Genevieve, which differs
from the St. Louis in having less limestone and more shale, has a con-
siderable bryozoan fauna, with the Fenestellidee still much in excess of
the other groups. In the Chester the Fenestella type produces two
curious genera in form of growth, the Lyropora and Archimedes, both
of which must have been beautiful objects when living.
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It might be expected that the Coal Measures, from the mode of their
formation, would not yield many bryozoa. Not many individuals
comparatively have been found, yet 62 species assigned to 15 genera
have been recorded. The Fenestellidee are still the most numerous.
The Permian, perhaps because it has been but little investigated, has
but few species. The close of the Paleozoic sees the extinction of its
bryozoan fauna. The next fauna in America, the bryozoa from the
Cretaceous marl of New Jersey, wears an entirely different facies. The
Trepostomata and Cryptostomata are scarcely, if at all, represented;
the Cyclostomata are numerous, and the Chilostomata even more so.

LIST OF LOCALITIES.

The following list gives the principal localities from which bryozoa
bave been recorded. The asterisk (¥) has been placed hefore the most
important and typical localities.

ORDOVICIAN.
CHaAzy.
Canada.—Mingan.
Vermont.—Granville.
New York.—*Chazy, Galway.
TRENTON.

STONES RIVER (BIRDSEYE) DIVISION,

Lake Huron.—St. Joseph Island.

New York.—*Watertown.

Illinois.—*Dixon and Calhoun County.

Wisconsin.—Mineral Point, Janesville, Beloit.

Minnesota.—*Minneapolis, *St. Paul, *Cannon Falls, Chatfield, Fountain, Lanes-
boro, Preston.

Kentucky.—*High Bridge, Frankfort.

Tennessee.—Knoxville, ¥*Lebanon, *Murfreesboro, Shelbyville, Lavergne, Colum-
bia, Franklin.

BLACK RIVER DIVISION.

New York.—Watertown, Chazy.
Wisconsin.—Beloit.
Minnesota.—*Minneapolis, *St. Paul; Cannon Falls, Fountain, Preston, Lanesboro,
and other localities in Goodhue and Fillmore counties.
. Towa.—Decorah.
Illinois.—Rockton.

TRENTQN DIVISION.

Quebec.—Montreal, Joliette, Quebec.

Ontario.—*Ottawa, *Peterborough, Belleville.

Vermont.—Chimney Point, Bridport. )

New York.—*Trenton Falls, Middleville, Jacksonburg, *Watertown, Lowville,
Turin, Little Falls, Chazy. ‘

hg
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Manitoba.—St. Andrews, East Selkirk; Big, Deer, and Little Black islands, in Lake
Winnipeg. :
 Minnesota.—*St. Paul, *Cannon Falls, Kenyon, Berne, Hader, Mantorville, and
localities in Ramsay, Goodhue, Olmstead, and Fillmore counties.

Michigan.—Escanaba River.

Wisconsin.—Neenah.

Illinois.—Rockton, Calhoun County, Alexander County (Thebes).

Kentucky.—*Covington, *Burgin, *Frankfort, Harrodsburg, Paris, Georgetown,
Lexington, Nicholasville, Danville, Colby, Mercer County, Garrard County.

Tennessee.—*Nashville, Franklin, Mt. Pleasant, and many other localities in the
central basin.

Nevada.—Silver Canyon, Pahranagat Range.

CINCINNATI.

) UTICA DIVISION.
Canada.—Ottawa.

+ New York.—Utica, Rome.
Ohio.—*Cincinnati, Milford, Loveland, Batavia.
Indiane.—Numerous localities in the southeastern corner of the State.
Kentucky.—*Covington, *Newport, Maysville, Augusta, Frankfort, Harrodsburg.
Towa.—Graf, Lantnerville.
Minnesota.—Fillmore County..

LORRAINE DIVISION.

Ontario.—Toronto, Weston, River Credit.
New York.—Turin, Lorraine, Pulagki.
- Ohio.—*Cincinnati, *Hamilton, *Lebanon, Mason, Morrow, Loveland, and other
< localities in Hamilton, Clermont, Warren, and Butler counties.
Indiana.—Numerous localities in the southeastern part of the State.
Kentucky.—*Covington, *Newport, Maysville, McKinneys, and many localities in
Boyle, Lincoln, and other counties in the central part of the State.
Tennessee.—*Nashville, *Columbia, Mt. Pleasant, Swan Creek, and many localities
in middle Tennessee.

RICHMOND DIVISION.

Anticosti Island ( Gulf of St. Lawrence).

Ontario.—Toronto, Oakville, ? Weston.

Ohio.—*Blanchester, Westboro, *Oregonia, *Waynesville, Middletown, *Oxford,
Clarkgville, Hanover, Camden, Jacksonburg, Lynchburg, and other localities in
Highland, Brown, Clinton, Warren, and Butler counties.

Indiana.—*Richmond, ¥Versailles, Osgood, Weishurg, and other localities in the

) goutheastern part of the State.
! Kentucky.—*Lebanon, Raywick, Mount Washington, Richmond, and localities in
Marion, Washington, and Nelson counties.

Lllinois.—*Wilmington, Savannah, Sterling, South Elgin.

Wisconsin.—Delafield, Iron Ridge.

Minmesota.—Spring Valley.

~ Manitoba.—Stony Mountain.

SILURIAN (UPPER).
ANTICOSTI.

