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PREFACE.

Probably no continent is more produective of well-preserved Paleozoic
brachiopods than North America. Throughout the vast territory of the
United States which is drained by the Mississippi River the strata have
suffered little change, and it is this region which has furnished nearly
all the material, from the Middle Ordovician to the top of the Upper
Carboniferous. The numerous species of American Cambrian brachio-
~ pods which are found scattered along the margins of this great interior
platean and throughout New Brunswick have also aided largely in
determining the evolution of the class. To Mr. Walcott, Director of
the United States Geological Survey, much honor is due for making
clear the structure of brachiopods from this system.

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

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

1



12 i PREFACE.

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

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

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

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

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

C. 8.

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



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

By CHARLES SCHUCHERT.

CHAPTER 1I.

GEOLOGIC DEVELOPMENT AND GEOGRAPHIC DISTRIBU-
TION OF AMERICAN FOSSIL BRACHIOPODA.

GEOLOGIC DEVELOPMENT.

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

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

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

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

1 Handbuch der Palmontologie, Vol. I, 1880, pp. 709-710.
13
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species. In marked contrast, also, is this lack of brachiopod conti-
nuity when compared with the Alpme Trias, from which Bittner has
described 380 species; but nowhere else is this system known to have
so large a development. This evidence not ouly indicates a decadence
of the class during late Paleozoic, but epeirogenic movements as well
near the close of the American Carboniferous, for none of the 478
species of this system pass into the Trias.

With the Trias a new facies of brachiopod life is initiated; wany of
the familiar types of Paleozoic shells had, at that time, long since
ceased to live or had ended in the Carboniferous or Permian. The
superfamilies Acrotretacea, Obolacea, and Pentameracea have died
out, while the Lingulacea, Discinacea, Craniacea, Strophomenacea, and
Spiriferacea are sparingly represented, and commonly by small species.
Before the close of the Jurassic system the Spiriferacea also disap-
peared, so that since the Cretaceous era the class is practically repre-
sented by rhynchonellas and terebratulas, with a few scattering species
of Lingula, Crania, and Discinisca.
~ In the American Jurassic there are but 13 species, and all are rare.
How remarkable is this representation when contrasted with the Jura
of Europe, where certain beds of the Lias, Dogger, and Malm terranes
contain millions of specimens of a few species belonging to the families

Terebratulidee and Rhynchonellide.! The Cretaceous has 26 species,
also a meagerrepresentation, and yet ¢ outside of Europe, North America
is the most important for the occurrence of Cretaceous Brachiopoda.”?
The American Eocene has 9 species and the Neocene 5. The disparity
‘between the European and American Cenozoic brachiopod faunas is
partly due to the scarcity of marine deposits rep1esentmg the different
horizons in America.

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

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

1Zittel, op. cit., p. 714.

2Ibid., p. 716.

3For the areas covered by this and the Mississippian and Appalachian seas, see Walcott's presi-
dential address, Geologic time as indicated by the sedimentary rocks of North America: Proc. Am
Asgsoc. Adv. Sei., Vol. XLIT, 1893.
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unfit for marine life, and no brachiopods are known from the Tertiary
deposits of this area. From the eastern North American Tertiary 9
species are known, but only 2 from the Pacific border. In recent times
conditions are apparently more favorable for the introduction and
existence of brachiopods from other areas, as 14 species have been
dredged from the Atlantic and 24 from the Pacific continental plateauns
of North America.

Theliving forms are universally distributed in the seas of the world. Their range
in depth is no less extended. They occur in shallow waters, at low-water mark,
and varying degrees of depth, from 200 to 600 fathoms being the usunal limit of the
majority of species. Several far-ranging abyssal species were dredged in from 1,000
t0 2,000 fathoms. The delicate transparent shell of that interesting little Terebratu-
loid, Liothyrina Wyvillei Davidson, was actually obtained in a living condition by
the Challenger expedition from the enormous depth of 2,900 fathoms, or 3} miles, at
the bottom of the, South Atlantic Ocean.!

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

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

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

1Agnes Crane, Geol. Mag., Dec. IV, Vol. II, 1895, p. 3 (cxtract).
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Table showing the differentiation of the Brachiopoda during Cambrian time.

