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DEDICATION. 

To His Excellency 
DAVID B. HILL, 

Governor of the State of J:.lew York~ 
SIR: 

I have the honor to present to your Excellency a new volume of the Natural 

History of the State, being a continuation of the work on the PALJEON1'0LOGY 

OF THE STATE OF NEw YoRK. 

This volume is chiefly devoted to the description and illustration of the 

Trilobites and other fossil Crustacea of the Oriskany, Upper Helder­

berg, Hamilton, Portage, Chemung and Catskill groups of the New York 

Geological Series, and comprises about three hundred pages of text and forty­

nine quarto plates of illustration with explanatory text. 

Besides the principal subject of the volume there is included some matter 

supplementary to Volume V, part ii, embracing forty pages of descriptive text, 

with eighteen plates and explanations. These subjects together comprise the 

full amount of text and of plates which could be devoted to this volume under 

the law of 1883, while making a proportionate allowance for the Volun1e V, 

part ii, Lamellibranchiata, in two volumes, and Volume VI, already published, 

and for Volume VIII, upon the Brachiopoda, which is yet to be published. 

The present volume is the seventh of the entire series, and the fourth in 

order which has been published under the provisions of Chapter 355 of the 

Laws of 1883, by which it was directed "that the entire work should not 

extend beyond five bound volumes in addition to those already issued." 

The entire number of species of Crustacea described and illustrated in this 

volume is one hundred and forty-four, which are included under twenty-eight 

2se~38 
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Genera. Of this number ninety-seven are Trilobites, which have perhaps a 

greater general interest than any other class of fossils. 

The material furnishing these descriptions and illustrations is chiefly the 

result of field collections made within the State of New York; some of the 

specimens dating back as far as the year 1832; including also specimens from 

the collections of private individuals, and from the cabinets of institutions of 

learning, which have been placed at the disposal of the author for the purpose 

of enriching this volume. 

While the work is far from reaching that degree of completeness which the 

author could desire, it must be regarded as the best which could be accom­

plished under existing circumstances; presenting, as it does, a systematic 

arrangement of the material at our disposal, it will furnish to students and 

teachers the means of study, and classification of their own collections, and in 

this view the author will hope that it Inay not prove unworthy of a place 

among the series of volumes intended to illustrate the NATURAL HrsTORY OF THE 

STATE OF NEW yORK. 

ALBANY, March, 1888. 

I have the honor to be, 

vVith great respect, 

Your obedient Servant, 

JAMES HALL, 
State Geologist and P alr£ontologist. 
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PREFACE. 

THIS volume contains the descriptions and illustrations of the Trilobites 

and other Crustacea of the Oriskany, Upper Helderberg, Hamilton, Port­

age, Chemung and Catskill groups of the New York Geological Series, which 

essentially constitute the equivalent of the Devonian System of Europe. 

Some descriptive matter and illustrations, supple1nentary to Volume V, part ii, 

are also included. 

The volume, as it will now go to the public, is very different in its scope and 

character from the original conception and plan of the author. 

While still free to devise a sche1ne for the completion of the P ALlEONTOLOUY 

OF NEw YoRK, in what appeared to him the most satisfactory manner, he had 

contemplated a review and revision of all his previous work upon the PALJEOZOIC 

CRUSTACEA, the early part of which had been done with very incomplete and 

often unsatisfactory material and equally imperfect knowledge of the subject. 

With this end in view, an effort was made, in 1873, through private subscription 

of the citizens of Albany, to purchase from Mr. C. D. Walcott a collection of Tren­

ton limestone fossils, rnainly for the sake of the Trilobites which it contained. 

This plan failing, the collection went to the Museum of Comparative Zoology, 

in Cambridge. At a later period, a second similar collection was offered to the 

State Museum by Mr. Walcott, but its purchase was not effected. This collec­

tion like the preceding one was purchased by the Museu1n in Cambridge, which 

now possesses a series of New York Trenton limestone fossils far superior to 

any other in the country. 

In the Ineantime the author had, at his own personal expense, sent an assist­

ant into the field to make collections, especially of TRILOBITES, from the rocks 
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Vlll PREFACE. 

below the Trenton limestone, intending to extend the work of collecting to all 

the known localities of primordial fossils within, and adjacent to the State. The 

result of the first season's work proved so unsatisfactory and disappointing that 

this plan was abandoned with regret, and nothing farther was attempted in 

that direction. 

From the time of the completion of Volume V, part ii, at the close of 1879, 
the failure to make appropriations for the publication of this work, left in the 

hands of the State Geologist a large amount of matter prepared, or partially 

ready for publication. Of this 1naterial were eighty plates of LAMELLIBRANCHIATA, 

which, with twelve additional plates, now constitute the illustrations of Volume 

V, part i, published in two volumes. A considerable number of the plates pub­

lished in Volume VI had, at that time, already been lithographed; besides eight 

plates of CRUSTACEA for Volume VII. Of the BRACHIOPODA, which in the present 

arrangement are· to constitute Volu1ne VIII, twenty-seven plates had been 

lithographed when, in 1881, all progress in the PAL..:£ONTOLOGY OF NEW YORK 
was suspended. 

Upon resuming the work, under the limitations of the law of 1883, it 

becmne necessary for the author to content himself with a volume restricted to 

the description and illustration of the Devonian Crustacea, and in order to 

make this one of a size approximating the other volumes, it became necessary 

to include the supplementary material of Volume V, part ii, originally intended 

for a separate publication, and which here follows the principal matter giving 
title to the volume. 

Under existing circumstances, it is not at all probable that the author will 

ever have the opportunity of reviewing and revising his earlier work upon the 

Trilobitic faunas of the older rocks, but he may hope that in the near future 

the scientific institutions of New York may feel it incumbent upon the1n to 

present to the public a work upon these fossils worthy of the subject and of 

the State whose position is so well established as the pioneer and munificent 

patron in the science of PAL..:£ONTOLOGY. There is no longer any difficulty in 

finding willing and able hands to perform such a work, and the material, though 

scattered in the collections of different institutions, could readily be brought 
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PREFACE. 
. 
IX 

together for such an i1nportan t purpose as a monograph of the P ALJEOZOIC 

CRUSTACEA. 

In taking leave of a work which has in the past occupied his mind and 

prompted hi~ earne:-~t endeavors, he can only regret that the circumstances 

attending its final production have been less felicitous than he could have 

wished. 

In the preparation of the matter for the press, and in the critical study of 

the n1aterial? the author acknowledges with great satisfaction the able and 

untiring efforts of his assi~tant, Mr. John M. Clarke. 

The author acknowledges the liberality with which specimens have been 

placed at his disposal for study and comparison, and begs leave to express his 

obligations to the following-named gentlemen and institutions: 

Dr. J. S. Newberry, __ 
Mr. Louis Bevier, __ 
Mr. Cornelius Van Gaasbeck, __ 
Prof. S. G. Williams, 
Prof. H. S. Williams, __ 
Prof. J. F. Whiteaves, Geological Survey of Canada, 
Mr. R. D. Lacoe, 
Prof. W. H. Barris, 
Mr. D. S. Chatfield, 
Mr. A. 0. Osborne, 
Mr. D. D. Luther, 
Dr. C. Rominger, __ 
Sir William Dawson, __ 
Prof. B. K. Emerson, 
Mr. Charles E. Beecher, 
National Museum, __ 
American Museum of Nat ural History, 
Prof. J. P. Lesley, _ 
Prof. R. P. Whitfield, __ 
Dr. J. Pohlman, __ 
Prof. George H. Cook, _ 
Prof. S. Calvin, 

New York, N. Y. 
Marbletown, N. Y. 
Kingston, N. Y. 
Ithaca, N, Y. 
Ithaca, N. Y. 
Ottawa, Canada. 
Pittston, Penna. 
Davenport, Iowa. 
Syracuse, N. Y. 
Waterville, N. Y. 
Naples, N. Y. 
Ann Arbor, Mich. 
Montreal, Canada. 
Amherst, Mass. 
New Haven, Conn. 
Washington, D. C. 
New York, N.Y. 
Philadelphia, Penna. 
New York, N.Y. 
Buffalo, N. Y. 
New Brunswick, N. J. 
Iowa City, Iowa. 
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All the later drawings have been made by Mr. E. Emmons. Many of the· 

plates which bear the name of Mr. George B. Simpson, were drawn between 

1870 and 1881, and have remained in the hands of the author awaiting 

publication. 

The accuracy and completeness of the original drawings will be acknowledged 

both by the author and by the student in this department of PALJEONTOLOGY. 

Much the larger proportion of the lithography has been done by Mr. Philip 

Ast, the completion of some of the plates bearing his name dating back to 1872. 
In the continuation of the work, since 1886, Mr. Paul Riemann has done a 

smaller number of the plates. In consequence of the pressure for the comple­
tion of the work within a specified ti1ne, the standard of quality originally 

established has not been maintained in this and the preceding volume, but the 

deterioration has principally come through the printing of the plates. 

The typographical and mechanical execution of the work speaks for itself. 

THE AUTHOR. 
March, 1888. 
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INT RODU01-,ION. 

THE CRUSTACEA discussed in this volume are, primarily, the species from the 

Devonian formations or" the State of New York, and, incidentally, such species 

from other horizons as it has seemed important to introduce into the work either 

for purposes of comparison or for the furtherance of our knowledge in other 

respects. Since comparatively few species of the North American Devonian 

Crustacea have been found to occur exclusively outside the limits of the State 

of New York, these extra-limital species, for the sake of completeness, have 

been brought within the scope of the work. The volume may, therefore, for 

the present be regarded as a monograph of these Devonian Crustacea (not 

including the Ostracoda). 

In the ensuing discussions of the species the order followed is taxonomic, 

although no single system of classification has been rigidly adhered to. The 

chronological arrangement of the species is therefore subordinated to the 
zoological order of the genera and families. 

I. HISTORICAL. 

The first published notice of the North A1nerican Devonian Trilobites was 

given by Alexandre Brongniart (" Crustaces Fossiles," 1822), who referred to 

his species Calymene macrophtalma, two American specimens, one of which is 

probably referable to the species Phacops bufo or P. rana, Green, and the other, 

a plaster cast of a specimen which subsequently served as the type of Calymene 

[Dalmanites] anchiops, Green. In 1824, Dr. James E. Dekay (Annals of the 

Lyceum of Natural History, New York), recognized the Calymene macrophthalma 

(= Phacops rana), "on the Helderberg Mountain near Albany, and at Coshung 

Creek, near the Seneca Lake." In 1832, Professor Amos Eaton (Geological 

Text-book), described the species Nuttainia spar sa ( = Homalonotus Dekayi, 

Green); and Asaphus (= Dalmanites) selenurus. This work was followed, in the 

same year, by" A Monograph of the Trilobites of North America, with Colored 
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Xll INTRODUCTION. 

Models of the Species," by Jacob Green, NI. D., accompanied by a Supplement 

in 1835. This Monograph included several of the best known and most char­

acteristic of the Devonian species, namely: 
Caly·mene platys. Asaplws (= Dalmanites) pleuroptux. 
Diplenm (Homalonotus) Dekayi. A. (=D.) •Jnyrmecophorus. 
Ccdymene (=Phacops) bufo. Calymcne (=D.) anchiops. 
C. b1~{o, ya1·. 1·ana = Phacops rana. Calymene 1 Odontoctphala = D. selenurus. 

In the Annual Reports of the Palreontological Department of the New York 

State Geological Survey, for 1839, 1840 and 1841, Mr. T. A. Conrad described 

the species Odontocephalus selenurus (Eaton), Asaphus (= Dalmanites) aspectans, 

Calymene marginalis (= Proetus Rowi, Green, 1838), Asaphus? denticulatus (= Dal­

manites aspectans), and Asaphus? acantholeurus (= Dalmanites myrmecophorus, Green). 

From this date onward to the year 1861, brief notices of American Devonian 

Trilobites were published by various writers, viz.: 

Burmeister, Emmons, Owen, V anuxem. 
Castelnau, Hall, Shumard, 

In 1861, Professor James Hall published(Descriptions of New Species of Fossils 

from the Upper Helderberg, Hamilton and Chemung groups; in advance sheets 

of the Fifteenth Annual Report of the New York State Cabinet of Natural 

History) a brief revision of the previously described Devonian Trilobites from 

the State of New York, with the addition of several new species. The follow­
ing species were discussed : 

Calymene platys, GREEN. 

Hmnalonotus Dekayi, GREEN. 

Phacops cristata, HALL. 

Phacops bombijl'ons, HALL(= Ph. cristata, partim). 

Phacops 1·ana, GREEN. 

Phacops bufo, GREEN. 

Phacops Cacapon a, HALL. 

Phacops nupera, HALL (1843). 
Dabnania Htlena, HALL(= Dalmanites) aspectuns, 

CoNRAD. 

Dalmania (= Daluwnites) 1nyrmecophorus, GREEN. 

Dalmania (= DalJJWnites) emaryinata, HALT,. 

D((/uwnirt (= Dalmanites) Pleione, HALL. 

Dalmania (= Dal1nanites) Buothii., GREEN. 

Drdmania (= Dalmanites) sclenU1'1ls, EATt>~. 
Dalmania (= Dal1nanites) bifida, HALL. 

Dal·mania (= Dalmanitfs) ./Egeria, HALL. 

Dalmania (= Dahnanites) coronata, HALL. 

Dalmania (= Dalmanites) anchiops, GREEN. 

Dalmania(=Dalmanites)anchiops, \T.armata,HALL 
Dalmania (= Dalmanites) Calypso, HALL. 

Dalmania (= Dalmanites) E-rina, HALL. 

Dalmania (= Dalmanites) macrops, HALL. 

Lichas grandis, HALL. 

Lichas at•matus, HALL (= L. Eriopis, HALL). 

Proi:Jtus Conradi, HALL. 

P1·oetus angustifrons, HALL. 

Proetus Hesione, HALL. 

Produs cmssimargi11atns, HALL. 

Proiilus c:larus, HALL. 

Prudus canalicnlat 11s, H.nL. 

PI'Odns Vancnlli, HALL. 

Proetns Haidcma11i, HALL. 

Proa ns ma(')'o{'('phal ns, HALL. 

Produs marginalis, CoNRAD. 

PI'O'Uns Rowii., GlmEY. 

Proetw; longicaudus, HALL. 

Pl'oetus oc:ciclens, HALL. 
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INTRODUCTION. Xlll 

These species were, at this date, mostly published without illustration, but 

figures of these and a few additional Devonian species were given in the 

Illustrations of Devonian Fossils, in 1876. 

The following authors have publi~hed descriptions or notices of the American 

Devonian Trilobites, and full reference to their works will be found under the 

generic and specific synonymies: 

Barris, 
Billings, 
Brongniart, 
Burmeister, 
Castelnau, 
Clarke, 

Conrad, 
Eaton, 
Emmons, 
Green, 
Hall, 
Kayser, 

Meek, Walcott, 
Nicholson, Whitfield, 
Owen, Williams, H. S., 
Shumard, Williams, S. G., 
Vanuxern, Worthen. 

*Vogdes, 

The other orders of the Crustacea have only more recently attracted the 

attention of Arnerican writers. The XIPHOSURA have been discussed by Wil­

liams and Packard; the EuRYPTERIDA, by Hall and Claypole; the PHYLLOCARIDA, 

by Hall, Whitfield, Clarke, Packard, Beecher, Woodward and Jones; the 

DECAPODA, by Whitfield; the PHYLLOPODA, by Clarke, Packard and Jones; and 

the CIRRIPEDIA, by Whitfield and Clarke. 

II. CLASSIFICATION. 

In the discussions of the species, it has not seemed advisable to accord a 

strict adherence to any given system of classification. The Trilobites, which 

include the larger and, for the geological student, the most important part of 

the work, stand first in order of treatment; the other orders of the sub-class 

to which they belong, being considered in the latter portion of the work. In 

the introductory discussion of the genera the same order is followed. 

The classification which has been adopted, with modifications, for the purpose 

of the work, is the following: 

*It is understood that a" Bibliog1·aphy of the Palreozoic Crustacea," hy Lieut. Vogdes, is ready for press 
at the present writing. 
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CLASS
7 

CRUSTACEA_ 

Sub-Class A. Entomostraca. 
ORDER L-CIRRIPEDIA. 

FAMILY a. LEPADIDJE. 

Genus 1. Strobilepis. 
" 2. Turrilepas. 

FAMILY b. BALANIDJE. 

Genus 3. Protobalanus. 

ORDER II.-PHYLLOPODA. 
FAMILY a. LrMNADIADlE. 

Genus 4. Estheria. 
" 5. Schizodiscus. 

ORDER 111.-TRILOB1T A. 
FAMILY a. CALYMENIDJE. 

Genus 6. Calymene. 
" 7. Homalonotus. 

FAMILY b. BRONTEIDJE. 

Genus 8. Bronteus. 

FAMILY c. PHACOPID~lE. 

Genus 9. Phacops. 
" 10. Dalmanites. 

Sub-genus 1. 
" 2. 
" 3. 
" 4. 
" 5. 

FAMILY d. AciDASPIDJE. 

Genus 11. Acidaspis. 

FAMILY e. LICHADJE. 

Genus 12. Lichas. 
Sub-genus 1. 

" 
" 

2. 
3. 

Hausmannia. 
Coronura. 
Cryphr£us. 
Odontocephalus. 
Chasmops. 

Terataspis. 
Conolichas. 
Hoplolichas. 
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FAMILY e. LICHADlE-Continued. 

Sub-genus 4. 
" 5. 
" 6 . 

FAMILY f. PRO~~TIDJE. 

Genus 13. Proetus. 

Arges. 
Ceratolichas. 
Dicranogmus. 

" 14. Phaethonides. 
" 15. Cyphaspis. 

Sub-Class B. Merostomata. 
ORDER IV.-XIPHOSURA. 

FAMILY a. LIMULIDJE. 

Genus 16. Protolimulus. 

ORDER V,-EURYPTERIDA. 

FAMILY a. EuRYPTERIDJE. 

Genus 17. Eurypterus. 
" 18. Stylonurus. 

Sub-Class C. Malacostraca. 
ORDER VI.-PHYLLOCARIDA. 

FAMILY a. CERATIOCARIDJE. 

Genus 19. Ceratiocaris. 
" 20. Echinocaris. 
" 21. Elymocaris. 
" 22. Tropidocaris. 

FAMILY b. PINACARIDJE. 

Genus 23. Mesothyra. 

FAMILY c. RHINOCARIDJE. 

Genus 24. Rhinocaris. 

FAMILY d. DISCINOCARIDJE. 

Genus 25. Spathiocaris. 
" 26. Dipterocaris. 

ORDER VII.-DECAPODA. 
F Al\IILY a. CARIDIDJE. 

Genus 27. Palt£opalt£mon. 

XV 
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III. CHRONOLOGICAL DISTRIBUTION. 

Oriskan.z; sandstone. 

In the eastern outcrops of this for1nation but a single Crustacean species is 

known, the gigantic Homalonotus major, from Ulster county. In the western 

extension of these rocks into the Province of Ontario, are the species Phacops 

cristata, Dalmanites (Hausmannia) pleuroptyx and Dalmanites (Chasmops) anchiops, 

all of which occur in the overlying Upper Helderberg limestones, a fact 

which indicates the close alliance of the western Oriskany fauna to the true 

Devonian. 
UPPER HELDERBERG GROUP. 

Cauda-galli grit. 
No Crustacea have been found in this formation. 

Schoharie grit. 

The rich Crustacean fauna of these rocks is exclusively trilobitic, and con­

sists of eighteen species from the local development of the formation in eastern 
New York. These are: 

Calymene platys. 
Phacops crista.ta. 
Dalmanites (Hausmannia) concinnus. 
Dal1nanites (Coi'Vnnm) emarginahts. 
Dalmanites (Corycephalus) 1·egalis. 
Dalman·ites ( Chasmops) anchiops. 
Dalmanites ( Chasmops) anchiops, var. annatus. 
Dalmanites ( Chasmops) anchiops, var. sobrinus. 
Acidaspis callicera. 

Liclws ( Trmtaspis) grand is. 
Lichas ( Co11olichas) hispid ns. 
Proettts Com·adi. 
Proetns angnstifrons. 
Proetus Hl'sione. 
Proetus crassimarginatns. 
Proetw; sp. 
Plw;;tlwnidl's w·enicol11s. 
Cy]ill((spis mimtsc1tla. 

In addition to these are the species Proetus curvimarginatus and Produs latimar­
ginatus, from the sandstone beds at Pendleton, Indiana, which lie at the base of 

the Corniferous limestone, and contain a fauna closely allied to that of the 
Schoharie grit in the State of New York. 

Corniferous limestone. 

The greatest numerical development of the Devonian Crustacea, as a whole, 

is found in this extensive formation. The species are, however, nwstly 

of Trilobites which here attain their specific and individual cuhnination, all 
other orders of Crustacea, excepting the CrRRIPEDIA being unrepresented. The 
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condition of preservation of the fo~sils is often unsatisfactory, the specimens 

being generally in a disjointed or fragmentary condition; moreover the char­

acter of the matrix is such that it is often a matter of great difficulty to prepare 

the specirnens in a proper 1nanner for study. 'Vhen the test of the animal has 

been silicified the matrix is usually in the same condition, and when preserved 

in the limestone, the substance of the test is usually softer and more friable than 

the matrix. The transported boulders of chert which are found abundantly in 

the drift accumulations south of the lines of outcrop of these rocks, and have 

become decmnposed by the gradual ren1oval of the calcic carbonate mixed with 

the silica, have proven a very fruitful source of instructive specimens. On 

account of the usually fragmentary condition of the specimens, a few of the 

species here described may eventually prove to be founded upon different parts 

of similar animals. The following fifty-two species at present constitute the 

Crustacean fauna of this formation : 

TRILOBITA: 

· Calymene platys. 
Phacops aistata. 
Phacops Cl'istata, Yar. pipa. 

[? J Phacops mna. 
Dalmanites (Hausmannia) pleu1·opty.r. 
Dalmanites (llausmannia) conclnnns. 
Dalmanites (Ha1tsmannia) concinnus, var. se1Ttda. 
Dalmanites (Hansmannia) 11lwcoptyx. 
Dalmani tes ( ('omnn m) aspectans. 
Dalman ites ( Comnum.) myt·mecoplwrus. 
Dalmanites (C1·yplutns) ('Omis. 

[?] Dalmanites (Cryphreus) Boothi. 
Dal11Wnites (Odontucephalus) selenut·us. 
Dalman ites ( Orlontocepha.Zns) bifidns. 
Dalman i/1 s ( OdontoceJihalus) LEgeria. 
Dabnani t es ( Odun to up hal us) coronatus. 
Darmanites (Corycephalus) p!JrJIIW'ltS. 
1Ja7manites (Chasmops) anchiops. 
Dalmanites (Cltas1nops) anchiops, var. a1'matus. 
Dalnuw ites (Chasmops) Calypso. 
lJabnanites ( Clurs11wps ?) Erina. 
Dalmanites ( Chasmops 1 macrops. 
Acidaspis callicem. 
Acidaspis sp. 
Liehas ( Temtaspis) ,qrwulis. 
Ul'l/lls (Conu1ir·lws) hlsplrl11s. 
Lir-ll((s (Cunolichas) ETiupis. 