Anticosti Tsland (Gulf of St. Lawrence).—The lower part of the Anticosti occupies
the interval between the Richmond and the Clinton, probably contemporaneous
with the Medina. The upper part is the equivalent of the Clinton.
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CLINTON.

Ontario.—Flamborough Head, Dundas, *Hamilton.

New York.—Wayne County.

Tennessee.—Cumberland Gap.

Alabama.—Collingville.

Ohio.—*Dayton, *Eaton, Centreville, *Fair Haven, near New Carlisle, Belfast,
Todds Fork, and other localities in Clinton and Preble counties.
. Indiana.—Hanover. .

NIAGARA.

Ontario.—Hamilton, Thorold, Flamborough Head.

" New York.—¥*Lockport, Rochester, Reynales Basin, Gasport.
Ohio.—Cedarville.
Indiana.—*Waldron, *QOsgood.
Illinois.—Sterling, Savannah, South Elgin, Chicago.
Tennessee.—Localities in Perry, Hardin, Hickman, and Wayne counties.

Lower HELDERBERG.

New York.—* Clarksville, ¥ Schoharie, Catskill.
Tennessee.—Localities in Perry and Hickman counties.

DEVONIAN.‘
‘ ORISKANY (?).

None recorded except from the Gaspé Limestone at Indian Cove, Gaspé Bay, and
Grand Creve, Canada.

UppErR HELDERBERG (CORNIFEROUS).

New York.—Onondaga Valley, Cherry Valley, near Caledonia, Stafford, Schoharie,
Thompsons Lake (Albany County), Waterville, Falkirk, near Buffaio, * Le Roy.

Ontario.—Port Colborne, Port Jarvis, ¥ Walpole, Wainfleet.

Ohio.—Sandusky, Columbus, Sylvania, Marblehead, Whitehouse (Lucas County).

HamrivTon.

New York.—Cazenovia, near Leonardsville, New Berlin, Delphi, Nortons Landing
(Cayuga Lake), Owasco Lake, Lodi Landing (Seneca Lake), Bellona, Hopeton ( Yates
County), * Canandaigua, Monteiths Point (Lake Canandaigua), Fall Brook, near
Lake Canandaigua, West Bloomfield, near Muttonville (Ontario County), * Moscow,
*York, near Geneseo, Darien Center, Pavilion, * West Hamburg, Alden, * Eighteen-
mile Creek, and other localities in Cayuga, Seneca, Ontario, Livingston, and Erie
counties.

Ontario.—* Widder (now Thedford), Arkona, Bartletts Mills, West Williams.

Canada.—Lake Winnepegosis, Hay River, Athabasca River, near Dawson Bay, Red
Deer River.

Michigan.—* Alpena, Thunder Bay Island, Partridge Point (near Alpena),
* Petoskey.

Indiana.—Utica, * Falls of the Ohio.

Illinois.—Rock Island, Andalusia.

Towa.—* Buifalo, Davenport, Muscatine, Independence, IIackberry, Rockford, Iowa
City.

Wisconsin.—Milwaukee.

Missouri.—Calloway County.
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MISSISSIPPIAN.

. KINDERHOOK.
ITowa.—Marshalltown.

BURLINGTON.

JTowa.—Burlington.
Illinois.—Quincy, Montezuma, Sagetown (Henderson County), Calhoun County.

‘WaveRLY (=KINDERAOOK T0 KEOKUK).

Ohio.—Lodi, Richfield, Sciotoville, Newark, Burbank, Moots Run, Cuyahoga

County.
Michigan. ——Hlllsdale

KEORUK.

Illinois.—* Nauvoo, Warsaw, near Whitehall, Jersey County, near Plymouth,
Greene County, Appanoosa (near Quincy).

JTowa.—* Keokuk, * Bentonsport.

Missouri.—Lagrange, St. Francisville, Clark County.

Kentucky.—* Kings Mountain, near Somerset, Button Mole Knob (near Louisgville).

WARsSAW.

Indiana.—Spergen Hill.

Tllinois.—*Warsaw, Columbia and other localities in Monroe County, near New
Providence.

Missouri.—Barrett’s (St. Louis County), Curryville. |

St. Louis.

Illinois.—Alton, Waterloo, Prairie du Rocher.

Missouri.—St. Louis, Ste. Genevieve.

Kentucky.—Eddyville, Elizabethtown, Somerset, Colesburg, and other localities in
Caldwell, Lyon, and Crittenden counties.

Tennessee.—Clarksville,

West Virginia.—Between Fort Springs and Ronceverte.

STE. GENEVIEVE.

JTowa.—Pella.

Missouri.—Ste. Genevieve.

Illinois.—Rosiclare.

Kentucky.—Princeton, Cerulean Springs, and other localities in Trigg and Caldwell

counties.

CHESTER.

Ohio.—Newtonville. .

1llinois.—*Chester, Kaskaskia (now Fort Gage), *Red Bud, Ruma, Baldwin,
Rockwood, Anna.

Kentucky.—*Sloans Valley (or Tateville), Grayson Springs, Litchfield, Stephens-
port, Smithland, and localities in Crxtbenden Caldwell, Livingston, Meade, Pulaski,
and Jackson counties.

Alabama.—Huntsville.
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CARBONIFEROUS.
CoAL MEASURES.

Ohio.—Newark, Flint Ridge, Bald Hill.

Iilinois.—Lasalle, *Seville, Knox County, Peoria, Danville, Springfield and other
localities in Sangamon County, Caseyville, Sparta, near Centralia, and localities in
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