Number|Number| Number| Atre- | Neotre- | Protre- | Telotre-
of of of mata mata mata mata
species. | genera. | families.| species. | species. | species. | species.

Upper Cambrian ...| 51 14 8 30 4 17 ...
Middle Cambrian...| 39 12 5 19 16 4 ...l
Lower Cambrian . -- 31 12 7 17 5 8 2

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

In the Mississippian Sea deposition was apparently quite continuous
throughout Devonian and Carboniferous times, and not much inter-
rupted by earth movements. The faunas of these systems in this area
show no rapid evolution along any of the brachiopod phyla. The
species of the basal member of the Carboniferous, the Waverly or
Kinderhook, are not unlike those of the Chemung of the Upper

_Devonian, nor is there any great faunal difference between the Kas-
kaskia of the Lower Carboniferous and the productive Coal Measures
above.

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

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

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

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

' GFOGRAPHIC DISTRIBUTION.

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

‘When considered chronologically, it is observed tlnt 20 per cent of
the Cambrian brachiopods have great geographic distribution, and that
this increases to 32 per cent in the Ordovician, Silurian, and Devonian,
and declines to 28 per cent in the Carboniferous. Gureatest specific
dispersion, however, is most noticeable in the Devonian and Carbon-
iferous, w]xcle Airy]m reticularis, Leptena rhomboidalis, Orthothetes
erenistriatus, Productus semireticulatus, P. punctatus, Rhynchonella

- pleurodon, Spirifer disjunctus, and S. striatus have almost world-wide

distribution and great vertical or chronologic range. Many similar

‘species common to America and several European countries could be

mentioned.

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

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

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

[In the column ‘‘Ordinal rank” A., N., P, T. equal the first letters of Atremata, Neotremata, Protre-
mata, and Telotremata, respectively. The geologic occurrence of non-American genera or the earlier
appearance or Iater continuance of American genera in other countries is indicated by a black line.
Small superior numerals indicate the number of species having distribution.]
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TasLe I.—Brachiopod genera alphabetically arranged, etc.—Continued.
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Dicamara Hall and Clarke......... T,
. Dictyonella Hall .ooeuveneeannnnnnn. P.
Dictyothyris Douville.............. T.
Diclasma King..ocoveeaaenailio, T.
Dielasmina Waagen.........c...... T.
Dignomia Hall.....ooooonrnnan.n.. A.
Dimerella Zittel.............ooo... T.
Dinarella Bittner......c...oooaaic. T.
Dinobolus Hall. ....o.ooaeviiaas A.
Diporthis Hall and Clarke......... P.
Dioristella Bittner ......cccaeeeaaadt T
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TaBLE IL.—Braclioped genera alphabetically arranged, ctc,—Continued.

;12 = 04
G § Egé, gg’: 4 g e § § g '
oréenus. ’:}. < ;;; < &)3_' g g 5 g f-‘,% .;: ..5‘ § E -
Sl |#& Olo|®@|R M |HIK|O|H|A