TRILOBITA: 

Lichas (Hoplolichas) h,ylcclls. 
Lichas (Arges) eontnsus. 
Lidi((S (Ceratolidws) gryps. 
Lidms ( Ctmfolichas) rlrrtr·on. 
Proet1ts crassimarginrtfns. 
Proettui folliceps. 
Proet11s clrtl'ttS. 
Proet ns Ntnal icltlnt ns. 
Proetns r(/'1/CIIili. 
Proet tts 'Ill i u·ogemma. 
Proetus stenopyge. 
Proetus oz•ijl'ons. 
Pruettts clrlphinnlns. 
Prod ns (:?)plan imargi.natlls. 
Proetus tllmidus. 
Phadhonides areniculns. 
Phadhoniclts varicella. 
Ph ad lion irlc-; [JCIIWtWlls. 

Cyplzaspis minttsenla. 
Cuphaspis st ~"l)hrtnophora. 
Cppl/1/spis diudema. 
Cyphaspis hybrirla. 

C'IRRIPEDIA: 
Pulr/'uuc11sia Devonica. 
Tnrrilepas fie.rtwstts. 
Tnrl'ilq)as canccllat w-;. 
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XVIll INTRODUCTION. 

Of these species one occurs in the Lower Helderberg group, VIZ.: Dalmanites 

(Hausmannia) pleuroptyx; three in the Oriskany sandstone, viz.: Phacops _cristata, 

Dalmanites (Hausmannia) pleuroptyx, and Dalmanites (Chasmops) anchiops; and eleven 

in the Schoharie grit, viz.: 

Clll,IJIIWIIC 1Jlatys. 
Plwwps cristata. 
Dalmanites ( Hansmannia) r·uJJr·i!IJIIIS. 

Dalnumites (ChriSIIUIJ!S) anehinJ!S. 
Dalmaniti'S (Ohasnwps) anchinps, yar. rrnnatns. 
AeidaSJ!is mll ir·a((. 

Lichrrs (Taataspis) grrr.nrlis. 
Lichas (f'nnul ir·lws) hispidns. 
Pr1 1i1ns rTassinwTginahts. 
Plwf!lwnirles rrrenirolus. 
('!! Jilw spis m i nnscnl a. 

But a single characteristic specie:-:; of this fauna ranges upward into the Hamil-

ton, viz.: Pha(;'thonides gemmceus. 

HAMILTON GROUP. 

Marcellus shales. 

The TRILOBITES found in these beds all pass upward into the Hmnilton shales 

where they attain a more perfect develop1nent. These are: 

Homalo)Jotus Dekayi. 
Phru·nJ!S l'ana. 
Dalmanites ( Cl'ypltaws) Boot lt l. 

Proetus Haldenwni. 
Proetus mW:I'uceplwlus. 

The peculiar character of the sea which deposited these bituminous shales was 

not favorable to the existence of these anin1al:-<, and it is only w·here the deposit 

becomes calcareous that trilobitic remains are found. In addition to these 

occurs the earliest known species of the Devonian PHYLLOCARIDA, J.1Iesothyra 

(Dithyrocaris ?) Venen:s, and the interesting CIRRIPEDE, Protobalanus Jlamiltonensis. 

Hamilton shales. 

In the rich fauna of these beds, the Crustacean ele1nent is n1uch more varied 

than at any other Devonian horizon. The TriloLites have become much fe,ver 

in number since the close of the Upper Helderber~ period, their place being 

taken by members of other Crustacean orders. 1'he species occurring in the 
group are as follows : 

Homalonotus Dekayi. 
Phacops rana. 

* Phacops l111jo. 
* Phacops ( 'acapo11a. 
* Dalmanites (Hausmannia9) Jh1ki. 

* lJalnur11iles (Crypll(/'tts) Pleione. 
])rrlnurnif,·s (('ryphil'lts) Booth i. 
])lllnurlliti'S (('r.tJlilul'ns} Boothi. ntl". Cullifdts. 

* Dalmrr11ilrs (Or.t;plul'lls) Ban·i8i. 
* AcidUSJ!is Humiii!JII'i. 
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Proetus Haldenw11i. 
Prott us mn 1'/'oceplialus. 
Proetns Rotci. 
Proi!lns jtJnn 11s. 

* Proetus Phocion. 
* Pro(·;hts P1'1'11ti. 
* Proetus ~Ycl'lldce. 

INTRODUCTION. 

* Prodns oecidens. 
* Proetns (?)lonui,.ruulus. 

P/l((e/lwnirl1·s fJI'IIWHtns. 
* Phae!lwnid1·s (?) dentil"lt.faflls. 

( '.tJphaspis OJ'IIrtta. 
C,t;plmspis ornata, \':tl', {l(t('(·ata. 
(,'.'ll 1lw s 11 is c m,<; pedol a. 

XIX 

Of this list those bearing a ~tar (*) are from localities outside the State of New 

York, which may be regarded as of the age of the Hamilton group. 

Of the PHYLLOCARIDA, are : 

Ed1 i noca1· is pundata. 
El,qnwcaris capsella. 
Tropidocal'is HamiltvniCl'. 
.Jiesotliy1·a 1YPptuni. 

Mesvthyra sp11mrca. 
(Dithyrocaris) Belli. 
Rhinoraris colwnbina. 
Rhinocaris scaphoptem . 

Of the PHYLLOPODA, the species: 

Estllaia pule.r. 

Of the CIRRIPEDIA: 

Strobilepis spinigera. 
Tnrl'ilepas Devonicu.>. 
Tnrrilepas sqnama. 

Schizodlsens capsa. 

Tal'l'ill'pas nitidulns. 
Turl'ilepas foliatus. 
Turrilepas tener. 

Of these forty species, twenty-nine occur within the limits of this State. 

Tully limestone. 

Trilobitic remains only have been found in this formation, and these are, with 

one exception, the rnore common species of the underlying shales. 

Brvntens Tullius. 
Plla,.ops 1·ana. 
Dal1nanites ( Crypllre us) Boothi. 

Dalmanites ( Cryphreu.<J) Boothi, var. Calliteles. 
Proetns Rowi. 
Proetus 1naaoccphalns. 

Genesee shales. 

These bituminous beds have produced but a single Crustacean, Ceratiocaris 

longicauda. 

PoRTAGE GROUP. 

Under thi~ designation, as used in this work, are included all the shales and 

sandstones lying between the Genesee shales below and the lowest sandstones 

bearing a typical Chemung fauna. These beds and their equivalents in other 
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XX INTRODUCTION. 

States have produced no Trilobites, their Crustacean fossils being mostly PHYL­

LOCARIDA. They are : 

Stylonnrus~ (Eehinocarisl) Jf'rightianus. 
CCJ'at iwaris Beecheri. 
Ceratioem·is ~ si mple.r. 
E1·hino1·aris H'hitji1·ldi. 
b'1·h inoca1'is snlilrf'l'is. 
Ech i 11 oar I' is p nst nlosa. 

Eehinocaris multinodosa. 
Mesothym Oceani. 
Spath ioearis Emerson i. 
Diptcrocrtris ptnnre-Dredali. 
Di}Jf11oca ris pes-cen1re. 
Palreopalreuwn NezebeJ'I',IJi. 

CHEMUNG nROUP. 

In the sandstones of this period the TRILOBITES are represented by two 

species, Phacops nupera (see page 27) and Cyphaspis lr£vis; the XrPHOSURA, by 

the species Protolimulus Eriensis; the EuRrPTERIDA, by Eurypterus Beechen·; the 

PHYLLOCARIDA, by : 

Echinocaris 1·mulylepis. 
Echinocaris socialis. 
Elymocaris silif]_na. 
Tropirlocw·is bicarinata. 

Tropirlocu l'is intcrrnpta. 
Dijderucaris Pnwne. 
Diptaoeari.s pts-cavre. 

The CIRRIPEDIA are represented by Turrilepas (?) Newberryi; making a total of 

eleven species. 

CATSKILL GROUP. 

The sandstones of the town of Andes, Delaware county, and of :\Ieshoppen, 

Wyoming county, Pennsylvania, have furnished specimens of the only known 

Crustacean frorn this formation, Stylonurus excelsior. 

Digitized by the New York State Library from the Library's Collections



1759. 
1781. 
1821. 
1822. 
1826. 
1829. 
1832. 
1835. 
1837. 
1837. 
1837. 
1839. 
1'339. 
1839. 
1840. 
1840. 
1841. 
1842. 
1842. 
1843. 
1843. 
1843. 
1843. 
1844. 

1845. 
1846. 
1846. 
1846. 
1846. 
1846. 
1846. 
1847. 
11'\-17. 
1 SetS. 

s·YNOPSIS OF GENERA. 

ORDER, TRILOBITA. 
F A:\IILY, CALYMENIDJE. 

GENUS c A L y M E N E ' BRONGNIART. 1822. 
Entmnolithus, Lr~NE (partim). Act. Holm. 22. 
7'rilobus, BRUENNICH. Kjoben. Selsk. Sk1·id. Nye Saml. I. 
Entomostracites, W AHLENBERG. Nov. Act. Soc. Sd. Pp~al., vol. viii. 
Calymene, BRONI;NrART. Hist. Nat. Crust. FossilPs. 
Caly11Wilt', DALMAN. Ueber Palreaden. 
Calymene, HoLL. Handb. d. Petref. 
Calyrnene, GREEN. Monog. N. Am. T1·ilob. 
Calymene, BRONN. Lethrea Ueognostica. 
Calymene, RISINGER. Lethrea Suecica. 
Calymene, BucKLAXD. Bri<lgewater Treat., vol. ii. 
Calymene, QuENSTEDT. 'Wiegmann. Archiv., vol. iv. 
Calyrnene, MuRCHISOX. ~ilurian System. 
Calymene, EMl\IRICH. De 'l'rilobitis. 
Calymene, CoNRAD. 1--;econ<l Ann. Rept. Pal. N. Y. 
Calymene, SEDGWICK and MuRCHIRox. Trans. Ueol. Soc. 
Calymene, MILXE-EDWARDS. Hist. Nat. Crustaces. 
Calymene, CoxRAD. Fifth Ann. Rept. Pal. N. Y. 
Calynwne, EMMONS. Rept. Second Dist. N. Y. 
Calymene, VANUXEM. Rept. 'rhird Dist. N. Y. 
Calyutene, GoLDFUSS. Neues Jahrb. fUr Min., vol. v. 
Calymene, BuRMEISTER. 01·gan. d. 'l'rilobiten. 
Calymene, PoRTLOCK. Geol. Rept. Londonderry. 
Calymene, HALL. Rept. Fourth Dist. N Y. 
Caly1nene, D'ARCHIAC and DE VERNEUIL. JElt. palreozoisch. Geb. 1m Nord. vm1 Deutschl. ull<l 

Belgien. (Leonhardt). 
Calymene, E~mRICH. N eues J ahrb. fiir Min. 
Calymene, GEINITZ. Grundr. d. Versteinenmgen. 
Calymene, PICTET. 'r,·aite elem. d. Paleont., vol. i\·. 
Calymene, BARRAND!!:. Notice Prelim. and Nonv. Trilob. 
Calymene, RouAULT. Bull. Soc. geol. d. France, vol. iv. 
Calymene, M<'CoY. Synop. Sil. Fo~s. Ireland. 
Calyuwnl', BEYHICH. Untersuchungen iib. Trilob. 
Calyuu ne, CoRDA. Prodrom Monog. bohm. Trilobiten. 
(.hlymene, HALL. Pal. N. Y., vol. i. 
Calymml', SALTER. Mem. Geol. Surv. l'nited Kingdom, vol. ii. 
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1S4!1. 
18:JO. 
1 S:i 1. 
18f)~. 

1S:i~. 

1S:if>. 
1S:i5. 
1858. 
18l:i0. 
1861. 
186~. 

1862. 
1864. 
1865. 
18(:)7. 
1869. 
1869. 
1872. 
1873. 
1875. 
1876. 
1876. 
1878. 
1879. 
187U. 
1880. 
1881. 
1881. 
1883. 
1884. 
1885. 
1885. 
1887. 

SYNOPSIS OF GENERA. 

Cal,11mene, SALTER. Mem. Geol. Surv. United Kingdom, Decade ii. 
Calymene, McCoY. Ann. an<l Mag. Nat. Hist., vol. iv. 
Calymene, McCoY. Synop. Pal. Foss. Woodwar<lian Mus. 
Calymenc, BARRANDE. Syst. Sil. d. Boheme, vol. i. 
Calymene, OwEN. Geol. SmT. Wis., Iowa and Minn. 
Calymene, SHUMARD. Rept. Geol. Surv. Missonri. 
Calymene, E~tMONS. American Geology. 
Crd,ymene, BIGSBY. Quart. Jour. Geol. Soc. 
Calymene, HALL. 'l'hirteenth Rept. N. Y. State Cab. Nat. Hist. 
Calymene, HALL. Geol. Rept. Wisconsin. 
Calymene, McCoY. Synop. Sil. Foss. Ireland. 
Calymene, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist. 
Culymene, SALTER. Monog. Brit. Trilobites. 
Calymene, SALTER. Mem. Geol. Survey United Kingdom. 
Caly1nene, HALL. Twentieth Rept. N. Y. State Cab. Nat. Hist. 
Calymene, LTNNARSSON. Vestergoth. camb. och. silur. Afl.ag. 
Calymenf', HAIDENHAIN. Zeitschr. <L deutsch. geol. Gesellsch. 
Calymene, BARRANDE. 8yst. Sil. d. Boheme, vol. i, suppl. 
Culymenr, MEEK. Geol. Surv. Ohio, Paheontology, vol. i. 
Calymene, MEEK. Geol. Surv. Ohio, Paheontology, vol. ii. 
Calymene, HALL. Illustrations otDevonian Fossils. 
Calymene, RamER. Lethre::t palreozoica. 
Caly1nene, ANGELIN. Pal. Scandinavica, pt. i. 
Calymene, ULRICH. Jour. Cin. Soc. N::tt. Hist., vol. ii. 
Calymene, NovAK. Studien an Hypostomen, i. 
Calym.ene, VoGDES. Proc. Acad. Nat. Sci. Phil. 
Calymene, HALL. Eleventh Rept. Geol. Surv. Indiana. 
Culymene, WALCOTT. Bull. Mus. Comp. Zoology, Ha1·vard Coil. 
Caly1nene, NovAK. Zur Kenntn. bohmisch. Trilob. 
Calymene, NovAK. Studien an Hypostomen, ii. 
Calymene, ZrrTEL. Handb. d. P::tlreontologie. 
Calymene, <EHLERT. Bull. de la Soc. d'Etudes scientif. d' Angers. 
Calymene, FoERSTE. Bulletin, Denison University. 

DIAGNOSIS. Body oval. Cephalon semicircular, 

nearly three times as wide. as long; rounded in 

front, genal angles blunt, rarely produced into 

spines. Anterior margin somewhat elevated; gla­

bella strongly arched, sharply limited by deep dor­

sal furrows, and divided into three pairs of sub-spherical lobes, by the unequal, 

short lateral furrows, the posterior pair of which bifurcate near their proximal 

extremities. Cheeks convex, and with a distinct marginal border. Eyes situated 

somewhat anteriorly; visual surface small, hmnocorneal. The facial sutures 

begin at the genal angles, and pass in a sigmoid curve to the eyes, thence, 

parallel to the axis, to the anterior margin, where they are united by the 
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SYNOPSIS OF GENERA. XXlll 

transverse frontal suture. IIypost.oma small, elongate-sub-quadrate ; sides 
gently concave; posterior edge emarginate. 

Thorax co1nposed of thirteen broad segments; axis tapering backward. 

Pygidium bearing six to eleven distinct annulations; axis regularly tapering 
from the thorax. 

GENUS H 0 MAL 0 N 0 T us. K<.ENIG. 1825. 
1822. Asaphus, BRONGNIART. Hist. Nat. Crust. Fo~~iles. 
1825. Hvmalonol'tts, K<ENW. leones foss. sectiles. 
1825. 
1828. 
1832. 
183:>. 
1837. 
1839. 
1839. 
1840. 
18"40. 
1841. 
1842. 
1842. 
1842. 
1843. 
1843. 
1843. 
1843. 
1843. 
1R44. 
1844. 
1846. 
1845. 
1847. 
1849. 
1849. 
1850. 
1850. 
18fil. 

1852. 
1852. 
1854. 
1855. 
18flii. 
1858. 
lSiiS. 
1859. 
1860. 
18ti0. 
1862. 

Asa.phus, DESLOXGCHAMPS. Mem. Soc. Linn. <lu Calvados. 
Asaphus, DALMAN. Vet. Acad. Arsheditt. 
Dipleura, Trimerus, GREEN. Monog. Trilob. N. America. 
Homalonotus, BRONN. Lethrea Geognostica. 
Trime1·ns, GREEN. Amer. Jour. Science. 
H01nalonot1tS, EMMRICH. De 'l'rilob. Dissel't. 
Hmnalonotns, MuRCHISON. f'ilm·ian System. 
H01nalonotus, 1\IILNE-Enw ARDs. Hist. Nat. Crustaces. 
Hmnalonottts, BRONN. Leonhar<lt's Jahrb. fiir Min. , 
Hmnalonotus, PHILLIPS. Palreoz. Foss. C01·nwall, Devon and Some1·set. 
Diplenra, CoNRAD. Jour. Acad. Nat. Sci. 
Homalonot·us, D'ARCHIAC and DE VERNEUIL. 'l'rans. Geol. Soe. 
Dipleura, VAN ux:EM. . Rept. Third Dist. N. Y. 
Hmnalonotus, Dipleura, HALL. Rept. Fourth Dist. N. Y. 
Dipleu'ra, Homalonotns, GoLDFuss. Neues Jahrb. fi.ir Min. 
Homalonot·ns, C'ASTELXAU. Ess. sur le Syst. Sil. de l'Amer. Sept. 
Homalonotus, GoLDl<'USS. Neues Jahrb. fii1· Min. 
Homalonotus, F. A. R<EMRR. Verstein. des Harzgeb. 
Hmnalonoi·us, SEDGWICK and MuRCHisox. 1Elt. palreoz. Geb. im N01·den von Deutsch!. und Belgien. 
H01nalonotus, ErcHWALD. Sil. Syst. in Esthland. 
Hmnalonotus, BuRMEISTER. 01·gan. tler Trilob. 
Hmnalonotus, El\IMRICH. N eues Jahrbuch fiir Min. 
Plcesiacomia, CoRDA. Prodr. Monog. bohm. Trilob. 
Hmnalonotus, RouAULT. Bull. de la Soc. geol. de France. 
Hmnalonotus, SALTER. Ann. and Mag. Nat. Hist. 
Hmnalonotus, the Brothers SAxDBERGER. Verst. Rhein Sch. Syst. 
Rmnalonotus, DE VERNEUIL. Bull. Soc. geol. de France. 
Hmnalonotus, McCoy and SEDGWICK. Synopsis Brit. Pal. Foss. 
Homalonotus, HALL. Pal. N. Y., vol. ii. 
Hmnalonotus, BARRANDE. Syst. Sil. Boheme, vol. i. 
Homalonotns, F. A. R<EMER. Beitr. ii, zu1· Harzgeh. 
Hmnalonotus, WIRTGEN and ZEILER. Verhandl. d. Naturhist. Vereins. 
Ilomalonotus, P. A. R<EMER, Beih·. iii, zur Harzgeb. 
Romalonotns, ANGELIN. Palreontologia Scan<linavica. 
Hmnalonotus, HoFFMANN. 'l'rilob. Russland~. 
Hmnalmwtus, BwsBY. Quart. Jour. Geol. 1-'oc., ,·ol. xiv. 
Hmnalonotns, liALL. Pal. N. Y., vol. iii. 
Hmnalonotus, EICIIWALD. Lethrea Rossica. 
Hmnalmwtus, HALL. Canad. Nat. and Geol. 
Hmnalonotus, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist. 
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1863. 
1864. 
1864. 
18H4. 
18!54. 
]~li4. 

181\4. 
I SH4. 

1864. 
1Siilj. 

18tji. 
1867. 
1868. 
1869. 
1S72. 
lS7H. 

187fi. 
1876. 
187tj. 
1878. 
1879. 
1879. 
1881. 
1881. 

1881. 

1882. 
18S2. 
1883. 
1883. 
1884. 
1884. 
1885. 
1SS:i. 
1886. 
1886. 
1886. 
1886. 

SYNOPSIS OF GENERA . 

Hmnalonotus, F. A. RrnMER. Neues Jahrh. fiir Min. 
Brungnia1·tia, ~ . .\.LTER. Monog. Brit. T1·ilobites. 
Tri me !'Us, ~ \ LTER. ::\Ionog. Brit. Trilobites. 
K(cnigia, SALTER. Monog. Brit. 'l'l'ilobites. 
Dipleura, ~.\LTER. Monog. Brit. '1'rilobites. 
Bnnneistel"ia, ~ALTER. 1\Ionog. Brit. Trilobites. 
Hmnalonotns, DE VERNEriL. Bull. de la Soc. geol. de France. 
Homalonot1ts, Tni.IHATCHEFF. Le Bosphore et Constantinople. 
Homalonotns, ~ALTER. <~uart. Jour. Geol. Soc. 
Hmnalonotns, D'ARl'HIAC, FISCHER and DE VERNEUIL. In 'l'chihatcheff's Asie Mineure. 

Ho)/wlu11ot·us, DE VERNEt'lL. Comptes rendus. 
Hmnalonotns, ETHJ:£RlD<<E. Quart. JoUJ·. Geol. Soc. 
Honwl(I}Wtlis, DEW.UQUE. Prollr. d. de~n·ipt. geol. de Belgique. 
Hmnalonotns, SALTER and WooDWARD. Monog. Brit. T1·ilobites. 
Hom11lonotus, BARRANDE. ~yst. Sil. Boheme, \'OL i, suppl. 
Hmnalonotns, WASHBURN. Amer. Jour. Science. 
Hnmalonotns, HARTT and RATHBUN. Ann. Lye. Nat. Hist. 
Homalonotus, HALL. Illustrations of Devonian Fossils. 
Homrr.lonotns, Dipleura, RmMER. Lethrea palreozoica. 
Hmnalonotns, ANc:ELlN. Palreontologia Scandinaviea. 
Homalonotns, HAI,L. 'l'wenty-eighth Rept. N. Y. State Mus. Nat. Hist. 
Homulo11otus, GERi'iTlECKER. Bronn's Class. u. Or<lnung. der 'l'hierr., vol. v. 
Homalonotus, BEYRICH. Zeits~:hr. d. deut. geol. Gesellsch. 
Homulonotns, HALL. Eleventh Rept. Geol. Surv. Indiana. 
Hmnalonotus, WooDWARD. Geol. Mag., vol. viii. 
Hunurlunotns, Wol.DWARD. Geol. l\Iag., vol. ix. 
Homrrlrnwtns, BARROIS. Rech. sur les 'l'errains anc. des Asturies et de la Galice. 
Homalonotus, KncH. Monog. Homal. Art. Rhein. Unterdev. 
Hmnalonotus, NoYAK. Zur Kenntn. bohm. 'l'rilob. 
Homalonotus. NovAK. Studien an Hypost., ii. 
Hmna.Zonot1ts, BEL'SIUUi'it:£:-1. Oberharz. Spirif. Sandstn. 
Homalonotus, WHITFIELD. Bull. Am. Mus. Nat. Hist., No. 6. 
Homalonotns, GossELET. Proc. Geol. Assoc. and Ann~ de la Soc. geol. du Nord. 
Homalonotns, MAURER. Fauna rechtsrhein. Unterdev. 
Hornalonotns, GossELET. Ann. de la Soc. geol. du Nord. 
Hmnalonotus, BARROIS. Bull. de la ~oc. geol. de France. 
Ho11Wlonof1.ts, LEBE:-:co~'l'E. Bull. de la Soc. geol. de France. 

DIAGNOSIS. Body usually large, produced, depressed 

above, with abruptly sloping sides. Axial furrows 

indistinct or obsolete. Surface smooth or spinose. 

Cephalon depressed-convex, wider than long; genal 

angles rounded; anterior margin somewhat pro­

duced; glabella sub-rectangular, smooth or with 

faint lateral furrows; eyes small, situated somewhat back of the middle of the 

shield; the facial sutures run from the genal angles over the eyes, converging 

toward the frontal margin, where they are connected by the transverse frontal 
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suture, thence they continue to the edge of the doublure, where they meet, thus 

inclosing a small, free, sub-triangular plate. Thorax composed of thirteen 

deeply sulcate segments. Pygidium smaller than the cephalon, elongate-trian­

gular, posteriorly rounded or slightly produced. The axis bears usually from 

ten to fourteen annulation~. Pleurm smooth, or \vith posteriorly ~loping ribs. 

FA~IILY' BRONTEID.K 

GENUS B R 0 NT E us' GOLDFUSS. 18J3. 

1821. Ent01nostracites, WAHLEXBERG. No,·. Act. Soc. N<'i. Upsala. 
1822. Asaphus, BlWXloXIART. Hist. Nat. Crust. foss. 
1823. Asaplms, ScHLOTHE!M. Nacht. ii, zm· Petrefakten. 
1826. Asaphns (lllwnlls), DAL;\IAN. Ueber Pala:':L<lt>n. 
1831. Asaplms, STEIXIXUER. Mem. Soc. g€wl. de F1·ance. 
1832. Olen11s, GoLDFn.;s. Dechen's Hantlb. de1· Ueog-nosie. 
1839. Asaphns (Olt:nu.s), l\Imt·HrsoN. Silurian System. 
1839. Asaplllls, El\DIHICH. De Trilob. Di:-;"ert. 
1839. Brontes, GoLDFl'l'f'. NoY. Act. Aca<l. N. C. 
1840. Brontl:'s, MuENSTER. Beitr. iii, zur Petrefaktenkunde. 
1840. Bro11tcs, SEDGWWK an<l McRCHISox. 'l'rans. Geological Society. 
1841. Guldins, DE KoNIXCK. Nom·. Mem. de l'Acad. roy. de Bruxelle:-;. 
1841. Brontes, PHILLIPs. Pal. Foss. Comwall De\·on and Somerset. 
1842. Brontes, D'An<'HLI.C an<l DE VEHXEUIL. Trans. Ge.ological Society. 
1842. B1'ontes, :\IuENHTER. Beitr. V, zur Petrefaktenkunde. 
1843. Brontu;, F. A. R<E:IIER. Verstein. des Harzgeb. 
1843. B1·mdens ( Bro11 tes ), GoLDFrss. N em•f' J ahrh. fiir Min. 
1843. Brontms, Bt'H;\£EISTER. Organiz. d. '1'1·ilob. 
1843. Brvutes, PoRTLOCK. Geol. Rept. Lon<lon<lel'l'y. 
1844. Bruntes, SEDGWICK and MuRCHii'iox. 1Elt. PaHioz. Gebilde im Nord. von Deutschl. und Belgien 

(Leonhardt). 
1845. Bronteus, EmmiCH. Nt>ues Jahrb. fiir Min. 
1845. Brontens, MuRCHISON, DE VERNEUIL and KEYSERLINU. Rnssie et Om·al. 
1845. Brontens, BEYRICH. Ueb. bohm. 'l'rilob. 
1846. Bl'lmtms, McCoY. Syn. Sil. Foss. Ireland. 
1846. Bronteus, BARRANDE. Not. prelim. sur le Sy"t. Nil. Boheme. 
1846. B1'1mtens, BEYRICH. Untersuchungen iib. 'l'l·ilob. II. 
1846. Brontens, LoGAN. Rept. Geol. Sm·v. Canada. 
1847. Brontens, CoRDA. Pro<hom. l\Ion. bohmischen Trilobiten. 
l.S50. Bronte·us, McCoY. Ann. an<l Mag. Nat. Hist. 
1850. Brontens, the BRoTHERS N.\NDBERGER. Ve1·st. d. Rhein. Sch. Syst. 
1852. Brontens, HALL. Pal. N. Y., vol. ii. 
1852. B1'011feus, BARRANDE. Ryst. Sil. Boheme, yol. i. 
1852. Brmdetts, F. A. R<EMER. Beitr. ii, znr Harzgeb. 
18;,;-, BruntettS: F. A. R<EMER. Beitr. iii, zm· Harzgeb. 
1857. Brontens, BrLLI:-IIoS. Rept. Prog. nl'ol. Nun·. Canada. 
Js;-,s. Brontens, GIEBEL. Silur. Fauna Unterharz. 
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1859. 
1862. 
1863. 
1866. 
1866. 
1867. 
1870. 
1872. 
1R74. 
1876. 
1876. 
1877. 
1878. 
187S. 
1878. 
1~79. 

1879. 
188~. 

1883. 
1884. 
1884. 
1885. 
1885. 
1885. 
1885. 
18SG. 
1887. 
1SS8. 
1888. 

SYNOPSIS OF GENERA . 

Bronteus, HALL. Pal. N. Y., vol. iii. 
Bront6us, McCoY. Hynops. ~il. Foss. he land. 
Brull{l/lS, BrLLI~GS. DeY. and Silur. Fol:'s., Square Lake, Maine. 
B1·oJdeus, BILLINGS. Cat. Silur. Foss. Anticosti. 
Brouteus, F. A. R<EMER. Beitr. Y zur Harzgeb. 
Bronfnts, HALL. Twentieth Rept. N. Y. State Cab. Nat. Hi:o;t. 
Brontws, no~NISSENT. Essai SUI' la geologie de la Manelle. 
Bronteus, BARRANDE. Sy~t. Sil. Boh8me. YOL i, Suppl. 
Bronttns, GossELET. Bull. de l' Aca<l. roy. de Belgique. 
Goldius, 'l'HoMELIN and LEBESCONTE. Bull. Soc. geol. de France. 
Bronteu.r;, RmMEH. Leth::ea pal::eozoicn. 
Bronteus, 'l'ROMEI,IN an<l GRASSET. Assoc. francais A van<:. Sci. 
Brontens, WHITFIELD. Ann. Rept. Geol. Surv. Wisconsin. 
Goldius, BAYLE. Expl. Carte geologique de France, Atlas. 
Bmntens, KAYSER. Fauna ::elt. Devon. Abl. d. Harzes. 
Bnillteus, KAYSER. Zeitschr. der deutsch. geol. Gesellschaft. 
Bmnteus, NovAK. Studien an Hypostomen, i. 
B1·onteus, WHITFIELD. Geol. Wisconsin, vol. iv. 
B1·onteus, NovAK. Zur Kem1tn. bohm. 'l'riloh. 
Bronteus, CLARKE. Neues Jahrh. fiir Min. 
Bronteus, N nYAK. Studien an Hypostomen, ii. 
Goldius, illHLERT. Bull. de la Soc. d'Etudes Scientif. d'Ange1·s. 
Bronteus, BARROIS. Ann. Soc. geol. du Nord. 
B1·onteus, MAURER. Kalke YOn W aldgirmes. 
Bronteus, ZrTTEL. Handb. d. Pal::eontologie. 
Brontens, BARRors. Ann. Soc. geol. du Nord. 
Goldius, 1':-:cHERNYCHEW. Mem. Comite. geol. 
Brontes, FRECH. Zeitschr. der deutsch. geol. Gesellschaft. 
Bronteus, PENECKE. Zeitsch1·. der deutsch. geol. Gesellschaft. 

DIAGNOSIS. Body broadly oval. Cephalon semi­

circular, with sharp, often somewhat produced genal 

angles. Glabella closely appressed to the cheeks, 

broad anteriorly and extending to the frontal mar­

gin. Lateral furrows indistinct or obsolete. The 

facial sutures begin on the posterior margin, and in 

front of the eyes run nearly parallel to the margin of the glabella, being con­

tinuous on the frontal margin. Eyes lunate, homocorneal, and situated some­

what posteriorly. Thorax slightly larger than the cephalon, and composed 

of ten segments, which upon the pleuroo are simple and sharply pointed. 

Pygidium very large, depressed-convex, parabolic in outline, with a very short 

sub-triangular axis. The pleuroo each bear seven or eight simple ribs, arranged 

on each side of a larger median simple or compound rib. 
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1770. 
1822. 
1823. 
1824. 
18~:-i. 

18:35. 
1826. 
1831. 
1832. 
1832. 
1835. 
1837. 
1837. 
1838. 
1839. 
1839. 
1840. 
1840. 
1840. 
1840. 
1840. 
1841. 
184~. 

1842. 
1843. 
1843. 
1843. 
1843. 
1843. 
1844. 
1844. 
1845. 
1845. 
1846. 
1846. 
1846. 
1846. 
1848. 
1849. 
1850. 
1850. 
1S50. 
1850. 
1850. 
18fil. 
1 ~f) 1. 
1852. 
1852. 
1853. 

SYNOPSIS OF GENERA. 

GENUS p H A c 0 p s ' EMMRICH. 

El'hinitts, ZEl-W. Nt~ne Phy~ik. Belustig. vol. i. 
Caly'lnene, BRON(;:-\IAHT. Hist. Nat. Crust. Foss. 
T'l·ilobifi'S, NcHLOTHED!. Naehtr. ii, zm· Petref. 

1839. 

Calymene, H<ENINGHAus. ·Noggel'l'ath's Rheinl. u. Westphal. ancl Isis. 
Calymene, BRONN. Leonharclt's Zeitsch. Min. 
T'l·ilobites, SrERNHERc;. Verhand. d. Vaterl. Mus. 
Calymene, DALMAN. Ueber Palreaden. 
Calymene, STEININGER. Mem. Soc·. geol. cl. France. 
C'alymene, GoLDFUSS. Dechen's Handb. cl. Geognosie. 
Calymene, GREEN. Mon. Trilob. N. America. 
Calymene, BRoNN. Lethrea geognostica. 
Calym,nze, BucKLAND. Bridgewatc->r 'l'reatise. 
Tl'ilobites, QuENS'l'EDT. Wiegmann. Arc hi v. 
Trilobites, SAns and BoEcK. Grea N OI·vegica. 
Calymene, MuRCHISON. Silurian System. 
Phacops, EMMRICH. De Trilo b. Dissert. 
Caly1nene, SoWERBY. Trans. Geological Rcwic->ty. 
Calymene, EICHWALD. Urwelt Russlands. 
Calymene, MuENSTER. Beitr. iii, zur Petrefaktenkunde. 
Calymene, MILNE-EDWARDS. Hist. Nat. Crust. 
Phacops, YON BucH. Beitr. zur Geol. Russlands. 
Calymene, PHILLIPS. Pal. Foss. Cornwall, Devon. and Somerset. 
Caly1nene, D' ARCHIAC and DE VERNEUIL. Trans. Geol. Soc. Lonrl. 
Calymeue, MuENSTER. Beitr. zur Petref'aktenkuude. 
Phacops, GoLDFuss. Neues Jahrb. fiir Min. 
Calymene, Asaphus, F. A. R<EMER. Ve1·st. des Harzgeb. 
Phacops, BuRMEISTER. Organiz. der Trilobiten. 
Phacops, PoRTLOCK. Rept. Geol. Londonderry. 
Calymene, HALL. Rept. Fourth Dist. N. Y. 
Phacops, C. F. RmMER. Rhein. Uebergangsgeb. 
Calymene, OWEN. Geol. Expl. Iowa, Wis., Ill. 
Phacops, EMMRICH. Neues Jahrb. fiir Min. 
Phacops, MuRCHISON, DE VERNEUH, and KEYSERLING. Russie et Oural. 
Podlockia, McCoY. Silur; Foss. Ireland. 
Phacops, GEINITZ. Grundr. der Versteinerungen. 
Phacops, PICTET. Traite Elem. cle Paleont. 
Phacops, BARRANDE. Notice prelim. and NonY. 'l'rilob. 
Phacops, SALTER. Mem. Geol. Survey United Kingdom. 
Phacops, RICHTER. Pal. des Thiiringerwalde~. 
Phacops, the BROTHERS SANDBERGER. Verst. d. Rhein. Sch. Nyst. 
Phacops, Portlockia, McCoY. Ann. and Mag. Nat. Hif't. 
Phacops, DE VERNEUIL. Bull. Soe. geol. «e France. 
Phacops, SALTER. Quart. Jour. Geol. Society. 
Pha('O]JS, F. A. R<E~IER. Beitr. i zur Harzgeb. 
Portlockia, McCoY. Synop. Pal. Foss. Woodwaritian Mus. 
Phacops, McCoY. Synop. Pal. Foss. W oud ward ian Mns. 
Phacops, BARRANDE. Syst. Sil. d. Boheme, vol. i. 
Phacops, F. A. R<EMER. Beitr. ii zur Harzgeb. 
Phacops, GEINITZ. Gr·auwackenf. Sachsen. 

XXVII 
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1~ri4. Phocops (partiill), "'JHT<:E~ an'l ZEILER. Verhan<ll. der Natnrhist. Vereins. 
1Sri4. C((lyllnll,~, :-;TEL'IIXrtER. M6m. Soc. geol. <le Ft·ance. 
l8ii5. Phar·nps, F. A. RrnMER. Beitt·. ii zur Ha1·zgeb. 
11-l:lti. Pha1·ops, RrcHTER. Beitr. znr Palaont. des 'l'hiit·ingerwal<h"':-:. 
1858. Phwops, < tiEBEL. Silur. Fauna Unterharz. 
Js;~~l. Phacops, HALL. Pal. N.Y., vol. iii. 
1 Sti0. Phrtcups, STEIX. Zeitschr. d. tlentsch. geol. Gesellsehaft. 
18ti0. Phamps, BILLIX<iS. Canadian N~tturali:-:t antl Geologist. 
lStiO. P/w('()ps, Ercli\L\LD. Lethrra RoRsica. 
1861. Plw('()ps, HALL Descr. New Species Fossil:;;. 
lSti:!. Phacops. HELLMAN~. Die Petrefacten Thiit·ingenr-;. 
1Sti2. PhucoJIS, GuEMBEL. Neues Jahrb. fiir Min., etc. 
1862. Phawps, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist. 
1~63. Phacops, RICHTER. Zeitschr. der dentseh. geol. Gesellschaft. 
18ti3. Plwcops, BILLINGS. Dev. aml Silur. Fossils Sq nare Lake, Maine. 
lf\64. Phacops, SALTER. l\Ionog. Brit. Trilobites. 
1865. Phacops, RICHTER. Zeitsch1·. <L <lent:-:ch. geol. Gesellschaft. 
1866. Pha1·ops, F . .A. Rrn~IER. Beitr. v zur Harzgeb. 
1Sti7. Phru·oJIS, ETHERIDGE. Quart. Jour. Geol. So<·. 
1Sti7. Phacops, DE VbRNEUIL. Compte:;; rendus. 
1868. Phacops, MEEK and WoRTHEX. Geol. Sl!t'Y. Ill., vol. iii. 
1868. PltacoJJs, DEwALQUE. Pt·otb·. d'une Descript. geol. de Belgique. 
1870. Phai·OJIS, 'l'IETZE. Devon Sehicht. Ebet·sdorf. 
lSi~. Phueops, KAYSER. Zeit::;cht·. der deutsch. geol. Gesellschaft. 
187~ Phacops, BARR,\NDE. Syst. Nil. Boheme, vol. i, Suppl. 
1 fii:i(?).Phacops, AnnnLAH. Etudes geol. sur le Bosphore. 
1873. Phacops, NICHOLSON. Palreontol. Ontario. 
1874. Phacops, STEINHARDT. Die bis jetzt in pt·euss. Geschieb. gef. 'l'riloh. 
1875. Phacops, MAl'RER. Neues Jahrb. fiir Min. 
1876. Phacops, HALL. Illustrations of De\·onian Fossil:-:. 
1876. Phacnps, MAURER. Neues Jaht·h. fiir Min. 
1Hi6. Phacops, C. F. Rrn!IIER. Lethrea palreozoica. 
18iB. Plweops, NovAK. Studien an Hypostomen, i. 
1880. Phacops. voN K<ENEX. Neues Jahrb. fiir Min. 
1881. Phacops, KAYSER. Jahrb. <lPJ' Konigl. preuss. Landesanst und Bergakarl. 
1881. Phacops, ScHMID'!'. Re\·. Osthalt. Tt·iloh., pt. i. 
1882. Phacops, WHITFIELD. Geol. Wisconsin, ,·ol. iY. 
1882. Plmcnps, BARRors. Rech. sm· les Terrains anc. d.. A:-:tm·ies et de Ia Galice. 
18S4. Phu(·nJIS, WALCOTT. Pal. Eureka Dist. 
18R4. Plwcnps, CLARKE. Ibet·geJ' Kalk. 
1~84. 

1884. 
1SS:i. 

1885. 
1SS:i. 
lSS:l. 

1885. 
lSS:l. 

lSSf5. 

18St5. 
18Rti. 
1887. 

Ph((('ops, N OYAK. Ntt t< lien an Hypostomen, ii. 
PltacoJIS, KIEsow. Silur. nl1ll de ,·on. ( ~P:-;1:hie h. Westprt•u:-:s. 
Phacops, MAURER. Kalke ,·on ·w aldgirme~. 
Plzaco;1s, ZITTEL. Handb. d. Palreontolog-i<'. 
Phacops, BARRors. Ann. Noc. geol. du Nortl. 
PhUWJJS, <EHLERT. Bull. dt~ la Noe. d'Etudes !',·i<•11tif. d'Ang·pJ•:-;. 
Phnr·n;Js, W.\LDSCI!l\ITD'l'. 1><~\'. N<:hi<"llt. (;,.g<•nd Wildungen. 
PhacoJIS, CLAHKE. Geol. Snecesion in 011l:trio Co. 

Ph amps, BAHROJ;;. Ann. Soc. g<:ol. tlu Nord Rlltl Bull. No<'. geol. 1le Fr:tll<'e. 
Phru·ol'"• MArRER. Fanna rPcht~l'lt. Unte)'(lr•y_ 
Phacops, MATUSCHKA. Daehsehi~fPJ' ,·on Berlt·huJ·g. 
Phacops, F<ERSTE. Bulletin Deni~on University. 
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18~7. Phacops, G~IILEHT. Ann. <lP Ia S(wietr- geologi<1ne. 
1888. Phacops, FRECH. Zeit:-;chr. <let· dellb·a·h. geol. Ot•:-;plJ:-;ehaft. 

DIAGNOSIS. Body oval. Cephalon parabolic; 

genal angles obtuse, or produced into 1ninute 

spines. Glabella tumid, prmninent, widest ante­

riorly· the two anterior pairs of lateral furrows . ' 
indistinct. Eyes very large, conspicuous, bearing 

numerous corneal lenses. Thorax sub-quadrate; 

. 
XXIX 

segments eleven ; pleurre arch eel, and rounded at their extremities. Pygidium 

moderately large, composed of few annulation~; margin entire and not pro­

longed into a terminal spine. 

GENUS D A L MAN I T E s' BARRANDE. 1852. 
1';7:.t Entumol it h us, Bonx. Lithoph. Born ian. 
1781. Trilobus, BRUENNICH. Kjoben. Sellsk. ~krider. Nye ~annnl. 
1794. E11fomulitlms, REuss. Mayer':-; Samtnl. phys. Auf:-;. 
1811. Trilobites, PARKINSON. 01·ganie Remain:::;. 
1821. E11tomostmdtu; (pfl.rfim), W.\HLEXBEHG. Nov. AI'!. Up:-;aln. 
1822. Asaplws, BRONGNIART. Hist. Nat. Cn1st. foss. 
1823. T1·ilobites, ScHLOTHEilii. Nachtr. ii zur Petrefakt. 
1825. Trilobites, STERNBERG. Verhandl. tlt-:-; YiLterl. ::\ItlS. 
1826. Asaplms, DALliiAN. Ueber PalreadPn. 
1829. Asaph1tS, HoLL. Handb. de1· Petrefacten. 
1832. Asaphns, EATON. Geological Text-book. 
1832. Asaphns, GnLDFUSS. Dechen'~ Han<lh. de1· Geog11osit·. 
18:32. Asaplws, GREEN. Monog. Trilob. I\. Ameri<~a. 
1835. Asaphns, GREEN. Suppl. Monog. N. Arner. 'l'riloh. 
1837. Asaph1ts, HrsiNGER. Lethrea Sneci<~a. 
1837. Asaphus, BucKLAND. Bridgewater 'l'l·eati:-;t•. 
1837. Asaplws, QuENSTEDT. Wiegmann. ArchiL 
1839. Asaphns, Cal.IJIIU'ne, MuRCHISON. Silurian ~ptem. 
1839. Phacops partim, EMMHICH. De 'l'rilob. Disse1·t. 
1840. Asaplws, MILNE-EDWARDS. Hist. Nat. Crnst. 
1840. Phawps, Yox BucH. Geb. Format. Russlands. 
1841. Asaplws, Aspidolites, CoNRAD. Fifth Ann. Rept. Pal. N. Y. 
1843. Asaph11s, HALL. Rept. Fonl'th. Dist. N. Y. 
1843. Asaphns, GoLDFr:ss. Neues Jaht·h. fiir l\Iin. 
1843. Phacops, BuRMEISTER. Organiz. d. Tt·ilobiten. 
1843. Phar·ops, PoRTLOCK. Rept. Geol. Londonderry. 
1845. Dalllwnia, Ellt:~IRICH. Neues Jahrb. fi.ir l\lin. 
1845. Plwl'ops, Asaphw-:, MuncmsoN, DE VERNEriL an<l KEYSJ<;RLIN(;, Russie et Oural. 
1H-W. PliucojJS, GEINITZ. Grundr. <ler YPt·:-;teinenmgen. 
1846. Phacops, BARHAXDE. Notice p1·elimin. 
1846. Phacops, RouAt'LT. Bull. Soc. geol. tle France. 
1847. O<lontochile, CoRDA. Proth·om Monog. hohm. 'l'riloh. 
1848. Phacops, HALL. Pal. N. Y., vol. i. 
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1849. 
1849. 
1849. 
1850. 
1S50. 
1851. 
1851. 
1852. 
1852. 
1852. 
1852. 
1853. 
1855. 
1855. 
1858. 
1858. 
1859. 
1860. 
1860. 
]861. 
1861. 
1862. 
1862. 
1862. 
18153. 
1863. 
1864. 
1865. 
1867. 
186fl. 
1868. 
1869. 
1869. 
1871. 
1872. 
1872. 
1873. 
1874. 
1875. 
1875. 
1876. 
1R76. 
1876. 
1876. 
1817. 
1878. 
1878. 
1879. 
1879. 
1880. 
1881. 
1881. 