Diblospirella’ Bittner............... U
Discina Lamarck. ...t
Discinisea Dalle....oo ool [T —
Discinolepis Waagen............... .
Discinopsis Matthew .............. R R,
Discolia Fischer and (Ehlert....... |
Discunlina Deslongchamps.......... R
Batonia Hall...ooo..oooooocoooc | Tolcoth 9 foaoaooadea b 02 oo o]
Eichwaldia Billings...........o.. . L Poloooid 1 fooe) 1 eeaaioiaoa oo aafennd] e eee ] o ns I ..
Elkania Ford «oeevvoanneeaeaacaccAdfaca] 2 11 |1 oo doiiaea e eeedde e et I ceen
Enantiosphen Whidborne....._.... . I .-
Enteletes Fischor de Waldheim....| P.| 2 | 1 f.o..dooocfoeaacocacd 10 fooooean]eeaifoaas ' ..
Epicyrta Deslongehamps ... Tl e ee s ' e
Etheridgina @hlert..........oocoo b Poloooo oo foeeiiaaioae oo | cmmanmm et
Eucalathis Fischerand (Ehlert. .. .. R
Eudesella M. Chalmas............ ) Po oo ]oeeeioaaoeadon oo |
Eudesia King -..... T S e e e e T l ...
Tumetria Hall ...l . R | e
Tunella Hall and Clarko........... T.]..... 4 e 43 (... ..'
Euractinella Bittner ............... b4 A RN D PPN RN RPN P P, R R R PR I
Timbriothyris Deslongchamps..... 4 AP DR PRIV PR PR P N I ce-n .
Frenuling Dall....oo............... T. R P
FrieleiaDall ... ... .. T. [P R P
Glassia Davidson .................. T, RO DR
Glassgina Hall and Clarke.......... . PR DR P
Glossina Phillips .................. A. 1Y PR R R I,
Glossothyris Douville.............. Tl cees RN B
Glottidia Dall........... ... ... At e . JR DN A
Grunewaldtip Tschernyschew ..... b AN DN DRI PR PR P S PR R U P B
Gwynia King ...l [\ R N RPN P RO IR A DU RN N R
Gypidula Hall .............o... ... P...... S PP A 6 | 82|...... RV RN A P, H
Harttina Hall and Clarke.......... 1 S RO DU DO O S RO (RN PN S RN
Hebertella Hall and Clarke ........ Pl 12 ... 108 | 2 fo....... JRPRON PR R B
Helmersenia Pander ............... N.
Hemipronites Pander.............. P.
Hemiptychina Waagen...._........ T.
Hemithyris ¢'Orbigny ............. T.
Heterorthis Hall and Clarke....... P.
Hindella Davidson................. T.
Hipparionyx Vanuxem............. P.
Homaeospira Hall and Clarke ...... 1.
Hustedia Hall and Clarke.......... T.
Hyattella Mall and Clarke ......... T.
Hynniphoria Suess ................ T.
Hypothyris King ......c.coooiiiia. T.
Iphidea Billings.................... N.
Xsmenia King . cceeeaniianna... T.
Juvavella Bittner.._....._.......... L.
Juvavellina Bittner T.
Karpinskya Tschernyschew ....... T.
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Genus.

Kayserella Hall and Clarke........
Kayseria Davidson ................
Kingina Davidson .................
Koninckella M. Chalmas...........
Konincking SUess. .neeenoaeeennnan.
Koninckodonta Bittner
Kraussina Davidson ......eeeen....
KutorginaBillings ......
Lacazella M. Chalmas..............
Lacqueus Dall ..........o.oioall.
Lakmina (hlert
Leiorhynchus Hall .................
Leptena Dalman.........o..oaaae.
Leptwenisca Beecher
Leptella Hall and Clarke...........
Leptembolon Mickwitz..eeen.a....
Leptobolug Hall. ...l
Lindstreemella Hall and Clarke. ...
Lingula Brugiere ..................
Lingulasma Ulrich....
Lingulella Salter............. U
LingulepisHall ...
Lingulodiscina Whitfield..
Lingulobolus Matthew.............
Lingulops Hall................. ...
Linnarsonia Walcott...............
Liothyrina Gihlert.............C .
Lissopleura Whitfield..............
Lycophoria Lahusen
Lyra Camberland .....o.ovvuea...
Lyttonia Waagen....
MacandrewinKing. .....oooooeel.
Magas Sowerby . .eeeevnniiiiiai...
Magellania Bayle ..................
Mannia Doewalque. .cooooemenn...
MartiniaMcCoy..ovvvnninnaina ...
Martiniopsis Wangen ..............
Meckella White and St. Jobn.......
Megalanteris Suess ......

Megathyris ¢'Orbigny

Megorlina Deslongchamps .........
Mentzelia Quenstedt.....o..... ...
Merista Sness .oooeeeeee e
Meristella Fall

Metaplasia Hall and Clarke......
Mickwitzia Schmidé. ...............
Microthyris Deslongchamps .......

Mimnlus Barrande -............ cen
Monobolina Salter- ......c.ooeee..oo.