SYNOPSIS OF GENERA. 

Phacops (prrrtim), SALTER. Mem. Geol. SmT. United Kingdom. 
Phacops (partim), McCoY. Ann. Mag. Nat. Hist. 
Dalmannia, SALTER. Mem. Geol. Sun·. United Kingdom. 
Odontochile, McCoY. Ann. and Mag. Nat. Hist. 
Phacops, the BROTHERS SANDBERUER. Verst. d. Rhein. Rch. Syst. 
Odontochile, McCoY Synop. Pal. Foss. Woodwardian Mus. 
Phacops, HALL. Foster and Whitney's Rept. Geol. Lake Sup. 
Dalmar.ia, Dahnanites; BARRANDE. f-lyst. Sil. Boheme, Yol. i. 
Phacops, ANGELIN. Palreontologia Suecica. 
Dalmania, HALL. Pal. N. Y., ,·ol. ii. 
Phacops, F. A. R<EMER. Beitr. ii znr Ha1·zgeb. 
Phacops, SALTER. Mem. Geol. Survey, Decade vii. 
Phacops, F. A. R<EMER. Beitr. iii zm· Harzgeb. 
Dabnania, SHUMARD. Rept. Geol. Surv. Missom·i. 
Dal1nania, GIEBEL. Silnr. Fauna Unterharz. 
Phacops, Asaph'us, BIGSBY. Quart. Jour. Geol. Soc., vol. xiv. 
Dalmania, HALL. Pal. N. Y., vol. iii. 
Dalmania, HALL. Canadian Naturalist an<l Geologist. 
Dalmania, BILLINGS. Canactian Naturalist and Geologist. 
Dalmanites, HALL. Ann. Rept. Geol. Surv. Wisconsin. 
Dalmania, HALL. Desc1·. New Species Fossils. 
Dalmania, HELLMANN. Die Petrefacten Thiiringens. 
Dalmania, HALL. Fifteenth Rept. N. Y. State CalJ. Nat. Hist. 
Phacops (pm·tin~,), McCoY. Synops. Silur. Foss. Ireland. 
Dalmania, BILLINGS. Dev. and Silur. Foss. Square Lake, Maine. 
Dalmania, HALL. Transactions Albany Institute. 
Phacops (Odontochile). SALTER. Monogr. Brit. Trilobites. 
Dalmania, MEEK and Woi,THEN. Proc. Aca<l. Nat. Sci. Phil. 
Dalmania, HALL. 'rwentieth Rept. N. Y. State Cab. Nat. Hist. 
Dalmanites, DEWALQUE. Prodrom. d'une Descrip. geolog de Belgique. 
Dalmanites, MEEK and WORTHEN. Geol. Sun·. Ill., vol. iii. 
Dal'mania, HAIDENHAT~. Zeitschr. der deutsch. geol. Gesellschaft. 
Phacops, LINNARSSON. Vestergoth camb. ocb. silur. Afiag. 
Dalmanites, MEEK. Proc. Acad. Nat. Sci. Phil. 
Dalmanites, BARRANDE. Syst. Sil. BoMme., vol. i, Suppl. 
Dalmanites, MEEK. Am. Jour. Science. 
Dalmanites, MEEK. Geol. Sun. Ohio, Palreont. vol. i. 
Phacops (partim), STEINHARDT. Die bis jetzt in prenss. Ue:,;chieu. gef. Trilobiten. 
Dalrnanio, HARTT and RATHBU~. Ann. Lye. Nat. Hist. 
Dal,mania, HALL and WHITFIELD. Geol. Sun. Ohio, Palreont. Yol. ii. 
Dalmania, C. F. RmMER. Lethrea palreozoica. 
Dalmanites, HALL. Twenty-eighth Rept. N. Y. State Mus. Nat. Hist. 
Dalmanites, HALL. Illustrations of Devonian Fo:<f'ik 
Dalmanites, BARRETT. Am. Journ. Science. 
Dalmanites, MEEK. Geol. Ex pl. Fortieth parallel. 
Dahnanite.~, KAYSER. Fauna d. relt. Devon.-Ablag. Harz. 
Phacops, ANGELIN. Palreontol. Scandinav. 
Dal,manites, NovAK. Studien an Hypostomen, i. 
Dalmanites, WALCOTT. Thirty-first. Rept. N. Y. State Mus. Nat. Hist. 
Dalmanites, KAYSER. Zeitsch1·. <l. dPutsch. geol. GPsell::;t:b:d't. 
Dalmanites, ScHMIDT. Revision Ostbalt. silur. T .. ilob. 
Dalrnanites, MENEGHINI. Roy. Aca<lemia dei Linel'i 
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1883. 1Jal1nanites, No\'AK. Zur Kennt. bohm. 'l'riloh. 
1884. Da!manites, NoYAK. ~tudi1'tt an Hypm;tonwn, ii. 
ISS-!. Dal•Jwnites, WALCOT'!'. Palreontol. Eurekn Dist. 
1885. Dalmanitrs, CLARKI<:. Geol. Sneee::;ion in Ontario Co. 
1885. Dalmanitl's, <EHLERT. Bull. <le h ~~H'. d'EtudPs ~~~iPntif. d. Anger:;:. 
1886. Dalmanites, BARROIS. Bull. de la Soc. geol. de France. 
1887. Dalmanitl's, FruRsTE. Bull Denison. Univ. 

. 
XXXI 

The species of the genus Dalmanites frequently exhibit a tendency to varia­

tion in many of their more important features. This variability may be either 

in the relative development of the lateral glabellar furrows, the coalescence of 

the glabellar lobes, or in the ornamentation of the margins of the cephalon and 

pygidium; the features of the glabella are of more di:.;tinctive importance, 

the ornamental characters undoubtedly being of a somewhat more fugitive 

value. By the unequal development and suppression of the glabellar lobes 

and furrows, there is an evident transition from the typical Dalmanites to the 

typical Phacops. Again, the gradual coalescence of the lateral glabellar lobes 

produces forms following the type of the genus Chasmops, in which the first two 

pairs are united, and of the genus Monorakos, in which the three lobes of each 

side are coalesced. The ornamental features are of importance in the establish­

ment of subordinate groups of a provisional character. It is here proposed to 

group under the- tenn Hausmannia the typical and unvaried forms of Dalmanites 

which follow the type of D. caudatus, (Bri1nnich) Emmrich, awl D. Hausmanni, 

Brongniart. 
SuB-GENUS H A U S M A N N I A, N. s.-G. 

DIAGNOSIS. Body elongate-ovate, depresseJ-

convex. Cephalon lunate; genal angles produced 

into spines; glabella scarcely prominent; frontal 

lobe transverse or sub-rhomboidal; all the lateral 

lobes well developed. Thorax composed of eleven 

segments; pleuroo beveled, the posterior segments ' 

often produced. Pygidium large, bearing more 

than eleven annulations; margin entire, often pro­

duced into a caudal spine. 

The Devonian species, which are referred to 

this group, are to some extent imperfectly known, and it may eventually 
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become necessary to place such as are now known only from pygidia in smne 

other association. 

Sun-GENUS C 0 It 0 N U R A, N. s -G. 

DIAGNOSIS. Pygidium large, bearing along its 

lateral n1argins a row of long, cylindrical, acute 

and gently recurved sprne~. The posterior ex­

tremity is crescentic, its margin being smooth or 

furnished with a row of erect spines. Annulations 

numerous. 

Sun-GENUS CRY PH .LEU S, GREEN. 1837. 

1S32. Asa]Jltns, GREEN. 1\'Ionog. 'l'rilob. N. Amel'ica. 
1833. Ol11ws, STEININGER. Mem. Soe. geol. de Frarwt>. 
1835. ('alynwne, HmNINGHAUS. Litt. Lithograph. 
1835. Asll]Jlms, GoLDFUSS. Leonhardt's Jahrb. f. 1\Iin. 
1837. (';·ypha•ns, GREEX. Amer. Journ. Science. 
1839. Cryphrens, CoNRAD. Second Ann. Rept. Pal. N. Y. 
1840. Plftu·uwntlms, MILNE-EDWARDS. Hist. Nat. Crust. 
1842. Olenus, D'ARCHIAC and DE VERNEUIL. Trans. Geol. Soc. 
1843. Asaphus, GoLDFUSS. Leonhardt's .Jahrb. fi.i1· Min. 
1843. Cryphceus, HALL. Rept. Fourth Dist. N. Y. 
1843. Pararlo:rid1s, F. A. R<E;\IER. Ye1·stein. d. Harzgeh. 
1844. Olenus, D'ARCHIAC and DE Y~<~RXEUIL. ,lm. pal::eoz. Gehilde im Nord. von DPntschl. und Belgien. 
lS-t-t. Pleuracanthns, C. F. RmMER. Rhein. Uebergangsgeh. 
1846. f'i·yphreus, Rol'AULT. Bull. soc. geol. de France. 
IS-16. Phacops, I3t'RMEISTER. ·Organ. d. TrilobitPn. 
1847. Asteropyge, J.lldacant!ms, CoRD.\. Prodrom. l\Ion. bohm. Tril. 
1S49. C'ryplurus, McCoY, (non Cr,t;phrens, GREE:-.r). Ann. Mag. Nat. Hist. 
1850. Phacops, Clu imrns, F. A. R(]DIER. I3eitr. i. zur Ha.rzgeb. 
18;10. Oryplw·Jls, DE YERXEUIL. Bull. ~oc. geol. de FraiH'P. 
1850. Phacops, the BROTHERS SAXI>BERGER. Rhein. Schkht. ~y:-d. 
1850. Cr.IJphrezts, DE VERX~~UIL. Bull. ~oc·. gcol. rle France. 
1854. Phacops, WmT(;EN an<l ZEILER. Yerha.t11ll. des Na.turhistor. \'erein:-;. 
1856. Dalma11 ia, RICHTER. Beitr. zur Palrrontol. d«'s 'l'huJ·ingerwalde:-;. 
1861. Dalmrwia, l-I.\.LL. Fifteenth RPpt. N. Y. ~tate Ca.ll. Nat. I list. 
1864. PhrtmJIS (Cryphreus), SAI,TER. l\Ionog. Brit. 'l'rilohitP:-;. 

lSt)ti. c,·yplul'tts, D'ARCHIAC, FrSCHEH and DE VERXEUIL. In Tehihatcheff's .hit• l\IitH'lll'l'. 

18titi. r'1·yphrens, F. A. RmMER. Beitr. \'. znr Har:t:geb. 
18ti7. CJ·ypll!l'llS, DE VERNEUIL. Compt.-s rendtt:-;. 
1Sti7. Phrrr·ups, ETHEHIDGE. (~nart. .Jour. GPol. Soc. 

lSt)S. Pleuracanthus, DEWALQUE. Prodrom. d'llne ne~wrip. geolng. <le Belgique. 
1873(!).Cryplueus, ABDULLAH. Etudes geol. :-;11r le Bo:-;phore. 
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1H76. Dalman ites, II ALL. Illustration:-; of DP\'Oil ia 11 Fossib. 
1Hi6. ('ryph!l'lls, C. F. R<El\IER. Letha•a palreozoic·a. 

1 SiS. e,·ypluens, KAYSER. Ahhandl. z. Specialkat·te PJ·. un<l <1. 'fhiil". ~t. 
1Si9. C'r.IJplut"ltS, Lo:-;sE:-<. Zeitsehr. cler cleutseh. geol. Uesellsehaft. 

l~S1 C'r.IJJI/t(('llS, ~<'IIL!'ETER. ~itzungsb. niedel'l'h. Gesell. in Bonn. 
ISS:~. CrJ;pll(l'tts, K"\YSER. Jaht·h. der 1\onigl. Preus:-;. geol. Lande-<a11st. un<l lh~t'g:tkacl. 

1884. Cryphll us, BEUSHA.l':-;E~. Abhandl z ~pecialkal'te Pr. und <L 'l'hu1·. ~t. 

1S85. C'rypho·ns, ZITTEL. Handh. d. P:tla·c 1Jltologie. 
1886. C'I·.IJphreus, MAURER. Fauna rechtsrlwi11. UntercleL 
1886. Crypha·tts, MATUS<'HK"\ Dachschiefer von Berlelmrg. 

DIAGNOSIS, Genal angles produced into long, 

often laterally compressed and narrow sp1nes. 

Posterior thoracic segments produced and acute. 

Pygidiurn with five annula.tion~ and five pairs of 

marginal lobes or spines. Terminal lobe more or 

less developed. 

Sun-GENU,s 0 D 0 NT 0 C E P HAL U S, CoNRAD. 1840. 

183:.!. Asaplws, EATO:'\'. Geological '!'ext-book. 
183'2. Calymetw, GHEEN. Mon. l'rilob. N. America. 
1840. Odontoeeplwlus, Co:-;JUD. 'l'hinl Ann. Rept. Pal. N. Y. 
1842. Odontocephalns, VA:-.ruxEM. Geol. Rept. 'l'hird Dist. N.Y. 
1843. Odontor:ephalns, HALL. Geol. Rept. Fourth Dist. N. Y. 
18--!f.i. Oduntuuplwlas, El\D!RICH. Leonha!'<lt a11<l B1·onn's Neues Jahrb. fiil'. Min. 
lSt:il. Dahnania, H"\LL. Fifteenth Rept. N. Y. State Cab Nat. Hist. 
ISLi~. Odontu('f'l>halns, MEEK nml WoRTHEN. Geol. ~un·. Illinois, vol. iii. 
1816. Dalnwnites, HALL. Illustrations of Devonian Fossils. 
1885. Odontocephalus, ZITTEL. Hamll1. d. Palreontolo.gie. 

DIAGNOSIS. The frontal border of the cepha­

lon bears a series of incisor-like denticulations, 

which lie in contact at their distal extremities. 

These are longest in front and become obsolete 

about half way from the anterior extrernity to 

the tips of the genal spines. Pygidium usually 

with two more or less developed terminal spines. 

XXXlll 
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SuB-GENus C 0 R Y CEPHAL US, N. SUB-GEN. 

DIAGNOSIS. The entire frontal and lateral 

Inargins of the cephalon bear a single row of 

widely separated denticulations, which may 

be acute and triangular or broad and sub­

quadrate. 

SuB-GENUS C H A S M 0 P S, McCoY. 1850. 
1837. Asaphus (par-tim), MuRCHISON. Nilurian System. 
1838. Trilobites (parfi1n), SARS aml BoECK. G:ea N orvegica. 
1843. Phacops (padim.), PoRTLOCK. Geolog. Rept. 'l'yrone. 
1845. Pha('ups (parti11t), El\IMRICH. Neues Jahrh. fiir Min. 
1846. Phacops (partim), BuRMEISTER. Organiz. 'l'rilolJites. 
1848. Dalmania, SALTER. Mem. Geol. S11rv. United Kingdom. 
1849. Phacops (par-ti1n), RALTER. l\Iem. Geol. Surv. Pnite<l Kingdom. 
1850. ChasJJIO]!S, McCoY. Ann. an<l Mag. Nat.. Hist. 
1851. ('hasmops, Odontuehile, McCoY. f'ynops. Pal. Foss. Woodwa1·dian Mus. 
1852. Chasmops, ANGELI~. Palreontologica Suecica. 
1853. Phacops (Dalmania), SALTER. Geol. SmT. Decade vii. 
18t:i4. Chasmops, SALTER. Monog1·. Brit. Trilobites. 
1869. Phacops (pa1·tim), LINNARSHON. Verstergotl. camh. och. silnr. Aflag. 
1874. Phacops (parti1n), NTEI~HARDT. In preuss. Geschieb. gef. Trilobit. 
1876. Dalmanites (partim), HALL. Illusb'ations of Devonian Fossils. 
1876. ChaSIIW]!S, C. F. RmMgR. Lethw:t palreozoica. 
1878. Phacops (Jwrtim ), A~<; ELI:-<. Palreontologia Scandina\'ica. 
1 ~85. Chasmops, ZITTEL. Hand b. der Palreontologie. 

DIAGNOSIS. Genal angles usually produced into 

f'pines. Frontal lobe of the glabella large, trans­

verse and not intersected by the facial sutures. 
Lateral lobes unequal, the first and second pmrs 

being coalesced and the third pair nearly obso­

lete. Pygidium large, sometimes with a terminal 
. 

sp1ne. 
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1838. 
1838. 
1839. 
18:J9. 
1839. 
1840. 
1840. 
1840. 
1841. 
1843. 
1843. 
1843. 
1843. 
1844. 
1845. 
1845. 
1846. 
1846. 
1846. 
1846. 
1846. 
1846. 
1847. 
1848. 
1848. 
1850. 
1850. 
18f>2. 
1852. 
1855. 
1855. 
1855. 
1857. 
1858. 
1859. 
1859. 
1862. 
1862. 
1862. 
1863. 
1866. 
1868. 
1869. 
1872. 
Hs73. 
1875. 
1876. 

SYNOPSIS OF GENERA. 

FAl\HLY, AcrDASPIDJE. 

GENUS ACID ASP IS, MuRCHISON. 

Ceratocephala, WARDER. Amer. Jour. Science. 
Ceratocephala, ANTHONY. Ame1·. Jom·. ·Science. 
.Acidaspis, MuRCHISON. Silurian System. 
.Arges (parti1n), GoLDFuss. Nov. Act. Cres. Leop. Cur. 
Odontopleura, EMMRICH. De T1·ilob. Dis::;ert. 
Trinuclmts:'! MuENS'.rEu. Beitr. iii znr Petrefaktenkund<>. 
.Acidaspis, MILNE-Eow ARDS. Hist. Nat. Crust., vol. iii. 
.Acidaspis, .Acantholoma, CoNRAD. Third Ann. Rept. Pal. N. Y. 
Dicranurus, CoNRAD. Fifth Ann. Rept. Pal. N. Y. 
Ceraurus, LocKE. Amer. Jour. Science. 
Bronteus (partim), F. A. R<EMER. Verstein. Harzgeb. 
.Arges (pm·tim), Odontoplenra, GoLDFuss. Neues Jnhrb. fiit· Min. 
Odontopleura, BuRMEISTER. Organiz. d. Trilob. 
Odontopleura, A1·ges, C. F. R<EMER. Rheinisch. Uebergangsgeb. 
Odontopleura, EMMRICH. Neues Jahrb. fur Min. 
Ceraunts, LovEN. Ofvers. of. Kongl. Vetensk. Akad. Forhandl. 
.Acidas-pi.<::, McCoY. Synopsis Silm·. Foss. Ireland. 
Odontopleura, BARRANDE. Notice prelim. sur Syst. Sil. Boheme. 
Odontoplmtra, GEINITZ. Grundriss d. Ver.::tein. 
Odontopleura, PICTET. 'l'raite element. lle Paleont. 
Odontopleura, BEYRICH. Untersuchungen ueber 'l'rilob. 
Polyeres, RouAULT. Bull. Soc. geol. de Fran::e. 

1839. 

OdontopleU?·a, Selenopelti.'l, T•rapelocera, CoRDA. Prodrom Monog. bohm. 'l'rilob. 
Acidaspis, HALL. Pal. N. Y., vol. i. 
.Acidaspis, PHILLIPS and SALTER. Mem. Geol. Surv. United Kingdom. 
Acidaspis, McCoY. Ann. and Mag. Nat. Hist. 
Odontopleu,ra, the Brothers SANDBERGER. Vestein. d. rhein. Schicht. Syst. 
..Acidaspi.'l, BARRANDE. Syst. Sil. Boh~me, vol. i. 
.Acidaspis, F. A. R<EMER. Beitr. ii zm· Harzgeb. 
.Acidaspis, SHUMARD. Geol. Surv. Missouri. 
.Aeidaspis, EMMONS. American Geology. 
Acidaspis, P. A. R<EMER. Beitr. ii~, Harzgeb. 
Acidaspis, BILLINGs. Rept. Geol. Survey qanada. 
.Acidaspis, GIEBEL. Silm·. Paun. Unterharz. 
.Acidaspis, BILLINGS. Rept. Prog. Canad. Geel. Surv. 
.Acidaspis, HALL. Pal. N. Y., vol. iii. 
.Acida.<;pis, McCoY. Synops. Silur. Foss. Ireland. 
.Acidaspis, HELLMAN. Die Petrefacten Thiil'ingens. 
Acidaspis, HALL. Geol. Surv. Wisconsin. 
Acidaspis, RICHTER,__ Zeitschr. der deutsch. geolog. Gesellschaft. 
..Acidaspis, F. A. R<EMER. Beitr. v, Ha1·zgeb. 
.Acidas-pis, MEEK and WoRTHEN. Geol. Surv. Illinois, Pal., vol. iii. 
Acida..<::pis, LINNARSON. Vestergotl. ca.rnb. och. silur. Aflag. 
Acida.~pis, BARRANDE. Syst. Sil. Boh~me, vol. i, Suppl. 
Acidaspis, MEEK. Geol. Ohio, Palreontology, vol. i. 
.Acidaspis, MILLER. Cincin. Quart. Jom•. Science. 
.Acidaspis, C. F. R<EMER. Lethrea palreozoica. 

XXXV 
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1~ii. 

ISiS. 
l:Si\l. 
187!l. 
18i~. 

1~:-:I. 

1883. 
1884. 
188fi. 
1885. 
1887. 

SYNOPSIS OF GENERA. 

Af·irlrr.,·JJis, W.\LC'OTT. '1\n~nty-ninth Rept. N.Y. ~tah~ Mus. Nat. Hist. 
Aeirlaspis, KAYSER. F;wna relt. Denm. Ablag. des Harzes. 
Aeidnspis, HALL. Trans. Albany In::::t., and Twenty-eighth Rept. N. Y. !-'tate Mm~. Nat. Hist. 

A1·irl((.spis, WALC'<>TT. Thirty-first Rept. N.Y. !-'tate Mus. Nat. Hist. 
Addaspis, NoL\K. ~tuclien an Hypo:-;l()lll\~11 i. 
A'-irlasJJis, HALL. Eleventh Ann. Rept. (teol. Nur\". In(liana. 
AcidasJJis, N<lYAK. Znr Kennt. bohm. '1'1·ilob. 
A1·idrrspis, NoYAK. ~tudien an Hypostomen ii. 
Aeirlrrspis, ZITTEL. Handb. d. Palreontologie. 
Aci.rlasJJis, ~t'IDIIDT. Revision cl. Ostbalt. ~ilm·. Trilob. 
AcirlasJJis, FoERSTE. Bulletin Denison l~ni\·ersity. 

DrA<:Nosrs. Bodydepressed-convex. Sur­

face ornamented with numerous spines. 

Cephalon indistinctly trilobate, with two 

longitudinal furrows crossing the glabella, 

produced by the union of the inner ex­

trenlities of the three pairs of lateral fur­

rows. Occipital ring conspicuous. Thorax 

with from nine to ten segments, each one bearing a strong, nonsulcate ridge 

on the pleuroo, which is produced into a long, hollow spine. Pygidium short, 

s1nall; axis bearing from one to three annulations, and the pleuroo usually but 

a single one. Margins spiniferous. 

FAMILY, LrcHADJE. 

" 
GENUS L I c H A s' DALMAN. 1826. 

1S21. H11 funwstrw·ites, W AHLE~BERG. Nova Acta Noc. !-'t:i. Upsala. 
1S2~. Trilobites, NcHLOTHEIM. N ach!t·. iii zm· Petrefacktenkunde. 
1822. Parado.rides, BRONG~IART. Hist. Nat. Crust. Fossiles. 
182:i. Pmmfoxides, BwsBY. Jour. Acad. Nat. N<·ien(·e. 
1826. Asaph11s, D.\LMAN. Ueber Palreaden. 
1826. Liclws, D.\LMA~. Ueber Palreaden. 
18:.?8. AIJI}I,I).I', n.\L~l.\~. Arsheratt. 
1829. Lie-has, HoLL. Hantllm('h rle1· PetJ·efacktenknn(le. 

1S33. Pamrlo.rirlfs, GREEN. Monogmph of llH· 'l'rilolJi!P~ of North America. 
18:~ii. Lidws, BRoNN. Lethwn, geognostica. 
l~:~i. AIJI)l!J.r, Hrsr~f;En. Lethrea, ~ltet:ica. 
1838. Plrr!Jjllo! ns, Co~ HAD. Ann. Rept. Pal. N. \'. 
1839. Al'f)IS, GoLnFuss. Nova Adn A(~ad. C. L., XL\. 
IS.JO. J>((mrlu.ridr·s, MILNE-EDWARDS. Hi~t. Nat. C'J'H8ta('e". 

1842. Asrrplms, Co~RAD. Jour. At:a(l. Nat. ~<·ieiWP. 

184~. A1'ges, D'ARCHIAC and DE VERNEUIL. 'l'r:w~. Geol. ~ociety. 
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Metopias, EICHWALD. Urwelt Russlands. 
Metopias, EICHWALD. Beitr. zur Kenntn. d. Ru~s. Reichs. 
Metopius, LEUCHTENBKRG. 'l'hierrest. des Urwelts. 
Paradoxides, GoLDFuss. Neues Jahrb. fiir. Min. 
.A1·ctinw·us, CASTEI.NAU. Essai sm·le Syst. Sil. de !'Amerique Septentrionale. 
Platynotu.~, HALL. Geol. N. Y., Rept. Pourth District. 
Lichas, BuRMEISTER. Organization der 1'rilobiten. 
Nuttainia, PoRTLOCK. Geolog. Rept. Londonderry, etc. 
.Asaphu.~, EICHWALD. Silursch. Esthlan1is. 

xxxvn 

1842. 
1843. 
1843. 
1843. 
1843. 
1843. 
1843. 
1843. 
1844. 
1844. .Arges. D'ARCHIAC an1l DE VERNEUIL. Die relt. paHi.ozoisch. Gebilde im Norden von Deutschl. u. , 

1845. 
1845. 
1845. 
1845. 
1846. 
1846. 
1846. 
1846. 
1846. 
1847. 
1847. 
1847. 
1847. 
1847. 
1847. 
1848. 
1849. 
1850. 
1852. 
1854. 
1854. 
1855. 
1857. 
1857. 
1858. 
1858. 
1858. 
1859. 
1859. 
1860. 
1861. 
1862. 
1862. 
1862. 
186il. 
1865. 
1865. 

Belgien. 
Nu,ttainia, EMMRICH. Neues Jahrbuch fiit• Min. 
Lichas, Lo\'EN. Ofversigt af Kongl. Vetensk. Akad. Fot·handl. 
Lichas, BEYRICH. Ueber bohm. Trilobiten. 
Calymene, MuRCHISON. Quart. Jour. Geol. Soc. 
Lichas, BARRANDE. Notice prelim. sur le Syst. sil. Boheme. 
Bronteus (partiu~), BARRANDE. Notice prelim. sur le Syst. sil. Boheme. 
Trilobites (11artim), BARRANDE. Notice prelim. sur le Syst. sil. Boheme. 
Licha.~, BKYRICH. Untersuchungen ueber die 1'rilobiten. 
.Arge.y, BKYRICH. Untersuchtingen ueber die Trilobiten. 
Calymene, McCoY. Silurian Foss. Ireland. 
Corydocephaln.~, CoRDA. Prodrom Monog. bohmischen Trilobiten. 
Dicranopeltis, CoRDA. Prodrom Monog. bohmischen Trilobiten. 
.Acanthopyge, CoRDA. Prodrom Monog. bohmischen Trilobiten. 
Dicra.nogmu,._~, CoRDA. Prodrom Monog. bohmischen Trilobiten. 
Platynotus, HALL. Palreontology N. Y., vol. i. 
Lichas, SALTER. Mem. Geol. Surv. United Kingdom. 
Lichas, McCoY. Ann. Mag. Nat. Hist. 
Licha.Y, FLETCHER. Proc. Geol. Society. 
Licha.~, BARRANDE. Syst. Silur. du Centre de la Poheme, vol. i. 
Lichas, ANGELIN. Palreontologia Scandinavica. 
Lichas, EICHWALD. Grauwacksch. Liv. und Esthlands. 
Lichas, EMMONS. American Geology. 
Lichas, Ercuw ALD. Beitr. zur geogr. Verbreit d. foss. Thiere Russlands. 
Lichas, NIESKOWSKI. Arehiv. fiir Natmk Liv, Esth und Kurlands. 
Lichas, HoFFMANN. Verhandl. der kaiser!. Mineral. Gesellsch. 
Lichas, ScHMIDT. Archiv. fiir Naturk. Liv, Esth und Kurlands. 
Licha.~, DETHLEFF and BoLL. Archiv. d. Vereins d. Freund. d. Naturgesch. in Mecklenburg. 
Lichas, HALL. Palreontology N. Y., vol. iii. 
Lichas, NIESKOWSKI. Archiv. fiir Naturk. Liv, Esth und Kurlands. 
Lichas, EICHW ALD. Lethrea rossica. 
Licha.Y, C. F. R<EMER. Foss. Fauna d. Silm·. Diluvialgeschieb. von Sadowitz. 
Lichas, HALL. Sixteenth Rept. N. Y. State Cab. Nat. Hist. 
Lichas, HELLMANN. Die Petrefacten Thiiringens. 
Lichas, McCoY. Synopsis Silur. Foss. Ireland. 
Licha.Y, HALL. Transactions Albany Institute. 
Lichas, WINCHELL and MARCY. Mem. Boston Society Nat. Hist. 
Lichas, MEEK and WoRTHEN. Proceed. Acad. Nat. Science. 

1865. Lichas, BILLINGS. Palreozoic Fossils, vol. i. 
1866. Lichas, BILLTNGS. Cat. Silur. Foss. Anticosti. 
1867. Lichas, HALL. Twentieth Rept. N. Y. State Cab. Nat. Hist. 
1869. Lichas, KARSTENS. Beitr. zur Landeskarte von Schleswig-Holstein. 
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1872. 
I812. 
1874. 
1874. 
1878. 
1819. 
I880. 
1882. 
1884. 
1885. 
1886. 
1887. 
1888. 

SYNOPSIS OF GENERA. 

Lichas, BARRANDE. Suppl. Syst. Silur. <lu Centre de la Boheme, vol. i. 
Lichas. KAYSER. Zeitschrift der deutseh. geolog. Gesellschaft. 
Lichas, STEINHARDT. In preussisch. Geschieb. gef. Trilobiten. 
Li.chas, BILLINGS. Canadian Natnralist and Geologist. 
Lichas, MILLER. Jour. Cincinnati Soc. Nat. Hist. 
Lichas, HALL. Twenty-eighth Rept. N. Y. State Mus. Nat. Hist. 
Lichas, NovAK. Sitznngsher. d. Kongl. bohm. Gesellsch. d. Wissenschaften. 
Lichas, BRaGGER. :-;ilnr. etagen 2 und 3, im Kristianiageb. und auf Eker. 
Lichas, ToRNQUIST. Undersok. ofv. Siljanoudid. Trilobit fauna. 
Lichas, ScHMIDT. Mem. de l'Acad. imp. de St. Petersbourg. 
Lichas, BARRors. Ann. de la Societe geol. du Nord. 
Lichas, FoERSTE. Bulletin Denison University. 
Lichas, FRECH. Zeitschr. der deutsch. geol. Gesellsch. 

DIAGNOSIS. Body broadly oval. Cephalon transverse. Glabella convex and 

subdivided by_ two longitudinal furrows, which are produced by the union of 

the proximal extremities of the lateral furrows. Eyes situated somewhat pos­

teriorly. Facial sutures beginning on the posterior margin, near the genal 

angles, passing forward from the eyes in sub-parallel lines to the anterior mar­

gin. Hypostoma sub-quadrate, with a deep rei;.ntrant curve on the posterior 

margin. Centrum gently convex. Thorax composed of eleven segments. Pleurre 

sulcate and produced into acute terminations. Pygidium sub-triangular, gently 

convex. Axis very short, with but two or three annulations. Pleuroo broad, 
sulcate. Margins lobate. 

SuB-GENus T ERA T A S PI S, HALL. 1863. 
1862. Licha.'?, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist. 
1863. Temtaspis, HALL. Sixteenth Rept. N. Y, State Cab. Nat. Hist. 
1876. A.drlaspis (Terataspis), HALL. Illust1·ations of Devonian Fossils. 

DIAGNOSIS. Frontal lobe of the glabella 

ellipsoidal, longitudinally and transversely 

bisymmetrical, strongly and equally con­

stricted on all sides. First and second 

lateral lobes coalesced and strongly spinose 

at their sum1nit; third lateral lobe obsolescent or extinct. Glabellar area be­

tween the anterior lobe and occipital ring much depressed. Occipital ring broad, 

bearing strong spines or baculate tubercles. Pygidium with one annulation upon 

the axis, two or three upon the pleuroo, and bearing eight long, recurved, simple 
or compound marginal spines. 
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SuB-GENus C 0 N 0 L I C HAS, DAMES. 1877. 

1859. Lichas, HALL. Pal. N. Y., vol. iii. 
1861. Lichas, HALL. Descr. New Speeie::-; Fossils. 
1862. Lichas, HALL. Fifteenth Re11t. N. Y. State Cab. Nat. Hist. 
186~. Lichas '!, KARSTENS. Beitr. zur Landesk. herzog. Schleswig und Holstein. 
1874. Liehas. STEINHARDT. In prt>us. Gesch. gef. 'l'rilob. 
1876. Acidaspis (Temtaspi.<~). HALL. Illustrations of Devonian Fossil!'. 
187i. Conolicltas, DAMES. Zeitsch. rler deutsch. geol. Gesellsch. 
18Sri. Conolichas, ScHMIDT. Revision Ostbalt. ~ilur. 'l'rilob. 
1885. Conolichas, ZITTEL. Handb. d. palreontologie. 

DIAGNOSIS. Glabella with only anterior and posterior 

lateral furrows. Lateral lobes well defined. Frontal 

lobe, and sometimes the lateral lobes, conically elevated, 

and often inclined backward. 

SuB-GENus H 0 P L 0 L I C HAS, DAMES. 1877. 

1842. Asaphus, CoNRAD. Jour. A cad. Nat. Sci. Phil a. 
1846. Licltas, BEYRICH. Untet·suchungen lib. Trilob. 
185S. Lichas, DETHLEFF and BoLL. Trilobiten Mecklenburgs. 
1859. Lichas, NIESZKOWSKI. Mono~p·. 'l'rilob. Ostseeprov. 
1867. Metopias, QuENSTEDT. Petrefaktenkunde. 
1869. Lichas, KARSTENS. Beitr. znr Landesk. herzog. Schleswig und Holstein. 
1874. Lichas, STEINHARDT. In preus. Geschiel1. gef. Triloh. 
1877. Hoplolichas, DAMES. Zeitsch. der deutsch. geol. Gesell. 
1885. Hoplolichas, ScHMIDT. Revision Ostbalt. Silur. Trilob. 
1885. Hoplolicha.~, ZITTEL. Handb. d. Palreontologie. 

DIAGNOSIS. The frontal lobe of the glabella 

longitudinally arched, evenly convex,:tubercled, 

spiniferous or with a single strong baculate~ pro­

cess. Lateral furrows as in Conolichas. Occipital 

ring bearing a simple or corrtpound spine. 

. 
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Sun-GENUS A R G E S, GoLDFuss. 1839. 

1837. ( 'alyuu'w, GREEN. Am. Jour. ~t:iem:e. 
1839. Arges, GoLDFuss. Nov. Act. Acacl. Caes. Leop. Car., vol. xix. 
1843. Argts, GoLDFt:ss. Neut:>s Jarhb. fur 1\lin. 
184u. Lir·lws, BARRA::iDE. Notice p1·elim. su1· le ~yst. sil. Boheme. 
184~. Arges, BEYRICH. Untersuchungen iib. 'l'rilob. 
1847. Coryrlol'tplwlns, Acantkopyge, padim, CoRDA. Prod1·om Monog. l'ohm. 'l'J·il11l,. 
1852. Aryes, HALL. Pal. N. Y., vol. ii. 
1852. Ut-lllts, BARRANDE. ~yst. Sil. Boheme, vol. i. 
1857. Liclws, NrESZKOWSKI. Monog. 'l'rilob. Ostseep1·ov. 
1858. Lidws, HoFFMAXX. '1'1·ilobit. Russlands. 
1878. Udl(tS, AxGELIX. Palreontologia Scandinaviea. 
1885. Arges, SCHMIDT. Revisiott Osthalt. ~ilur. 1'rilob. 

DIAGNOSIS. Middle lobe of the glabella 

sub-rectangular, longitudinally arched, often 

spiniferous. Second lateral lobes larger than 

'the first; third lateral lobes inconspicuous or 

obsolete. Palpebral furrows indistinct. 

SuB-GENUS C E R AT 0 L I C H A S, N. suB-GEN. 

DIAGNOSIS. Frontal lobe ellipsoidal and 

strongly convex, faintly constricted on the 

abrupt and alnwst vertical posterior slope. 

The elevated posterior edge of this lobe bears 

two or four long recurved spines. The lateral 

lobes are very depressed and obsolescent, the 

first and second pairs coalesced, and the third 

pair either obsolete or represented by faint 

tubercles in the occipital furrow. Just within 

each palpebral lobe is a slender spine, and 

the occipital ring bears a long central recurved double spine. 

Ceratolichas differs from Conolichas, Dames, in the depres~ed and obsolete lateral 

lobes; from Terataspis,' Hall, in the sub-quadrate, slightly constricted frontal 

lobe, and from Arges, Goldfuss, in having the frontal lobe shorter, more ele­

vated, and abruptly sloping toward the posterior extremity. 
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Sun-nENUS D I C R A N 0 G M U S , CoRDA. 

1846. Liehus ( p11rlim), B \URA:>~DE. Notice prelim. sm· le ~yst. sil. Boheme. 
1847. Dtr'/"a!lofJlll'ts, ConD.\. P1·otlrom l\Ionog. bohm. 'l'riloh. 
1852. Lichas ( Jlltrtim), BARRANDE. ~y~t. ~il. Boheme, \'()!. i. 
1878. Lir·ltas (partim), ANUELIN. Pnl:ennt()logia ~candinadea.. 

DIAGNOSIS. Dorsal furrows of the e:labella 
'-' 

parallel, becoming obsolete toward the anterior 

margin. Second lateral furrows transverse; 

second lateral lobes sn1aller than the first; 

third lateral lobes inconspicuous or obsolete. 

Palpebral furrows not conspicuous. 

F A~IILY, PROETID~E. 

1847. 

GENUS p R 0 E T u s' STEININGER. 1831. 

1826. C((!ymene, DAL:'>L\.X. Veber Pala·a<len. 
182\1. Calymene, HoLL. Handb. der Petrefakten. 
1831. Proi't ns, f.;TEININGEB. Mem. ~oc. geol. de France. 
1832. CalyJJie!lr', Goi.mT~s. Dechen'~ Handb. d. Geognosie. 
1R32. Calymene. nREEX. Mon. Trilob. North AmeJ•iea. 
1837. Calymene, HISIXGER. Lethrea ~n~eiea. 
1837. Caly/June, QuENSTEDT. Wiegmann Archiv. 
1838. Cal.IJmrne, GREE~. Amer. Jour. ~<·ience. 
183~. Crtl.IJmene, CoNRAD. Second Ann. Rept. Pal. N. Y. 
1839. Asaphus, Ml'RCHISON, ~ilurian ~ystem. 

1839. Asaplms. EMMRICH. De 'l'rilob. Dissert. . 
1840. Calymene, MILNE-EDWARDS. Hist. Nat. Crust. fossiles. 
1842. Culymenl', D'ARCHIAC and DE VERNEUIL. 'l'rans. Geol. Soc. London. 
1842. Asaphus, CoNRAD. JoUI'. Acad. Nat. Sci. 
1843. Gn'((stos, GoLDFuss. Leonha1·dt und Bronn's Neues Jahrb. fi.ir Min, 
1843. Prodns, LEoni((, BuRMEISTER. Organiz. d. 'l'riloh. 
1843. Cal,t;mene. HALL. Rept . .Fourth Dist. N. Y. 
1844. Ge)'([stos, C. F. R<EMER. Rhein. Uebergangsgeb. 
1845. Gerastos, E;\DIRIC'H. N eues J ahrh, fiir Min. 
1845. Proi'lns, LovEN. Ofversigt. af. Kongl. Vetensk Akad. Fo1·handl. 
1846. Prof:'tns, BARRANDE. Notice prelim. sur ~y:--t. Nil. Boheme. 
1846. P1'0<;·tns, BEYRICH. Vntersuchungen i.ib. 'l'rilob. 
1R46. Forbesia, McCoY. Synopsis Sil. Foss. Ireland. 
1846. Proetns, RovAuLT. Bull. ~oc. geol. de F1·ance. 
1847. Proi'hts, .. Yiphogoninrn, CoRDA. Prodrom Mon. bohm. Trilob. 
1848. Pr(Ji'tns, PHILLIPS and ~~UTER. Mern. Geol. SmT. Fnite<l Kingdt'lll. 
1850. Trigonrtsjlis, Cy1i11drasjlis, the Brothers ~.\NDBERGER. Verst. d. Rh<'in. Scht. ~yst. 
1Sf'IO. Proans, F. A. Rm~IER. Beitr. i zm· Harzgeb. 
1852. Pru,·t lls, BARRANDE. Syst. Silnr. bohm., vol. i. 
1852. Pmdns, HALL. Pal. N. Y., vol. ii. 

xli 
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1854. 
1855. 
1856. 
1858. 
1858. 
18n8. 
1859. 
1860. 
1860. 
1'361. 
1862. 
1863. 
1863. 
1864. 
186;). 
1865. 
1868. 
1868. 
1869. 
1870. 
1871. 
1872. 
1872. 
1H72. 
1873. 
1874 
1875. 
1876. 
1876. 
1877. 
1877. 
1878. 
1879. 
1879. 
1880. 

• 1881. 
1881. 
1883. 
1884. 
1884. 
1885. 
!885. 
1885. 
1885. 
1886. 
1887. 
1887. 
1887. 
1887. 
1887. 
1887. 
1888. 

SYNOPSIS OF GENERA. 

P1·oetus, WIRTGEN and ZEILER. Verhandl. d. Naturhist. Vereins. 
Pr(letus, SHUMARD. Geol. Snrv. Missouri. 
Oylindmspis, RICHTER. Beitr. zut· PaHiontol. d. 'l'hi.iringerwaldes. 
Proi;tus, BIGSBY. Quart. Jour. Geol. Soc. 
PJ'(Ji;tus, F. A. RmMER. Beitt·. iv zm· Harzgeb. 
PI'Odus, GIEBEL. Silut·. Faun. Unterharz. 
P1·oetns, HALL. Pal. N Y., vol. iii. 
Proi;tus, HALL. Thirteenth Rept. N. Y. ~tate Cab. Nat. Hist. 
Proau,s, BILLINGS. Canadian N aturali.st and Geologist. 
Prod1t8, HALL. Descrip. New Species Fossils. Rept. N. Y. State Cab. Nat. Hist. 
Produs, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist. 
Proetus, SHUMARD. Trans St. Louis Aca<l. Sd. 
Prod·us, RICHTER. Zeitschr. der deutschet·. geol. Gesell::;chaft. 
Proetus, RICHTER. Zeitschr. der dentscher. geol. Gesellschaft. 
Prodns, MEEK and WoRTHEN. Proc. A cad. Nat. Science. 
Proi.;tns, RICHTER. Zeitschr. der deutsch. geol. Gesellsehaft. 
Proet1ts, MEEK an<l WoRTHEN. Geol. Surv. Illinois, vol. iii. 
Gerastos, DEWALQUE. Prodrom. d'une Descr. geol. de Belgique. 
Proehts, LrNNARSSON. Vestergotl. ('amb. oeh silur. Aflag. 
Proetus, TIETZE. Devon. Schicht. Ebet·sdorf. 
Proet·us, MEEK. Proc. Acad. Nat. Science. 
Proetns, KAYSER. Zeitschr. der deutsch. geol. Gesellschaft. 
Proet'ltS, MEEK. Amer. Jour. Science. 
Proetus, BARRANDE. Syst. Sil. Boheme. vol. i, Suppl. 
Proetns, MEEK. Geol. Surv. Ohio Paheontology, vol. i. 
Proetns, BILLINGS Palreoz. Foss. Canada, vol. ii. 
Proetns, HALL and WHITFIELD. Geol. Surv. Ohio Palreontology, vol. ii. 
PTOi.;tns, C. F. RmMER. Lethrea palreozoiea. 
Proetus, HALL. Illustrations of Devonian Fossils. 
Prui;tus, HALL and WHITFIELD. U. ~. Geol. Surv. Expl. Fortieth Parallel. 
Proetus, MEEK. U. S. Geol. Smv. Expl. Fortieth Parallel. 
Proetus, Forbesia, Celmutt, ANGELIN. Paheontologia Scandinavica. 
Produs, NovAK. Studien an Hypostomen, i. 
Proe·tus, BARRIS. Proc. Davenport Aca<l. Science. 
Dechenella, KAYSER. Zeitseh. der deutsch. geol. Gesellschaft. 
Proe"tus, WILLIAMs. Amer. Jour. Science . 
Proetus, WETHERBY. Jour. Cincinnati Soc. Nat. Hist. 
Proe"tus, WooDwARD. Geological Magazine. 
Proi:"tus, WALCOTT. Palreontol. Eureka Dist. 
PToe-tns, NovAK. Studien an Hypostomen, ii. 
Proe-tus, Dechenflla, CLARKE. Geol. Succession in Ontal'io Co. 
ProetuH, <EHLERT. Bull. de la Soc. d'Etudes Scientif. d'Angers. 
Proetus, MAuRER. Kalke von Waldgit·mes. 
Proe'f/us, ZITTEL. Handb. d. Palreonto1ogie. 
Prol,.tw;, MAURER. Fauna d. rechtsrhein. Unterdev. 
Dechenella, STAINER. Ann. de la. Roe. geol. de BretagnP. 
ProHus, Phillipsia (pa1·tim), HERRICK. Buli<•tin Denison Uniyer:;lity. 
PToe-tus, FoERSTE. Bulletin Denison University. 
Dechenella, 1'scHERNYSCHEW. Mem. Comite geol., vol. iii. 
Proe·tus, <EHLERT. Annales <L Societe Geologique, vol. xix. 
Proe"tus, VoGDES. Ann. N.Y. Acad. Science. 
Proetus, JJechenella, FRECH. Zeitschr. der deutsch. geol. Gesellschaft. 
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DIAGNOSIS. Body generally srnall, elongate­

ovate in outline. Cephalon semicircular, n1argin 

usually conspicuous and elevated; genal angles 

rounded or produced into spines. Glabella tapering 

anteriorly, scarcely reaching the frontal margin; 

lateral furrows conspicuous, faint or obsolete on 

the dorsal surface, distinct upon the internal sur­

xliii 

face. Eyes large, semilunate; lenses small, homocorneal. Facial sutures be­

ginning on the posterior margin, just within the genal angles, and ~unning from 

the eyes in nearly straight lines to the frontal margin, terminating on the edge 

of the doublure. Hypostoma elongate-rectangular, margins incurved and cen­

truru very convex. Thorax longer than the cephalon, composed of from eight 

to ten segments, which are sulcate upon the pleuroo, sharply angled at the 

fulcrum, and rounded at their extremities. Pygidium sub-semicircular. Axis 

arched and bearing from four to thirteen annulations; pleuroo annulated ; mar­

ginal area broad and entire. 