B X | Ordinal rank.

th American

species.
! North American
species
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TABLE I.—Brachiopod genera alphabelically arranged, etc.—Continued.

o g° &
2 g g 8 @
‘ 2 |lga|&8a . . 5 E &'
HELELIE AR RE R R G
EIZ |8 |E|EIZ(515°1E(E(B(5|8
4 ol |& OO @ |Aa |~ Hm O |H (/&
Monomorella Billings .............. A ... 9 |.o..las 94 .. |.... FRO SR PR DR
Mublfeldtia Bayle. eeeeevaneaoan... T. PR P
Neobolus Waagen.-....coeveeeeenne. A. I P
Newberria Hall. .ccooeviiooaiaai.o. T. Y
Neetlingia Hall and Clarke ......... P. PR P
Norella Bittner ..
Notothyris Waagen P
Nucleatula Bittner................. . PN O N R
Nucleospira Hall..ooeeoveaaloae. .
Obolella Billings ........cooooiaol. . S P N N
Obolus Eichwald....cceeeaeeannenn. . ‘2
Oldhamina Waagen R P

‘Orbicella d'Orbigny

Orbiculoided 'Orbighy «..e....... N.| 2 1| 5 160 186 | S
Oriskania Hall and Clarko. ... ... To..... R OO R 1 e R T T
Orthidium Hall and Clarke ........ P...... 1 |..... D A PO P P, PRPIPON (R PO PR
Orthis Dalman...c.eoeeeeeeeooeno.. Pl 6| 48| 6 [286 a1 2 V1 [l
Orthoidea Friren.......ccccueven... T. . JRPRN SRS RN TR F
Orthorbynchula Hall and Clarke.. .| T. JRR RPN RN DR S
Orthostrophia Hall............ eeeal| P N R (RPN
Orthothetes Fischer de Waldheim..| I. RPN PO R D P,
_ Orthotichia Halland Clarke. ....... D S0 S N R P Eu F A M
Orthotrophia Hall and Clarke...... ) S0 PN I S PR P S R P,
Parastrophia Hall and Clarke...... P.f..... 10 |..... 521 5 f.oiifeeeenn PR N N P PN
Parazyga Hall and Clarke.......... T. g .. .
Paterula Barrande ................. A. P T
Pentactinella Bittner .............. ' T. N
Pentagonia Cozzens ................ T. PR
Pentamerella Hall.................. P. ceed|-
Pentamerus Sowerby ....... IO P. .
Peregrinella (Bhlert.........ceeene. T. R N [ I
PexidellaBittner................... T. RPN P N I
Pholidops Hall. ... N. PR PR DR
Pholidostrophia Hall and Clarke...| P.l.....|” 1 k... foceoifiaa.. b LI PR RPN RN IO U R
Platidia Costa......coennnn.. e —
Platystrophia Xing ) . l
Plectambonites Pander. ............ .
Plectorthis Hall and Clarke......... . -
Plesiothyris Douville .............. . .
Plicigera Bittner................... .
Polyteechia Hall and Clarke ....... .
Pomatospirella Bittner............. R
Porambonites Pander .............. .-
Proboscidella Ehlert............... .- .
Productella Hall .......... e veeee
Productus Sowerby ................ cfeen
Propygope Bittner................. JRR P
Protorhyncha Hall and Clarke
Pseudocrania McCoy... ...
Plerophloios Giimbel....... reeeeees

et e

JURF S

———
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Genus.

Ptychospira Hall and Clarke...-...

Pugnax Hall and Clarke ........... .

PygopoLink...ooooiiiiiiiiiiies
Rafinesquina Hall and Clarke
Rensselweria Hall.oooovaveiiaiai ot
Reticularia MeCoy «-«nveemenenenans
Retzia King..coovenieieninnaaannnn.
Rhewetina Waagen. . ...oooevennann..
Rhinobolus Hall .......oooaaiiaaot.
‘Rhipidomelia (Ehlerb...............
Rhynchonclla Fischer de Wald:

Rhyunchonellina Gommellaro .......
Rhynchopora UZhlert
Rhynchora Dalman ...........ceeen
Rhynchorina (Ehlert.. .
Rhynchospira Hall................
Rhynchotrema Hall...... POV
Rhynchotreta Hall...
Richthofenia Kayser...............
Ramerella Hall and Clarke...
Romingerina Hall and Clarke
Scaphiocelia Whitfield ............
Scenidium Ball ...t
Schizambon Walcotti...............
Schizobolus Ulrich.. ...
Schizocrania Hall and Whitfield ...
Schizopholis Waagen ...
Schizophoria King .. ....oceeenanil.
Schizotreta Kutorga ...............
Selenella Iall and Clarke
Seminula McCoy - oovvnimaniiiaians,
Siphonotreta de Verneuil...........
Sphewrobolus Matthew .............
Spirifer Sowerby.......
Spiriferina ’'Orbigny
Spirigerella Waagen .
Spondylobolus McCoy

% 1 2 # | Ordinal rank.