The genus Proetus possesses a greater specific representation in the Devo­

nian formations of North America than any other group of Trilobites, and 

appears to have attained its culmination of development both in species and 

individuals in the waters which deposited the limestones of the Upper Helder­

berg group. But notwithstanding the abundance of specimens in these rocks~ 

our knowledge of many of the species is imperfect on account of their usually 

fragmentary condition, and more complete material may eventually require the 

union of some of the forms described from detached parts of the animals, and 

which are now of necessity regarded as distinct species. In the higher Devonian 

formations the species are fewer, but the specimens are usually more complete 

and more satisfactory for purposes of description. 

The material which has been at hand for the study of the twenty-six Devo­

nian species here described is fairly representative, and in some instances com­

paratively abundant. All our observations point distinctly to the fact that the 

genus Proetus includes a well-defined group of Trilobites, subject to but little 

variability in essential characters, and that the numerous subdivsions of the 
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genus erected by various authors have not been founded on the broadest 

conception of the value of slight variations. 

With the single exception (P. longicaudus), all the American Devonian species 

possess ten thoracic segments; this one has but nine, and were this feature to 

be accorded generic significance, the species would fall under the subdivision 

Xiphngonium, Corda (Prodron1 Monogr. bohm. Trilob., 1847). Ten however is 

the normal nu1nber of segments for the genus, and the possession of but nine 

(P. sculptus, Barrande), or even of eight (P. Barrandii, F. A. Roomer), is perhaps 

to be regarded as an embryological character retained in maturity. It has been 

customary to constitute subdivisions of this- genus, and even distinct genera, 

upon the variations in the form of the glabella, and in the apparent number 

and length of the transverse glabellar furrows. Evidently the fact has fre­

quently been overlooked. that a glabella which evinces no trace of these fur­

rows upon the external surface, will, under favorable weathering or upon a cast 

of the internal surface, show the norn1al number of four pairs and the poste­

rior accessory pair of furrows. In occasional instances, where the ornamenta­

tion of the crust of the glabella has been preserved without defect, traces of 

all these furrows may be observed, but this is not true of species in which the 

glabella is normally smooth. The vertical compression of the crust, causipg 

it to give way along the furrows, often develops them, or the slight detach­

ment of the crust from its matrix makes them apparent by translucence. 

Thus the species Proetus folliceps, P. crassimarginatus, P. Haldemani, P. Rowi, 

in normal preservation, have a smooth, unfurrowed dorsal surface, but either 

in casts of the internal surface, or in cases of compression, show all the char­

acteristic glabellar furrows. In the former condition of preservation P. fol­

liceps, P. crassimarginatus, P. clarus, P. Haldemani, P. Rowi and P. macrocephalus 

would follow the type of Gerastos, Goldfuss; P. canaliculatus and P. longicaudus 

would belong to the genus .lEonia, Burmeister. In other stah'H of preservation 

P. folliceps, P. Haldemani, P. Rowi and P. macrocephalus would fall under the 

recently established genus Dechenella, Kayser. Therefore, and for the addi­

tional reason that even upon the internal surfacp of the glabella the furrows 

are subject to great variation in development (in P. crassimarginatus and 
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P. ovifrons being almost extinct), it bec01nes manifestly impossible to ascribe 

even a sub-generic value to such variations. 

The sub-genus Phaijton was proposed by M. Barrande, in 1846, for forms 

of Proetus in which the pygidium bears a marginal fimbria caused by the ex­

tension of the annulations. 

Forbesia, McCoy, 1846 (Proetus concinnus, Dalman, type), is a Proetus in which 

but two pairs of lateral furrows have been observed. 

Celmus, Angelin, 1878 (G. granulatus, Ang., type), is founded upon an ex­

ample in which there are twelve thoracic segments and but two pairs of lateral 

furrows. These last two genera are as yet imperfectly known, and n1ay prove to 

include species showing a structure intermediate between that of the true 

Proetus and of Cyphaspis. 

GENUS pH A E T H 0 N IDEs, ANGELIN. 1878. 

183:>. Asap.ltns (pal'tim), MuRcHISON. Silmian System. 
1845. Prof"tns (pal'tim), LoVEN. Ofversigt. af. Kongl. Vetensk. Akad. Forhan<ll. 
1846. Phai:'ton, BARRANDE (!). Notice preliminaire su1· les Syst. Sil. Boheme. 
1~47. Prionopeltis, CoRDA(?). Prodrom Monog. bohm. 'l'rilob. 
1852. Proi .. tus (Piwi:'ton), BARRANDE (?). Syst. Sil. Boheme, Yol. i. 
1863. Proi:'tus (lmrtim), BILLJ"'Gs. Dev. and Silm·. Foss. Squa1·e Lake, Me. 
1877. Proi:tus (PhaC"ton), MEEK. U. S. Geol. Surv. Expl. Fortieth Parallel. 
ISiS. Phai:'thonides, ANUELIN. Pal::eontologia Scamlinavica. 
1885. Pkai,.ton, <EHLERT. Bull. de la Soc. <l'Etudes Scientif. d'Angers. 

DIAGNOSIS. Cephalon as in Cyphaspis, the fron­

tal area, however, being more deeply concave, 

and the lateral glabellar furrows stronger and 

generally duplicate. Thorax composed of. not less 

than seven narrow segments, and probably more. 

Axis wide. Pygidium Proetoid, relatively large, 

bearing from eight to twelve annulations upon 

the axis, and eight or nine ripon the pleurre. 

rrhese annulations extend to the margin, and 

are conspicuously duplicate their entire length. 

Surface tubercled or smooth. 

0 
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The term Pha()ton was used by M. Barrande in 1846 (Notice preliminaire sur 

le Systeme Silurien et les Trilobites de Boheme, p. 62), to include a certain series 

of Trilobites possessing Proetoid characters, but differing from the normal Proetus 

in having the annulations of the pygidium produced into a marginal fimbria. 

This term was at first given generic value, but subsequently reduced by its 

author (Syst. Sil. de Boht~me, vol. i, p. 433, 1852), to the position of a sub­

genus. The name Pltaeton was long previously used by Linnreus for a genus of 

birds, and in 184 7, Co_rda (Prodr01neiner Monographie der B<">hmischen Trilobi­

ten) made use of the term Prionopeltis for the same group. In 1878, Angelin, in 

the posthumous edition of the Palceontologia scandinavica (part i, p. 21 ), referred to 

the group under the term Phaethonides, ascribing the credit of the name to 

Barrande, giving it generic value and re-defining the genus in the following 

words: 

" Corpus latiusculum, sub-ovate, distincte longitudinaliter trilobum, testa 
lrevissima, aciculata tectum. 

"Caput semilunare, undique marginatum canaliculoque lato, intramarginali 
prreditum. Anguli capitis exteriores cornigeri. Frons ovata marginem api­
calem haud attingens, utrinque lobo 1 distincto basali, lineisque 2 obsoletis 
abbreviatis impressis. 

'~ Oculi sat magni, semi-circulares, approximati, sub-basales. Sutura facialis 
utrinque ab oculis extrorsum flexa, postice ad latera capitis anticeque ad margi­
nem apicalem ducta. 

" Thorax e seg1nentis 10, sulco pleurico instructis; rachi pleuris angustiore. 
"Abdomen majusculum, semi-circulare, immarginatum, margine integerrimo 

aut dentato; rachis augusta, sub-cylindracea, aute scuti apice1n evanescens; 
latera scuti sub-plana, costis dichotomis." 

As thus amended the group is made to include not only species with fitnbri­

ated pygidia, hut also such as have the pygidial margin entire;. cephala with a 

short, ovoid glabella, having distinct basal lobes and two pairs of faint, obso­

lescent lateral furrows in front of the lobes. 

The type species under Angelin's diagnosis is Asaphus ( Proilus) Stokesi, 

Murchison, in which the pygidium ha~ an entire margin, and the cephalon 

bears features which are more closely similar to those of the genus Cyphaspis 
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than of Proetus, namely: the glabella is short and ovoid, with large, sub-pyri­

forrn basal lobes distinctly separated frmn the body of the glabella, frontal area 

broad and conspicuous. In the type species of Phadon, however ( Pro;;ius 

Archiaci and P. striatus, Barrande), the glabella is sub-quadrate or broadly conate, 

the basal lobes not separated from the glabella by the third lateral furrow~, 

while the two pairs of anterior furrows are clearly visible. Angelin's genus 

Phai-thonides includes a well-defined group of trilobites allied in certain features 

of the cephalon to Cyphaspis, and in certain features of the. pygidiurn to Proidus, 

but it appears very doubtful if this ter1n can be used with propriety to cover 

the species recognized by Barrande under the name Phai;ton. Phaethonides 

is represented in the American formations by four species, two from the Lower 

Helderberg and two from the Devonian, and both cephalon and pygidium of 

all these are known. A doubtful species is known from the Devonian rocks 

of Nevada, which seems to be more closely allied to the Phaeton of Barrande 

than to the Phafthonides of Angelin. Shall it eventually prove necessary 

to separate the species originally included under Phaeton as generically distinct 

frmn Phaethonides, recognition should be accorded to the term Prionopeltis, 

Corda, 184 7, which name was proposed for the same variations included under 

the term Phaeton, Barrande. 

GENUS C Y P H A S P I S, BuRMEISTER. 1843. 
1843. Gyphaspis, BuRMEISTER. Organ. uer Trilobiten. 
1843. Galymene, F. A. R<EMER. Verstein. des Harzgeb. 
1843. Gera.<Jtos, GoLDI<'USS. Leonhardt and Bronn's N eues Jaht·b. fiir Min. 
1844. Phacops, C. F. R<EMER. Verstein. d. Rhein. Uebergangsgeh. 
184:>. Proetus, LoVEN. Ofversigt. af. Kongl. Vetensk. Akad. Forhandl. 
1846. Gyphaspis, GEr~rTz. Grund•·· der V erstein. 
1846. G.1Jphaspis, BARRANDE. Notice prelim. sur. Syst. Silm. 
1847. G!Jphaspis, Gonoparia, Goniopleltra, CoRDA. Prodrom Monogr. bohm. Triloh. 
1850. Guphaspis, the Brothers SANDBERGER. Verstein. d. Rhein. Schichtensyst. 
1852. Cyphaspis, BARRANDE. Syst. Sil. Boheme, vol. i. 
1852. Gyphaspis, F. A. R<EMER. BeitJ·. ii zur Ha1·zgeb. 
1855. Gyphaspis, SHuMARD. Geol. Smv. Missouri. 
1855. Cyphaspis, F. A. R<EMER. Beitr. iii zur Harzgeh. 
1858. Cypha.'lpis, GIEBEL. Silur. Fauna Unterharz. 
1862. G!Jphaspis, HELLMANN. Die Petrefackten Thii•·ingens. 
1863. Cyphaspis, HALL. Trans. Albany Institute. 
1869. G.1Jphaspis, HAIDENHA!N. Zeitsch1·. der (leutsch. geol. Gesellsch. 
1872. Cuphaspis, BARRANDE. Syst. S~l. Boheme, vol. i, suppl. 
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lSi -1. C!Jphaspis, STEINHARDT. DiP bis jPtzt in p1·eu:,;:-;, f~esehieh. gef. Triloh. 

1875. C!Jphaspis, MAURER. Neues Jahrb. fii1· Min. 
1S7o. Cyphaspis, C. F. Rru~mR. Leth::ea pal::eozoica. 
lSiti. Phillipsia '! ( Bmchym~topns ?). HALL. Illustrations of De\'ouian Fossils. 
1 SiS. Cyphaspis, K;,. YSEIL Faun. aelt. Devon. Ablag. des. Harzes. 
1S78. Goniopleura, A.:->GELI:s-. Palreontologia Sean1linavica. 
1S79. Cyphaspis, HALL. Twenty-eighth Rept. N. Y. Ntate Mns. Nat. Hi::-tory. 
lSSl. Cypha.<~pis, HALL. Eleventh Arm. Rept. Geol. Surv. Intliana. 
1St)0. C!Jphaspis, WHITE. Secon1l Ann. Rept. Geol. Survey In1Hana. 
lS~-t. Cypha.<~pis, Cr.AHKE. Nem·s Jahrh. fli1· Min. 
lSf'-!. Phillipsia 1, C!Jphaspis, WALCOTT. Pal::eontol. Eureka Di:,;tJ·ict. 
lSS:l. Cyphaspis, CLARKE. C+eol. Succession in Ontario Co. 
1885. Cyphaspis, MAuRER. Fauna der Kalke \'On W aldgirmes. 
1SR5. Cyphaspis, ZITTEL. Han1lbuch d. Pahontologie. 

1881). CyplzasJiiS, l\1.-\URER. Fnuna 1l. reeht::Th. Unterdeyon. 
1 RS6. Cyplzaspis, BARROIS. Ann. de la Soc. geol. du Nord. 

DIAGNOSIS. Cephalon semicircular; genal 

angles produced into long spines. Glabella 

strongly arched, short and narrow, with two 

small pyriform basal lobes, bounded on all 

sides by deeply impressed furrows. Anterior 

lateral furrows obsolete. Cheeks broad, gran­

ulose; eyes small, semilunate. Facial sutures 

beginning near the genal angles, and in front 

of the eyes diverging to the frontal1nargin. Thorax composed of fr01n ten to 
seventeen segments, which are rounded at their extrernities. Pygidium senli­

circular, bearing from two to eight annulations upon the axi~. 

XIPHOSURA. 

FAMILY, LL\IULIJU<~. 

GENUS p R 0 T 0 LIM u L uS, PACKARD. 1886. 

1885. Prtsfwichia, H. f-l. WILLIAM:-;. Amer .• Tom·. NeieJH'P. 
1886. Protolimulns, PA<'KARD. :\I,~nl. Nat. A1·:ul S~:ienees. 

DIAGNOSIS. Cephalothorax relatively large, ~ub-semicircular, genal angle~ 

produced. Cephalic appendages small ; terrninal segments of the posterior 

rnen1bers foliaceous. Abdomen composed of six('?) segments, including the large 
caudal spine. 
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Thi8 genus is represented by a single 

species which demonstrates the early ap­

pearance of the true limuloid crustacea. It 

is probable that its nearest known ally is the 

Neolimulusfalcatus, Woodward, from the Upper 

Silurian of Lanarkshire. The latter fossil IS 

regarded by Packard (Mem. Nat. Acad. Sci., p. 

151, 1886), as not referable to the XIPHOSURA, 

and, together with the genera Hemiaspis, Bunodes, 

Pseudoniscus and others are 1nade to constitute 

a distinct group (suborder, Packard), SYNZIPHO-

SURA. This separation is n1ade principally on 

the ground that in all these forms the abdorni-

' . . . 
' ' ': 
'' '' 
. ' 

nal segments are free and not coalesced as in Neolimulns fal~atus, woodward. 

xlix 

Limulus. It may be questioned whether the non-anchylosis of the segments 

has been satisfactorily demonstrated in Neolimulus, or if so, whether a division 

of so high value as a sub-order is wisely established upon a single larval 

character. 
EURYPTERIDA. 

FAMILY, EURYPTERIDJE. 

GENUS EUR YPT ER us, DEKAY. 1825. 
1825. Eu1·ypterus, DEKAY. Ann. Lyceum Nat. Hist. New York. 
1831. Eiduthea, ScouLER. Edinburg Journ. Nat. and Geograph. Science. 
1835. Eurypterus, HARLAN. Med. and Phys. Researches. 
1835. Eurypterus, HARLAN. Trans. Geol. Society Penna. 
1835. Eu1·ypter1ts, BRoNN. Leth[ea geognostica. 
1836. Eurypterus, HIBBERT. Trans. Roy. Soc. Edinburg. 
1839. Eurypterus, FrscHER. Bull. de. la Soc. Imp. des N aturalistes de Moscou. 
1841. Eurypterus, CoNRAD. Ann. Rept. Pal. New York. • 
1843. Eu1-ypte1'1ts, VANUXEM. Geol. N. Y.; Rept. Third Dist. 
1843. Eurypteru.<J, BuRMEISTR. 01·gan. der Trilobiten. 
1848. Eurypterus, C. F. R<EMER. Palreontographica. 
1850. Enrypterus, C. F. R<EMER. Leth[ea geognostica. 
1853. Eurypterus, DANA. Crust. U. S. Expl. Expe<l. Capt. Wilkes. 
1854. Eurypterus, ErcHWAI.D. Bull. de la Soc. Imp. des Naturalistes de Moscou. 
1855. EU?-ypterus, McCoY. British Pal[eoz. Fossils. 
1855. Lepidoderma, REuss. Denkschr. der Akad. Wissensch. Wien. 
1856. Eurypterus, HuxLEY. Quart._Jour._Geol. Soc. 
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1856. 
1856. 
1856. 
1858. 
1859. 
1859. 
1859. 
1859. 
1863. 
1864. 
1864. 
1868. 
1868. 
1868. 
1869. 
1870. 
1871. 
1871. 
1872. 
1872. 
1876. 
1877. 
1882. 
1882. 
1884. 
1884. 
1887. 

SYNOPSIS OF GENERA. 

Lesmahago, MuRCHISON. Quart. Journ. Geol. Soc. 
Himantopterus, SALTER. Quart. Jour. Geol. Soc. 
EttryptentS, BANKS. Quart. Jour. Geol. Soc. 
Em·,ypterus, SALTER. Quart. Jour. Geol. Soc. 
Eurypterns, PAGE. A<lvanced Text-book of Geology. 
Eurypterns, Dolichoptertts, HALL. Paheontology N. Y., vol. iii. 
Eurypterus, HuXLEY awl SALTER. Mem. Geolog. Sun·. United Kingdom. 
Enr,ypterus, NIE6ZKOWSKI. Archiv. fur Natnrkunde Liv, Est und Kurlands. 
EtMypterns, SALTER. Quarterly Journal. Geol. Soc. 
Enryptenu;, WooDWARD. Bl'itish Assoc. Rept. 
Ettrypterns, WooDWARD. G('ological Magazine. 
Bw·,l)ptents (Anthraconectes), MEEK an<l WuH'I"HEN. Amer. Jour. Science. 
E-urypte1·ns (Anthraconecfes), MEEK an<l WoRTHEN. Geol. Surv. Illinois, vol. iii. 
Eu1·ypterus, WooDWARD. Quart. Jour. Geol. Soc. 
Pterygotus, BAILY. Brit. Assoc. Rept. 
Euryptel'lls, WooDWARD. B1·itish Assoc. Rept. 
Eu1·ypto·us, WooDWARD. Quart. Jonr. Geol. Soc. 
Enryptel'lls, WooDWARD. 'rrans. Woolhope ClulJ. 
Enrypterns, BARRANDE. Syst. Sil. du C<~nti·e de la Boheme. Suppl. 
Enrypterus, WooDWARD. Monogr. Brit. Foss. Merostomata. 
Enrypterus, C. F. R<EMER. Leth~Ba pal~Bozoica. 
Eurypterus, Dolichopterns, C. E. HALL. Trans. Amer. Philos. Soc. 
Ew·ypterns, PoHLMAN. Bull. Buffalo Soc. Nat. Sci. 
Eurypterus, WHITFIELD. Descr. New Species Fossils from Ohio. 
Eurypterus, HALL. Eurypterid!B Devon. and Carbonif. Format. Penna. Rept. P 3. 
Eurypterus, WHITEAVES. Geol. and Nat. Hist. Surv. Canada. Pal~Boz. Fossils. 
Etn·ypterus, WooDWARD. Geological Magazine. 

DIAGNOSIS. Body elongate. Cephalon about one-fifth the length of the body, 

sub-quadrate in outline, gently convex. Eyes large, reniform, situated some­

what anteriorly, and within the~n lie two ocular punctoo or ocelli. Oral aperture 

surrounded by five pairs of cephalic appendages, in front of which is a pair of 

minute antennules. The first three pairs of appendages or gnathopods are of 

approximately the same length, the joints of the fourth pair being more elon­

gate and the fifth pair being developed into powerful swimrr1ing appendages, the 

last two segments of which are very broad and flat. Behind the mouth lies an 

oval plate (Metastoma). Abdomen upon the dorsal side composed of six segments, 

the first of which corresponds to the operculum of Limulus. Upon the ventral 

surface there are but five segments apparent, all of which are divided by a median 

suture, the first two bearing median processes extending posteriorly. The 

first segment also bears a series of sym1netrically arranged 1nedian plates, which 

may be connected with the genital apparatus. Post-abdomen composed of six 

tapering segments and a long slender caudal spine. 
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GE~US s T y L 0 N u R u s' PAGE. 1856. 
1856. Stylon7t1'US, PAGE. AdYanced 'l'ext-book of Geology. 
1857. EU1'JJ'pterus, SALTER. Edinh. New Phil. Journ. 
1859. Stylonurus, PAGE. Advanced 'l'ext-book of Geology, 2d ed. 
1859. Eu7'.1Jllfei'US ( partim), SALTER. Quart. Joum. Geol. Socidy. 
1859. Eurypterns, SALTER. Iu Murchison's Siluria, 3d e<l. 
1864. Stylonnrus, WOODWARD. British Assoc. Rept. 
1867. Sf.IJlonnrus. Mm·chison's Siluria, 4th ed. 
1881. Equistfides, DAWSON. (!) Quart. Journ. <ieol. Soc., vol. xxxvii. 
1882. Stylonnr1ts, MARTIN. Trans. N. Y. Acad. of ~(:iences. 
1883. Dolichocephala, CLA YPOLE. P1·oc. Ame1· Philos. Soc. 
1883. Stylonnrns, HALL. 'l'hirty-sixth Rept. N. Y. State Mus. Nat. Hist. 

DIAGNOSIS. Body in general propor­

tions similar to Eurypterus. Cephalon 

sub-quadrate or sub-pentagonal in 

outline. Eyes large, circular and 
approximate, SOinetimes surrounded 

by conspicuous orbital ridges. Ocelli 

situated. at the posterior extremity of 

a median ridge, passing between the 

eyes. Surface coarsely squamose. 

Cephalic appendages in five (?) pairs, 

the last of which are produced nearly 

to the extremity of the telson. Seg­

ments of the Abdomen as far as known, 

similar to those in general features 

of Eurypterus. Those of the post­

abdomen each. bear a pair of lateral, 

detachable processes or epimera. Cau­

dal spine long and slender or sub­

clavate. 

Restoration of Stylonurus Logani, according to \\' oodward. 
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ORDER, PHYLI_JOCARIDA. 
, 

FAMILY, CERATIOCARIDlE. 

GENUS C E R A T I 0 CAR I S, McCoY. 

1839. Onchus (pm·tim), AGASSIZ. Murchison's Silurian System. 
1848. Onchus (partim), PHILLIPS. Mem. Geol. Surv. United Kingdom. 
1849. Pterygotus, Ceratiocaris, McCoY. Ann. and Mag. Nat. Hist. 
1851. Leptocheles, McCoY. Brit. Palreoz. Foss. 
l 851. Pterygotus (Leptocheles), BRONN. Lethrea geognostica. 
1852. Onchus, HALL. Pal. N. Y., vol. ii .. 
1852. Ceratiocarir.;, BRONN. Lethrea geognostica. 
18fi3. IJithyrocaris, GETNITZ. Verstein. Grauwacken. Sachsen. 
1853. Leptocheles, McCoY. Quart. Jour. Geol. Soc. 
1853. Ceratiocal'is (Leptocheles), BARRANDE. Nemis Jahrb. flir Min. 
1853. IJithyrocaris '!, SHARPE. Quart. Journ. Geol. Soc. 
1854. Ceratiocaris, Leptocheles, MuRCHISON. Siluria. 
1856. Ceratiocaris, SALTER. Quart. Journ. Geol. Soc. 
1859. Ceratiocaris, HALL. Pal. N. Y., vol. iii. 
1859. Cemtiocaris, SALTER. In Murchison's Siluria. 
1860. Ceratiocaris, SAL1.'ER. Ann. and Mag. Nat. Hist. 
1860. Ceratiocari.r;, ANGELIN. Palreontologia Scandinavica, suppl. 
1865. Ceratioca1·is, WooDWARD and SALTER. Chart Foss. Crustacea. 
1865. Cemtiocaris, WoODWARD. Geol. Magazine. 
1866. Cemtiocaris, WooDWARD. Geol. Magazine. 
1866. Ceratioca1·is, SALTER. Mem. Geol. Surv. United Kingdom. 
1867. Ceratiocaris, SALTER. In Murchison's Siluria. 

1849. 

1868. Ceratiocari.c;'!, MEEK and WoRTHEN. Am. Jour. Sci. and Pal. Ill., vol. iii. 
1871. Cemtiocaris, WooDWARD. Geol. Magazine. 
1872. Cemtiocaris, WooDWARD. Geol. Magazine. 
1872. Ceratioca1·is, BARRANDE. Syst. Sil. BoMme, vol. i, suppl. 
1872. Ceratiocaris (Colpocaris), MEEK. Proc. Acad. Nat. Sci. Phila. 
1873. Ceratiocaris, ETHERIDGE. Mem. Geol. Surv. Scotland. 
1874. Ceratioca1'is, ETHERIDGE. Ann. anl'l Mag. Nat. Hist. 
1875. Ceratiocaris (Colpocaris), MEEK. Geol. Slll'v. Ohio Palreontology, vol. ii. 
1876. Ceratiocaris, C. F. R<EMER. Lethrea palreozoica. 
1878. Ceratiocaris, YouNG. Proc. Roy. Phys. Soc. Edinb. 
1881. Ceratiocaris, PoHLMAN. Bull. Buffalo Soc. Nat. Sci. 
1882. Ceratiocari8, PEACH. 'l'rans. Roy. Soc. Edinb. 
1883. Ce1·atiocaris, PACKARD. Monog. North Ame1·. Phyllop. Crust. 
1883. Ceratiocari.r;, ETH.ERIDGE, WooDWARD and JoNES. Rept. Committee Fossil Phyllop. 
1884. CeratiocaJ·i.'l, BEECHER. Ceratiocaridre Chemung and Waverly groups, Geol. Surv.Penna. Rept.P 3. 
1885. ' Ceratiocaris, ZITTEL. Handl>. d. Palreontologie. 
1885. Ceratiocaris, NovAK. Sitzungsb. bohm. Gesellsch. d. Wissensch. 
1885. Ce1·atiocaris, CLARKE. Devon. Faunas Ontario Co. 
1885. Ceratioca'ris, CLARKE. Geol. Succession in Ontario Co. 
1885. Ceratiocaris, JoNES and WooDWARD. Geol. Maga?.ine. 
1886. Ceratiocaris, PoHLMAN. Bull. Bnffalo Soc. Nat. Sci. 
1887. Ceratiocaris, ETHERIDGE, WooDWARD and JoNES. Fifth Rept. Committee Fossil Phyllop. Palreoz. 

Rocks. 
1888. Ceratiocaris, JoNES and WooDWARD. Geological Magazine, March and April. 
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DIAGNOSIS. Carapace bivalved, prob­

ably with mernbranous attachment, no 

distinct hinge-joint observable; valve~ 

sub-ovate, semi-ovate, sub-quadrate or 

trapezoidal; contracted in front, with 

liii 

the end sharp or rounded above the median line of the valve; more or less 
truncate. 

marked. 
Rostrum a single lanceolate piece, the surface of which is chevron­

Antennoo (?) obscure. Dentate mandibles often apparent. Abdomen 

many-jointed, with fourteen or more seg1nents, of which from four to seven 

extend beyond the carapace. Some or all of these segments bore small lamelli­

form branchial appendages. Post-abdomen consisting of a long caudal plate 

which supports three caudal spines, namely: (1) a strong, tapering telson, thick 

at the proximal end, with its trifid articulating surface rese1nbling that in the 

telson of Limulus, acute at the distal extremity and with the lateral margins 

ornamented with spinules or setoo; and (2) two shorter, simpler, lateral append­

ages. The entire dorsal surface has a lineate ornament, and the ventral margin 

of the carapace a thin raised rirn. (Jones and Woodward, Geol. Mag., Decade 

iii, vol. ii, p. 385. 1885.) 
The species from the North American Devonian which are referred to this 

genus, are represented only by very incomplete specimens, which leave much 

to be desired for an accurate determination of their generic relations. The 

genus reached its culmination both in specific and individual development in 

the Upper Silurian and probably became extinct in this country with the close 

of the Devonian age. 

GENUS E cHIN 0 cAR Is, WHITFIELD. 1880. 
1863. Ceratiocaris, HALL. Sixteenth Rept. N. Y State Cab. Nat. Hist. 
1876. Ceratiocaris (Aristozoe), HALL. Illustrations of Devonian Fossils. 
1880. Ecltinocaris, WHITFIELD. Amer. Joul'll. Science. 
1881. Equisetides, DAWSO:i (1). Quart. Joul'l1. Geol. Soc., vol. xxxYii. 
1682. Echinocaris, PACK AHD. American Naturalist. 
1883. Echinocaris, PACKARD. Monog. N. Amer. Phyllop. Crustacea. [P 3. 
1884. Ecltinoca1·is, BEECHER. Ceratioearid~ Chemung and \Vayerly groups, Geol. Surv. Penna. Rept. 
1~84. Echinucaris, JoNES an(l WooDWARD. Geolog. Mag. 
l~S:i. Echinocaris, ETHERIDGE, WooDWARD an<i JoNES. 'rhh·d Rept. on Fossil Phyllopoda. 
1885. Eckinotaris, ZITTEL. Han(lh. d. Pal~ontologie. 
1885. Ecltinocaris, NovAK. Sitzungsber. d. bohm. Gesellsch d. Wissensch. 
1885. Echinocaris, CLARKE. Devon. Faunas Ontario Co. 
1886. Echinocaris, CLARKE. Geol. Succession in Ontario Co. 

Digitized by the New York State Library from the Library's Collections



liv SYNOPSIS OF GENERA. 

DIAGNOSIS. Carapace bivalvular, each valve obliquely 

sub-ovate in outline; hinge-line straight and shorter 

than the greatest length of the shield. Anterior ex­

tremities slightly gaping, posterior extremities soine­

what produced, incurved or truncate. Rostrum absent 

or not observed. The cephalic and anterior portion of 

the thoracic area marked by various regularly and sym­

metrically arranged nodes, two of which bear the optic 

:-~pots. Nuchal furrow more or less distinct. The tho­

racic portion of each valve bears one or two longitudi­

nal, somewhat curving lateral ridges or carinoo. Abdo­

men naked, composed, so far as known, of six somites, 

which are furnished with short spinules or prickles on 

their dorsal surface. Caudal plate short and produced 

into a stout telson. Lateral spines or cercopods nar­

row and longer than the telson. 
There are now known seven species referable to 

this genus in which the carapace has been observed, and while these are 

well-defined by differences in outline and the development of the nodes and 

ridges upon the surface, it appears that the nodes are constant in number and 

disposition in all the species. .Of these nodes the cephalic region bears two, the 

anterior of which is large, irregularly defined and sometimes strongly tubercled 

up.on its surface (E. punctata, E. socialis), the posterior small and situated close 

upon the hinge-line; the thoracic region also bears two, one at the hinge-line 

just behind the nuchal furrow, obliquely and anteriorly produced; the second 

originating near the ventral extremity of the first, transversely and posteriorly 

elongated and sometimes continuous with the later~l carina. (E. sublcevis, 
E. pustulosa.) 

It is important to notice that certain species of the genus Aristozoi:', Barrande, 

exhibit an arrangement of the cephalothoracic nodes very :-~imilar to that in 

Echinocaris (A. memoranda, A. regina, A. bisulcata), while other species included 

under that genus are widely dissimilar in this respect. None of the carapaces 
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in Aristozoe bear lateral carinoo. It has recently been shown by Novak (Sitz­

ungsber. d. Kl. bohm. Gesellsch. d. Wissensch. Jahrg. 1885,) that the species 

Bactropus longipes, Barra11<le, is probably the posterior abdominal somite of 

Aristozo(; regina, and that the Ceratiocaris debilis, Barrande, may prove to be the 

telson spine of the same species. This spine is longitudinally ridged and bears 

a row of short prickles along each lateral margin. The genus Ptyclwcaris, 

Novak, 1885, from the same beds as Aristozoe, presents an intermediate group 

of forms in which the lateral carina is present, but in the arrangement of the 

anterior nodes it differs from both Echinocaris and Aristozoe. The points of 

similarity in Aristozoe and Ptychocaris with Echinocaris are of interest as the 

former genera antedate Echinocaris in palooozoic· faunas, being characteristic of 

the Etage F, or Hercynian Fauna of Kayser and Novak, while the genus 

Echinocaris is limited to middle and upper Devonian formations, and as yet 

known is exclusively American in its (listribution. 

GENUS E L y M 0 c A R I s' BEECHER. 1884. 

1884. Elymoca1is, BEECHER. Ceratiocaridre Chemung and Waverly groups, Geol. Sm-v. Penna. Rept. P 3. 
1885. EZ.IJnwcaris, ETHERIDGE, WooDWARD an<l JoNER. 'fhird Rept. Committee Foss. Phyllop. 
1885. Elymocarls, ZITTEL. Handb. d. Palreontologie. 

DIAGNOSIS. Carapace bivalvular, hinge-line straight and extend­

ing nearly the entire length of the valves. Outline elongate-sub­

quadrangular or sub-ovate. Surface gently and evenly convex. 

Cephalic region smooth or marked by two low broad nodes ; optic 

node usually distinct. Rostrum absent or not observed. Abdo­

men composed of two naked segments. Post-abdomen with a very 

short caudal plate to which are articulated a broad, convex and 

rapidly tapering telson and two short lateral spines which are 

crenulated along their inner margins for the attachment of the setoo. 

GENUS T R 0 pI D 0 cAR Is, BEECHER. 1884. 

1KK4. 1'ropidor·aris, DEECHEH. Ceratiocal'ida· Chemung and Waverly groups, Geol.Surv.Penna.Rept. P 3. 
1884. Tropidocaris, ETHERIDGE, WooDWARD and JoNES. Third RPpt. Committee Foss. Phyllop. 
1885. 1'ropidoca1·is, NovAK. Sitzungsber. bohm. Gesellsch. d. Wissensch. 
1885. Tn>J>idvwl'is, ZITTEL. Handb. d. Palreontologie. 
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DIAGNOSIS. Carapace bivalvular, sub-quadrate or sub-ovate in 

outline, posterior margin transverse or incurved. Hinge-line 

straight, nearly equaling the length of the valves. Valves 

slightly gaping at the anterior extremity. Rostrum narrow 

and elongate, ornamented with longitudinal ridges. Cephalic 

region characterized by low, rounded, indistinct elevations. 

Optic node well defined. Surface with one or more strong 

longitudinal carinoo. Abdomen, as far as known, composed of 

two segments, which are sub-cylindrical and without nodes or 

spines. 
FAMILY, PINACARIDJE. 

GENUS MESOTHYRA, NOV. GEN. 
(See Plate xxxii.) 

DIAGNOSis. Carapace sub-quadrate in outline, composed of two valves which 

come into contact at the apices of two broad, sub-triangular extensions, situated 

on the dorsal line opposite the eye-nodes, forming a short and broad anterior, 

or rostr~l cleft and a long posterior cleft. Rostrum not observed. The pos­

terior dorsal cleft was covered either by a single elongate plate, with each 

margin of which the valves were in symphysis, or, as is more probable, by a 

double plate, divided by a median suture. Test broadly infolded on the lower 

surface, thickened and produced into a conspicuous and acute posterior spine. 

Posterior margin incurved and produced into a short spine at the dorsal line. 

Surface with a single strong carina on each valve. Abdomen consisting of two 

somites of which the posterior is the longer. Post-abdomen with a broad caudal 

plate, which is produced into a relatively short telson. Lateral spines long 
and setaceous. 

This genus is established to include certain species hitherto referred, on in­

sufficient grounds, to the genus Dithyrocaris, Scouler. The peculiar structure of 

the hinge area separates it widely from Dithyrocaris, unless the type species of 

that genus has been inadequately described. There is, however, so close a 

similarity in these forms of Mesothyra with many of the described ~pecies of 

Dithyrocaris, in all respects except the feature noticed, as to give rise to a sus-
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p1c1on that a closer examination, of specimens of the various species described 

under the latter genus, may afford evidence of the structural features exhibited 

in Mesothyra. No :-;imple bivalved carapace unquestionably referable to the genus 

Dithyrocaris, is known in the A1nerican Devonian ; the species Dith,yrocaris 

Belli, Woodward, frorn the Middle Devonian of Gaspe, being too inperfectly 

known to allow its generic relations to be deter1nined. To facilitate a cmn­

parison of these two genera, the following index to the literature of the genus 

Dithyrocaris is given : 

GENUS D IT H Y R 0 0 A R IS, ScouLER. 1843. 

l<'i3ii. Argas, ScouLER. Records of Science. 
1843. IJithyrocaris, PoRTLOCK, Geol. Rept. Londonderry. 
1844. IJithyrocaris, McCoY. Syn .. Carb. Foss. Ireland. 
1849. IJithy1·ocaris, McCoY. Ann. Mag. Nat. Hist. 
1855. IJithy1·oca1·i.<;, McCoY. Syn. Bl'it. Pal. Fossils. 
1855. IJithyrocaris, F. A. R<E~lER. Beitr. iii zur Harzgeb. 
1863. IJithyrocm'is, SALTER. Quart. Jour. Geol. Society. 
1864. IJithyrocm·is, LuDwiG. Paheontographica, vol. xi. 
1865. IJithyrocaris, SALTER and WooDwARD. Chart of Fossil Crustacea. 
18ti9. IJithyrocaris, MEEK and WoRTHEN. Proc. Acad. Nat. Sci. Philadelphia. 
1S7U IJithyrocarls, WooDWARD. Rept. Brit. Association. 
1871. IJithyrocaris, WooDWARD. Rept. Brit. Association. 
1871. IJithyrocaTis, WooDWARD. Geol. Magazine. 
1873. IJithyrocaris, MEEK and WoRTHEN. Geol. and Pal. Illinois, vol. v. 
1873. IJithyTocaris, WooDWARD and ETHERIDGE. Mem. Geol. Surv. Scotlan1. 
1873. IJithyroca1·is, WooDwARD and ETHERIDGE. Geol. Magazine. 
1874 .. IJithyrocaris, WooDWARD and ETH~>RIDGE. Geol. Magazine. 
1878. IJithyrocaris, KAYSER. .LElt. DeYon. Ablag. Harz. 
1878. Racllura, ScuDDER. Proc. Boston Soc. Nat. History. 
1879. IJithyrocaris, ETHERIDGE. Quart .• Tour. Geol. Society. 
1882. IJithy1'0caris, PACKARD. Amer. Naturalist. 
1883. IJithyroca1is, PACKARD. Monog. N. Amer. Phyllop. Crustacea. 
1884. IJithyrocm·is, CLARKE. Neues Jahrb. fur Min. 
1884. IJithyrocaris, WHITE. 'l'hirteenth Ann. Rept. Geol. Surv. Indiana. 
1885. IJithyToca1·is, NovAK. Sitzungsb. bohm. Gesellsch. d. Wissenschaft. 
1887. IJithyroca1'is, ETHERIDGE, WooDWARD and JoNES. Fifth Rept. Committee Foss. Phyllop. 

DIAGNOSIS. Carapace sub-quadrate in outline, bivalvular, the valves being 

connected by a simple, straight hinge-line, and gaping at the anterior extremity, 

forming the rostral cleft. Rostrum unknown. Each valve bears a single, 

gently curved carina. Optic nodes generally conspicuous. Abdomen composed 

of ? segments of which but one is naked. Post-abdomen consisting of caudal 

plate and three caudal spines. 
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FAMILY, RHINOCARIDlE. 

GENUS R H I N 0 c A R I s' NOV. GEN. 

DIAGNOSIS. Cephalothorax univalvular, later­

ally appressed; outline as in Ceratiocaris. An­

terior extremity produced into a narrow, ver­

tically flattened prora continuous with sub­

stance of the carapace. The axial line of the carapace bears a low ridge along 

which it shows no inclination to separate when laterally compressed. Surface 

smooth or with one or more lateral carinoo, and ornamented by finely elevated 

lines, granules or tubercles. Abdomen composed of not less than four smooth 

sub-cylindrical somites. Post-abdomen bearing three spines, of which the telson 

is elongate and conical and the cercopods flattened. 

This genus includes a .series of forms which may tentatively be regarded as 

Phyllocarida, but which represent a type of crustacean structure hitherto unre­

cognized, taxonomically intermediate between the univalve PHYLLOCARIDA, 

Hymenocaris and Dictyocaris, and the Macrourous DECAPODA. 

FAMILY, DrscrNOCARIDJE. 

GENUS s p A T H I 0 c A R I s' CLARKE. 1882. 
1882. Spathiocaris, CLARKE. Amer. Juul'll. Science. 
1883. Spathiocaris, PACKARD. Monog. North Amer. Phyllop. Crustacea. 
1883. Spathiocaris, ETHERIDGE, WooDWARD and JoNES. Rept. Committee Foss. Phyllop. 
1884. Spathiocaris, CLARKE. N eues Jahrb. fiir Min. 
1884. Spathiocaris, DAMES. Neues Jahrb. fiir Min. 
1884. Spathiocaris, VoN KoENEN. Neues Jahrb. fiir Min. 
1884. Spathiocaris, ETHERIDGE, WooDWARD and JoNES. Second Rept. Committee Foss. Phyllop. 
1884. Spathiocaris, JoNES and WooDWARD. Geol. Magazine. 
1885. Spathiocaris, CLARKE. Devon. Faunas Ontario county. 
18t'5. Spatltiocaris, ETHERIDGE, WoODWARD and JONES. rl'hil·d Rept. Committee Foss. Phyllop. 
1885. Spathiocm·is, DAMES. Neues Jahrh. fiir Min. 
1885. Spathiocaris, ZITTEL. Handh. d. Pal:.eontologie. 
1886. Spathiocm·is, CLARKE. Geol. Succession in Ontario Co. 

DIAGNOSIS. Carapace in one piece, elliptical, sub-conical and patelloid; apex 

situate<l at or near one focus of the ellipse. The cephalic cleft begins just in 

front of the apex and slowly widens to the anterior extre1nity. Surface orna­

mented with closely set concentric lines and usually with fine radii on the ante­
rior and posterior portions. 
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GENUS D I p T E R 0 c A R I s' CLARKE. 1883. 
1883. Dipterocaris, CLARKE. Amer. Jour. Ncience. 
1883. Dipterocaris, ETHERIIHm, WooDWARD atHl JoNES. Rept. Committee Foss. Phyllop. 
1884. Dipfci'Omris, JoxEs and WooDWc\RD. neol. Magazine. 

• 

1884. Dipterocaris, ETHERIDGE, WooDWARD and JoNES. Second Rept. Committee Foss. Phyllop. 
1885. Dipterocaris, CLAHKE. DeY. Faunas Ontario county. 
1~8:1. Diptei'Ocaris, ETHERIDGE, WooDWARD and JoNES. Third Rept. Committee Foss. Phyllop. 
1885. Dipterocaris, ZITTEL. Handb. d. Palreontologie. 
1886. Dipterocaris, CLARKE. Geol. Suecession in Ontario Co. 

DIAGNOSIS. Carapace in one piece, ovate in general outline; normally with 

an elevated dorsum and sloping sides. Each extremity is strongly notched, 

dividing the carapace into two broad alee connected by a narrow isthmus which 

shows no evidence of a dorsal suture or anchylosis. Surface ornamented by 

concentric elevated lines or wrinkles. 

The true organic character of the bodies included under the genera Spathio­

caris and Dipterocaris and allied forms, from the Devonian horizons of Great 

Britain and Europe, has been a subject of some debate among recent writers. 