Streptis Davidson......ceeeeveueen.

Streptorbynchus King .............

Stricklandinia Billings............. R
Stringocephalus Defrance.......... T.
Strophalosia King...ecoiveeenana... P.
Stropheodonta Hall . P.
Strophomena Blainville . . | P.
Strophonella Hall........ 4P,
Suessia Deslongchamps............ T.
Syntrophia Hall and Clarke....... P.
Syringothyris Winchell............ T.
Terebratalia Beechor..ooooeveeno...’ T.
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[ P P DS
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..... -0 RPN PR H T (AR PR PR PR R I
3 -7 S R 82247 135 (... RN ..
b T N PR
..... F 20 PR [ Y A S R P ERoiid CR e I . .-
..... ) I PPN S R T B P e e R PR PR




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

TaBLE L.—Brachiopod yenera alphabetically.arranged, etc—Continued.

FRE
PO = =1 e
IR ITE| e
Gonus, CAELIE IR NIRRT R
Slz%a5 | B E|E |2 158|% %8123
- s e 1) H gc | 8|8 1€ | e
EIE |5 |E|E|2 58|55 E|El2|5]8
[SIY] “ OO |l R IN Hlin|O|H|M
‘Terebratelln 1'Orbigny............. 4 U U H S TR S SR FUU IR S M+
Tercbratula Llhwyd T 20| 22 |l PR IR 31 10 31 2] 21 2/...
Terebratulina A'Orbigny........... T.f..... (0 RN PR IR PR I R RO 2
Terebratuloidea Waagen T s
Tetractinella Bittner... .
Thecidella M. Chalmas............. —
Thecidia Defrance................. .
Thecidiopsis M. Chalmas.......... Polooodeeen e eean e, R
Thecocyriella Bittner.............. T. RPN R PR R
T'hecospira Ziigmeyer. . ST R S R
Thysanotos Mickwitz.............. Al [ ) PR PP
Tomasing Hall and Clarke......... A. R PR PR
Torynifer Hall and Clarke......... T. [N PN PO N
Trematis Sharpe........ooociivnnn. N. PR P SR PN
Trematobolus Matthew............ N. PR R R P
Trematospira Hall.._... .. ... .. T. RPN N I .
Trigcri:i (Bayle) Hall and Clarke..| L.
Trigonosemus Koenig.............. T.
Trimerella Billings................ A.
Triplecia Hall. .. _.................. P...... T eeeen 5 2 |oeeieeaaas JRPPOY RO RN PR P
Tropidoleptus Hall................. T.|..... b/ U IS 2t JRURY PR U PP P
Uncinella Waagen ................. 4 A S RO PR PN PP P, PR PO PN PO S
Uncinulus Bayle............o.... T.l..... 8 |eeeefian.. LN A (PR RO P PR PR I
Uncites Defrance.......... 4 AR N P PR PR -.—1 ...... SRR R M .-
Verneuilia Hall and Clarke. . S ¢ U R PP PO PR RS P PR O P
VitwlinaHall.._............ T ) S PR DR R )L T, RS PRI U (RPN IR
Volbortliia von Méller I\ PO (RSN PN I DR SO RN PO R N
Whitfieldella Hall and Clarke; Tl B E: S mep 2 .. R R R P R
Wilsonia Kayser P I N P K S PP 421 1
Zeilleria Baylo...oeeeneeeeeeeen Mol JSREN RN PN PO JO
Zellapia Moore......ceveeenaoeenn Toloo oo doea o PR NS P Y N
Zugmeyeria Waagen AP O ) F A FN (R 0 R RN P P
Zygospira Hall. ..... . T |..... 14 |..... 106 | 3 1 feeen-. R e R R R
Total.eeeemeoniiaaaeaanas. ....|154 |1,894 103 |311 |320 655 | 482 | 10 I 51221 9| 32
Q
B ki)
- [ 2
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TABLE II.—North American Paleozoic representation of the orders, superfamilies, and
Jamilies, geologically arranged.

] ~a . ey . =
Order, superfamily, and family. 2'% 2 2 g 3 ; g §,§’ g & E:g ‘3‘
B8 | 5% | 2° | 2& | £ | 6% |&EH=m
. )_: 12 5 a : w % g ; 538
“ A &) (=} 7 [a] A
Order Atremata..... 196 19 57 60 31 30 21
“Superf. Obolacea - . 43 22 6 b S PO SRS
Fam. Paterinidw 8 X2 FUUUUS P FOR P,
Obolid:e... 17 164 E: J [ PR P
Trimerellid® ..oeeenneean.l.. 20 [ S 3! 178 feifoee..
Superf. Lingulacea. ...o......oooo il 153 10 35 54 14 30 21
Fam. Lingulellidie ...........oooo.. 35 4 286 YR PO D LI TR
Lingulidw............ RN 113 4 7 4104 131 296 18
Lingulasmatide - 5 2 feeeeaans 4! TN I s
Order Neotremata....coconeevaniiiiaiiot 153 21 20 44 21 42 26
Superf. Discinacen .............. eeeens 99 18 |+ 19 30 8 20 22
Fam. Trematida ... .o .. 24 [ S P, 173 2 2t 3t
Discinid® ...iovvaiii ... 50 5 1 63 6 186 196
Acrotretid®...........eo... 16 5 158 L N P,
Siphonotretide .............. 7 3 1 (L PO P, P '
Supert. Craniacea .......ooooieiinial.. 54 3 1 14 13 22 4
Fam. Craniido..ceeeeveeninaaao, 54 3 1 144 138 224 41
Order Protremata ... 735 62 22 173 161 210 179
Superf. Thecacen. . : 608 45 16 152 96 185 169
Tam. Kutorginidm................. 1 1 D A U RN PO M
Eichwaldiide 6 2 P 1 51 |eeeiidiiiiii,
Billingsellid® 12 1 92 2 N
Strophomenid® .............. 211 19 |....... 6510 4810 778 268
Productid® .ooeveueienn.... 186 ¢ (RN IR 5l G0 24 125496
Orthida 192 13 6 8432 377 4816 18¢
Superf. Trullacea. 127 17 6 21 65 25 10
‘Fam. Clitambonitida 9 B feeeeenn (i 1 21 L.
Syntrophiid® ................ 7 1
Porambonitide 24 3
Pentameridio. cooooiviaiio. 87 10
Order Lelotremata . .....cooeeeiveieaaiaoL. 762 76 2 20 ] 109 369 269
Superf. Rostracea cooeeeneeieeninian. 197 14 2 18 37 04 49
TFam, Protorhynchid® ............. 3 1 2 D S PR R R
Rhynchonellid®. ............. 194 13 ...l 1710 3712 94 28 49°
Superf. Terebratulacea...........oo.... 79 D) PO T 1 50 30
Tam. Centronellidm 30 8 269 42
Terebratulids W47 10 an 267
‘Lropidoleptiidic......... ... 2 1 . /2 N PO,
Superf. Spiriferacea.............c...... 486 43 ...l 2 71 225 190
Fam. Atrypid® .. -.oooieveaanin... 45 - R F 147 18 146
Spiriferid®....ceoeeviennnn... 278 b % 11 {0 2418 ( 13848 1153
Athyridwo 163 24 |l 1 | 3831 6923 6114
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TABLES OF NORTH AND SOUTH AMERICAN SPECIES
GEOLOGICALLY ARRANGED.

TasLe I1I, CAMBRIAN.—TABLE IV, ORDOVICIAN.—TABLE V, SILURIAN.—TABLE VT,
DevoNIAN.—TABLE VII, CARBONIFEROUS AND PERMIAN.—TABLE VIII, MEso-
701¢.—TABLE IX, CENOZOIC AND RECENT.—TABLE X, SOUTH AMERICAN FoSSIL

BRACHIOPODA.

TABLE IIL.—Cambrian Brachiopoda.

[Species preceded by an asterisk (*) are found in the Ordovician also.]

Species.

Lower
Cam-
brian.

Middle
Cam-
brian.

Upper
Cam-
brian.

Acrothele (?) dichotoma Walcotb............ooooiiiiiiiiiiiiii,
Acrothele matthewi (Hartt).............
Acrothele matthewi costata Matthew

Acrothele matthewi lata Matthew........ ..o oot

Acrothele matthewi prima Matthew ........ ...l
Acrothele subsidua (White)..... el e eeemtaeeaaaaa
Acrotreta baileyi Matthew.......cooneiim i
Acrotreta gemma Billings. ....ooomieneiiiiiiii i e
Acrotreta gemma depressa Walcott...... ...l
Acrotreta gemmula Matthew . . ...c.ooovomimeiia e eaeiaaaaaanae.
Acrotreta microscopica (Shumard)....... ... i iiiiiiiiiiniiieiaa,
Rillingsella alberta (Walcott) . .ooceeeeeenonnoiiiiiaii e,
Billingsella billingsi (Hartt) .................... e
. Billingsella coloradoensis (Shumard). ... c.ocevemeeeeiioaieaieaaeann.
Billingsella festinata (Billings) . ....ccueeeeinooiiiiniiiieiaaiiaanaaa,
Billingsella latourensis (Matthew). .................... ...l ...
Billingsella orientalis (Whitfield) . .........oo o .l iiiiiiiiiiiiaas
Billingsella quacoensis (Matthew) .....cooeeeei il eaeeans
Billingsella transversa (Walcott) .............. . ...
Billingsella Whitfieldi (Walcott) ..cuvunvoemeeneemiiinaanens [,

Botsfordia pulehra Matthew ... ... ...l

Discina (?) inutilis Hall..oe.oeeeinmneii e
Discinopsis gulielmi Matthew...........
Elkania desiderata (Billings)............
Iphidea bella Billings ...cooeveevaiannn.nn.
Ipbidea labradorica (Billings)...............
Iphidea labradorica swantonensis (Walcott).
Iphidea ornatella Hall and Clarke...............
Iphidea pannula (White)..................
¢ Iphidea prospectensis (Walcott) ......c.veeeeniiiaiiiiiia oL,
Iphidea sculptilis (Meek) .....oommmnn i e
Iphidea stissingensis (Dwight) .....ceeiiiiemianiiiaiiiiaian .,
Kutorgina cingulata Billings ... .. .coeeoieoiiiii i
Kutorgina (%) pterine0ides Matthew. .uveeeeeenenueeraenrnaeaennaenns
Lingula () calumet N. H. WARCHEM «eenvncee e et
Lingula (?) elliptica EMmODS «uueueeeranreeeerenmeneaannnaneannns ...
Lingula (7) manticula White...............co il
Lingula (?) mosia Hall...o.....o. il

Lingula (?) murrayi Billings ................ e eeeeeaeetieaciaaeaaaas .
*Lingula quebecensis Billings . .......cooeeeiiianil. e .

Lingula (?) strinta Emmons...... et eeeeeeeeeisemeeereeaneeenaanann
Lingulella ampla OWen - oo ..o ren it iaaecinaeaanas

Lingulella aurora Hall. ...t it aaas

e e
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Species. =

Lower
Cam-
brian.

Middle
Cam-
Drian.

Tpper
am.
brian.

Lingulella (?) billingsana (Whiteaves) -............... . iiiiaaian.
Lingulella () ceelata (Hall)eeoeuensireeneneieeaneneeenaneeeananannns
Lingulella dawsoni Matthew.......... .l iiiiiiiiiiiiieiien
Lingulella ella (Hall and Whitfield) ...o..ooveiiiiniiimmiiiaaeiaane,
Lingulella granvillensis Walcott ....... ... .ooiiiiieriinannnaniiaaa.
Lingulella (?) inflata Matthew....... et teeeaeseeiaaeemeenteaanetaas
Lingnlella (?) inflata ovalis Matthew ...........occoiiiiannieacniaaa.
*Lingulella irene (Billings)
Lingulella levis Matthew
Lingulella lamborni Meek ....oooouvoeen.. ...
Lingulella linguloides Matthew
Lingulella macconelli Walcott ..............
Lingulella martinensis Matthew..............
*Lingulella minuta Hall and Whitfield .
Lingulella radula Matthew . ... .. .. . ... ........... et
Lingulella starri Matthew ..o i i
Lingulella starri minor M