A diversity of opinion has arisen from the fact that while son1e of the species 

included under the closely related genera Peltocaris, Salter, Aptychopsis, Barrande, 

Discinocaris, Woodward, Aspidocaris, Reuss, Cardiocaris, Woodward, Ellipsocaris, 

Woodward, and Spathiocaris, Clarke, have afforded 

indisputable evidence of a free rostral plate cover­

ing the anterior cleft, e. g., Peltocaris aptychoides, 

Salter; Aptychopsis prima, Barrande ; Cardiocaris 

RC£meri, Woodward; Discinocaris Browniana, Wood­

ward; since the original description of the species 
as crustacea, others have been found in the body Discinocaris Browniana, \Yoodward. 

chamber of a single species of Goniatites (G. intumescens) (Cardiocaris lata, Wood-:­

ward, Spathiocaris KC£neni, Clarke, both from the middle Devonian limestones 

at Bicken, Westphalia). From this fact, together with the similarity of these 

latter bodies in many respects to the aptychi of Mesozoic Cephalopoda, and 

their agreement in outline with the transverse section of the body chambers in 

which they have been found, there is no doubt that these two species at least 

have had some organic connection with the cephalopoda, serving a similar 
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function to the aptychi of the Ammonites. All the representatives of the 

genera rnentioned show a degree of analogy in forrn and structure which, with­

out accessory evidence, would naturally lead to their allocation to the same 

zoc>logical position. The earliest of these genera established, viz., Pelto­

caris, Discinocaris and Aptychopsis are of undoubted crustacean nature, as they 

show evidence of a cephalic or rostral plate filling the anterior cleft, and 

rnoreover, they are found at Silurian horizons where Goniatites are unknown. 

Referring to the Devonian species, it must be taken into consideration that 

they occur at horizons which are usually prolific in Goniatites, but while some 

may be cephalopodous, as the two species mentioned, those described by Key­

serling from the Domanik-schiefer of Petschora-land, by Woodward from the 

black shales of Biidesheim, and those from the State of New York occur in no 

intimate or suggestive association with these fossils. The species Spathiocaris 

Emersoni has proven an abundant fossil at certain localities in the lower shales 

of the Portage group, but it has not as yet been seen in intimate connection 

with Goniatites. On the other hand it is found at an horizon in which the 

Phyllocarid crustacea appear to have attained their maximum development in 

this country. 

Of the bipennate species, or those with the univalvular shield cleft at both 

anterior and posterior extremities (Dipterocaris, Pterocaris), we have no means 

of positively determining the nature, either from analogy with the aptychi of 

cephalopods or from similarity to any undoubted crustacean, except as shown 

in the genus Peltocaris, etc. With our present knowledge their crustacean 

affinities appear the more decided; the anterior cleft for the rostral plate, the 

posterior cleft for the protrusion of the abdomen, and the sides norinally 
sloping as in Peltocaris, Rhinocaris, etc. 

On plate 35 of this volume is given a figure representing a minute bipennate 

body having the outline of Dipterocaris, lying within the body-whorl of a large 

individual of Goniatites complanatus. The body-"whorl of the shell has a width 

of 37 mm., the diameter of the entire shell having been as great as 75 nun.; 

the length of the Dipterocaris-like body is 5 mm. The specimen is frorn the 

lower shales of the Portage group, in which Goniatites complanatus is the most 
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abundant cephalopod and furnishes the only instance observed, after the most 

careful examination of the rocks, of any such association of these bodies, and 

also the only example of the occurrence of a body resembling Dipterocaris in 

these beds. If this association is not purely accidental, and if there actually 

existed any organic connection between the Goniatite and the enclosed body, 

the latter has certainly not been similar in function to the aptychi. 

While it i~ necessary to recogniz'e the fact that of the bodies included under 

the genera Spathiocaris, Cardiocaris, Discinocaris, Dipterocaris, Pterocaris and 

Pholadocaris some are undoubtedly crustacean and others, with certainty, 

cephalopodous, with our present knowledge it is impossible to draw the divid­

ing line between them. 

ORDER, DECAPODA. 

FAMILY, CARIDIDJE. 

GENUS p A L .LE 0 p A L 1E M 0 N ' wHITFIELD. 1880. 

DIAGNOSIS. Cephalothorax not rostrate (?), keeled upon the dorsum and sides. 

Antennules not observed. Antennoo with very strong basal joints, exceeding 

in strength any of the thoracic appendages. Eye-peduncles probably short. 

Thoracic ambulatory appendages slender, not forcipate. Abdomen composed of 

six segments. Telson short, rapidly tapering and connected by a membranous 

expansion with the lateral caudal spines. In the midst of this caudal expansion 

lies a pair of thin lamellar spines articulated at their proximal extremities to 

both telson and lateral spines. 

0 R D E R, P H Y L L 0 P 0 D r\. 

FAMILY, LntNADIADJE. 

GENUS EsTHER I A' RCPl'ELL. 
(DEVONIAN SPECIES ONLY.) 

1846. Posidonmnya, EICHWALD. Geol. Russia. 
184g, A.<rwu,.~ia, PACHT. Devon. Kalk in Livland. 
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1852. Posidonmnya, P A< 'HT. tT e l1. Dimerocrinites. 
1S52. Posidonmnya, KuToRGA. Geogn. Karte Gouvern. Petersbom·g. 
1855. Estheria, JoxEs. <~1Ial't. Journ. Geol. Society. 
1858.(!)Posidonia, YoN HELMERSEN. Geogn. Untersuch. Mittl. Uonvern. Rn~~l. 
1859. Estheria, JoNES, Quart. Journ. Geol. Society. 
1860. Asmusia, PANDER. Monogr. der Saurodipterinen. 
1862. Estheria, JoNES. 1-Jonogr. Foss. Estheri::e. 
ISS~. Estheria, CLARKE. Amer. Journ. SciencP. 
1883. Esthe1·ia, PA<'KARD. Monogr. North Amer. Phyllop. C1·nstacea. 

DIAGNOSIS. Carapace bivalvular, the outline of each valve being sub-circular, 

obliquely oval or sub-quadrate. Beaks generally anterior, sometimes sub­

central. Dorsal or hinge-line straight, shorter than the greatest length of the 

valves. Surface rarely sn1ooth, usually with concentric lines of growth, the 

interstitial spaces being often ornamented with a fine punctate or reticulate 

sculpture. Test very thin. 

GENUS s cHI z 0 DIscus' NOV. GEN. 

DIAGNOSIS. Carapace bivalvular, the valves readily separable along the hinge. 

Outline circular or ovate, narrowing posteriorly. Surface convex or depressed, 

elevated at the beaks which are prominent, slightly incurved, and situated 

anteriorly. Hinge-line equaling in length the greatest diameter of the cara­

pace; edges parallel and not gaping at either extremity. Surface ornamented 
by regularly concentric wrinkles. 

ORDER, CIRRIPEDIA. 

FAMILY, BALANIDJE. 

GENUS p R 0 T 0 B A L AN u s' NOV. GEN. 

DIAGNOSIS. Shell ovate about the basi~; composed of twelve plates of which 

the carina is largest and most elevated. Rostrum small; lateralia five on each 

side; radial areas between the lateralia broad; scutum and tergum not known. 
General surface depressed convex. 
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FAMILY, LEPADIDM. 

GENU:-\ ~ T R () B 1 L E pI N' NOV. GEN. 

DIAGNOSIS. Capitulum 

greatly in contour and size. 

is closely articulated to, and sometimes 

overlapping the next preceding. 

anterior extremity is terminated by a 

relatively large, circular, conical plate, 

lxiii 

against the sides of which the first plate in each vertical range lies. In the 

type species, two of the four vertical ranges of plates are of about the same 

size, one consists of a few very small plates and the fourth is modified in to a 

series of spines which appear to be articulated to one another at their bases 

and to lie opposite the range of stnall plates. Plates calcareous and relatively 

thick. Surface ornamented by fine concentric, often obsolete wrinkles of 

growth, and low radiating furrows and ridges, and entirely covered with n1inute 

punctoo. 

GENus TURRI L EPA S, WooDWARD. 1865. 
1865. Turrilepas, WooDWARD. Quart. Journ. Geol. Society. 
1872. Plnmulites, BARRANDE. Syst. Sil. Boheme, vol. i, suppl. 
1875. Plumu,lites, HALL and WHITFIELD. Geol. Surv. Ohio, Palmontology, vol. ii. 
1876. Plumulites, C. F. RrnMER. Letha·a palmozoica. 
1882. Plumulites, CLARKE. Amer. Journ. Science. 
1882. Plu,mu,lites, WHITFIELD. Ann. New York Aca(l. Sciences. 
1884. Plnmnlites, ZITTEL. Sitzungsber. d. math.-phys. Classe d. k. bayer. Akad. d. Wiss. 
1885. Plumnlites, ZITTEL. Handb. d. Palmontologie. 

DIAGNOSIS. Elongate cone-shaped bodies, composed of from 

four to six vertical ranges of scale-like plates, which are sub­

triangular in general outline and are covered with strong, some­

what elevated concentric lines. The plates of the middle range 

are distinguished from those of the lateral ranges by their more 

convex surface and median carina. (ZITTEL.) 
Turrilepas Wrightianus. 
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The structure and exact relations of these bodies still remains open to some 

question. As the separate plates are usually detached and isolated, it is im­

possible to determine how great a variation in forn1 may have existed among 

them in any given species, and, therefore, it may be that some of the plates 

here described as different species on account of their diversity in form, will even­

tually have to be united, as being different parts of animals belonging to the same 

species. By Wood ward and Zittel these fossils are regarded as representing the 

scaly peduncle of Lepadoid cirripedes similar to Loricula and ArchfJ!olepas, and by 

Barrande as an elementary type of capitulum. Figures are given by Barrande 

and Woodward which represent the different ranges of plates constituting these 

bodies in approximately their normal position, but in none of them is the 

character of the distal extremity of the scaly covering represented. The type 

specimen of the closely allied genus Strobilepis (S. spinigera) has a single 

conical terminal plate at the distal extremity, and the entire body is probably 

to be regarded as a capitulum, and from analogy it would appear that the view 

of Barrande in regard to the nature of Turrilepas may be correct. 

The term Turrilepas was proposed by Woodward in 1865, the character of the 

fossils being analysed at some length and accompanied by satisfactory illustra­

tion. It has, however, been customary arnong authors to accord recognition to 

the term Plumulites, given by Barrande in 1872, with somewhat more extended 

description and illustration. There seems, however, to be no valid reason why 

Woodward's term should not be accorded acceptance. ~::::- ~ 

The genus Lepidocoleus, Faber, (Journ. Cinti. Soc. Nat. ~~,~>~ ',:/, 
Hist., 1886), founded upon a nearly entire specimen of 1 

' \ 

the Plumulites Jamesi, Hall and Whitfield, appears to be ~' 
11 

composed of but two ranges of vertical plates of unequal 

size, interlocking along their basal edges for their entire 
length. 

Lepidul·,deus Jame~t. 
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UPPER HELDERBERG, HAMILTON, PORTAGE AND CHEMUNG Gl{OUPS. 

DESCRIPTIONS OF SPECIES. 

T::&ILOBIT.A. 

CAL,YMENID.!E. 

c A L y MEN E' BRONGNIART. 1822. 

CALYMENE PLATYS. 

PLATE I, FIGS. 1-9; AND PJ ... ATE XXV, FIG. 1. 

Calymene platys, GREEN. Monogr. Trilob. of North America, p. 32. 1832. 
Calymene platys, HALL. Descrip. New Species of Fossils, etc., p. 54. 1861. 
Calymene platys, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 82. 1862. 
Calymene platys, HALL. Illustrations of Devonian Fossils, pl. i, figs. 1-9. 187G. 

GENERAL FoRM AND PROPORTIONS. Body elongate-sub-ovate, widest anteriorly 

and tapering rapidly to the posterior extremity. 

Surface convex, laterally deflected, sub-equally trilobate. Length to 

width as 1.7 to 1. 

CEPHALON short and broad, outline crescentic; length to width as 1 to 2.5. 

Margin on the anterior extremity thickened, slightly produced, reflected 

and broadly infolded to the doublure. Epistomal surface narrow. Genal 

angles rounded, not produced. Frontal area narrow and obscured by the 

overarching glabella. 

Facial sutures having their origin on the lateral margins just in front of the 

genal angles, passing inward with a slight curve nearly parallel to the posterior 
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margin, to the eye, thence forward at nearly right angles, to the frontal mar­

gin, where they pass over upon the doublure, gradually approximating, and 

terminating on the epistomal margin. These lateral branches are united 

hy the transverse frontal suture just below the frontal margin, thus leaving 

a free median frontal plate. 

Glabella large, trapezoidal or suh-qua(lrate in outline; widest posteriorly, 

where the width nearly equals the length of the cephalon; convex, tumid 

on the frontal lobe; dorsal and anterior furrows strong and deeply impressed; 

lateral furrows in three pairs, the first of which is faint and almost obso­

lete, the second short and broad, the third longer, curved slightly forward, 

bifurcating near its anterior extremity, the posterior branch having a retral 

bend. Frontal lobe sub-hemispherical, gibbous; second and fourth pair of 
lateral lobes transversely pyriform, the latter much the stronger and having 

a diameter equal to one-fourth the posterior width of the glabella; third pair 

inconspicuous, and seen only under favorable preservation. 

Occipital furrow narrow on the axis, widening on the cheeks; occipital 

annulation broad, elevated, becoming flattened on the cheeks toward the genal 

angles. 

Cheeks broadly sub-triangular, depressed convex; free portions triangular, 

small. 

Eyes small, situated somewhat anteriorly; palpebral lobe depressed, broad, 

making the visual surface distant from the glabella; palpebral furrow deep 

and strong. 

THORAX sub-equally trilobate, margins sloping posteriorly. Length and width 
equal. 

Axis broadest at about the fifth segment, thence tapering evenly to the 
pygidium. 

Pleur(£ deflected along the fulcruin at about one-third their width from the 
axial furrows. 

The thirteen segments have a slight double curve upon the axis, bending 

backward at a short distance from the axial margins, thence forward again 
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along the axial line. Upon the pleurre the segmentf' are grooved, the ante­

rior limb of each being small and becon1ing obsolete on the beveled planes 

of articulation. 

PYGIDIUM spherically sub-triangular, truncate and strongly emarginate on the 

posterior border. Length to width as 1 to 1.3. 

Axis broad, rapidly narrowing and ending abruptly in a blunt elevation 

within the posterior border; it~ terminal portion is flattened above, and 

from its apex a low ridge passes over the post-axial area. Axial annula­

tions six. 

Pleurce broad, and abruptly deflected. Anterior rnargins strongly beveled 

by the articulating planes, and meeting the lateral margins at an angle of 

ninety degrees. Pleural annulations four, flattened near the rnargin and 

sometimes showing a tendency to bifurcate. 

HYPOSTOMA sub-quadrate; lateral margins strongly incurved, posterior border 

emarginate. Anterior angles auriculate, margins thickened and slightly 

reflexed; centrum elevated, sharply carinate. 

Swface Ornamentation. The cast of the external surface of a nearly entire 

individual, which served as Dr. Green's type of the species, shows faint 

tubercles over the glabella and free cheeks, but these appear to be obsolete 

upon the occipital annulation and the rest of the body. 

Dimensions. The smallest individual of this species which has been 

observed is the type specimen. It affords the following measurements: 

Length 63 mm.; width 45 m1n. The largest individual observed measures: 

Bony. Cephalon. 1'horax. Pygidium. 

Length ------------ 130 mm. 30 mm. 75 mm. 25 mm. 
Width _____________ 75 mm. 75 mm. 70 mm. 30 mm. 

Fragments of still larger individuals are sometimes found, a single pygidium 

from the Upper Helderberg limestone of the Falls of the Ohio measuring 

45 mm. in length and 35 mm. in width, indicating an individual of quite 
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colossal size, which, judging from the proportions afforded by other specimens, 

must have measured upwards of 200 mm. in length. 

Observations. There is a r-;triking similarity in the specific details of Caly­

mene platys, Green, and those of Calymene Niagarensis, Hall. Indeed upon the 

basis of any external feature, further than the great difference in size attained 

by the two species, it n1ight be difficult to establish the specific limitations. 

Here, however, the notable diversity in the hypostomas proves of great import­

ance. In Calymene Niagarensis the hypostoma is elongate, with the anterior 

margin entire, lateral margins broadly incurved and reflexed, sharply and 

deeply emarginate behind, centrum convex and rounded, bounded by. a strong 

sulcus at its base, and bearing a conspicuous furrow on its posterior portion. 

· In respect to size, the largest individuals of Calymene Niagarensis will not exceed 

50 1nm. in length, and the smallest observed of Calymene platys do not fall 

below 65 mn1. in length, and as noticed, 1nay have attained a length of 200 mm. 

Murchison has figured a large individual of Calymene Blumenbar:hi, Brongniart, 

which has a length of about 100 mm. (Silurian System, pl. vii, fig. 6), and 

Angelin one of Calymene spectabilis, Angelin, 125 ·m1n. in length (Palooontol. 

Scandinavica, pl. xix, fig. 5). It is a noteworthy fact that the last known 

representative of this characteristic Silurian genus, Calymene, should have attained 

dimensions which surpass those of any of its known predecessors. 

Distribution. Upper Helderberg group. In the Schoharie grit, at Schoharie, 

Schoharie county, and Knox: Albany county. In the Upper Helderberg lime­

stone, at Falkirk and Clarence Hollow, Erie county, and Falls of the Ohio. 

H 0 M A L 0 N 0 T U S, K<ENIG. 1825. 

HoMALONOTus MAJOR. 
!'LATE VA, FIG. 1. 

Hmnalonotus major, WHITFIELD. Bulletin Amer. Mus. Nat. Hist., vol. i, No. ti, Art. xi, 11 . 193, pl. xxii. 
lRS:i. 

The CEPHALON and anterior portion of the THORAX have not been observed. 

The THORAX has the lateral n1argins sloping smnt•what l<.'ss rapidly than in 

Homalonotus Dekayi, and very much as in H. delphinocephalus. Surface fiat, 
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abruptly deflected. for nearly an inch at the margins, and very indistinctly . 
trilobate. 

Axis very broad, width more than two-third~ the width of the body. Seg­

ments broad and flattened, abruptly deflected at the anterior and posterior 

margins and separated by very narrow transverse furrows, which are scarcely 

distinguisha~le for their entire length, but are most noticeable at the margins 

of the axis, where lie the deep depressions to the leg-bases or visceral 

supports. 

The deep transverse furrows along the middle of the segments are con­

spicuous and most distinct toward the lateral margins of the thorax an<l upon 

the broad beveled articulating planes. The same liability to error in regard 

to the anterior and posterior limits of the segments is noticeable in the lower 

surface of this species as n1entioned in the description of Homalonotus 

Dekayi. The segments are evenly curved over the axis and posteriorly 

deflected toward the 1nargins. 

PYGIDIUM elongate-sub-triangular. Surface depressed-convex, sloping evenly to 

the margins. 

Axis well defined and composed of ten annulations, the articulating ring 

being the posterior half of the apparent last thoracic segment. These annu­

lations are broad, flat or slightly rounded, and are nearly transverse, with a 

slight forward bend over the axis. 

The pleur(£ bear seven or eight distinct annulations. Posterior margin 

slightly produced. In one specimen the posterior extremity is broken away, 

its extension being indicated by the slope of the lateral margins, and in the 

other it has been displaced and forced to one side. 

Surface of the test characterized by tubules of comparatively small size, 

which have left their impressions on the cast of the lower surface. 

Observations. Of this remarkable species of Homalonotus but two examples 

have been discovered. The smaller of these, and somewhat better prc~L·rve<l 

specimen, ~bowing the pygidium and five thoracic segment~, has seryed a~ 

the type of the original description, an<l the other which is here figure<l 
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in further illustration of the species, retains the pygidium and indications 

of ten segments. The former fragment has a length of 155 mm., and a . 

width of 130 mm.; the latter a length of 220 mm., and a width of 150 

mn1. These specimens were obtained by Mr. Louis Bevier, of Marhletown, 

Ulster county. They are beyond doubt representatives of the largest known 

species of this genus, and were two of the largest known trilobites. Mr. Whit­

field estimates the en.tire length of the specimen described by him, as restored 

from proportions furnished by other species, at fifteen and one-half inches. 

With the figure of the larger specimen here given is an outline restoration, the 

data for which have been derived from a careful summary of measurements of 

species in which the pygidium is strongly annulated. The result indicates an 

individual measuring 37 4 mm. or 14.95 inches in length, and 145 mm. or 5.8 

inches across the base of the cephalon. This outline will help the student to 

realize, better than may be done from the figure of the fragment alone, the 

colossal size attained by this species. 
Fragments of Homalonoti of large size have been described by othe~ authors. 

Salter has referred (Palooontogr. Soc., vol. xvii, p. 109) to a large specimen of 

Homalonotus rudis, which he estimates may have been a foot in length when 

entire. Beushausen has figured a pygidium of Homalonotus gigas, F. A. Roomer, 

from the Spiriferen-sandstein of the Hartz Mountains (Beitr. zur Kenntn. Ober­

harz. Spirif. Sndst'ns, pl. i, fig. 1. 1884), which measures ~4 mm. in length, 

and though proportionally narrower than the pygidium in H. major, represents 

an individual probably not rnuch shorter than the one here illustrated. It is 

noteworthy that this large species, Homalonotus gigas, is from a lower Devonian 

forrnation, not widely differing in age from the horizon of Homalonotus major. 

In the distinctly annulated pygidium, Homalonotus major agrees with the major­

ity, if not with all the species of Homalonotus known from Silurian and lower 

Devonian horizons, and in this regard differs from Homalonotus Dekayi of the 

Hamilton group, in which the annulations are faint or obsolete. 

Distribution. The locality of these fossils as given by ~Ir. Bevier, for the 

specimen here figured, is "Lower Oriskany, bank of 4th Binnewater, Rosendale, 

Ulster county," and for the type specimen," Upper Oriskany, Cranberry Dam, 5th 
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Binnewater, Ulster county." Thi~ reference is probably correct, :tf; the matrix 

of the larger trilobite show~ a well-clefine(l Hpecimen of Spirifera arenosa, an 

Oriskany species, and Mr. Whitfield ha:o; mentioned the occurrence of a young 

indi \'illual of Strophodonta magnifica upon the smaller Hpecimen. 

HoMALONOTus DEKAYI. 

PLA'rE II, FIGS 1-11; PLATE III, FIG~. 1-5; PLATE I\', FIGS. 1-G; AND PLATE V, FIGS. 1-10. 

Diplew·a Dekayi, GREE:V. 1\Ionog. 'l'rilob. North America, p. 'i~l. 1832. 
1Yuttainia spa1·sa, EA-rox. Geological Text Book, p. 3-!. 1832. 
Dipleztra Dekayi, YA:sux.EM. Geology of New York. Survey Third Geol. Dist., p. 150, fig. 1. 1842. 
Diplnu·a Dekayi, HALL. Geology of New York. Smvey Fourth Geol. Dist., p. ~05, fig. 1. 1843. 
Homalonutus Dekayi, EMMONS. Manual of Geology, l>p. 146, H7, figs. 134, 133. 18t.i0. 
Homalonotus Dekayi, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 113. 1862. 
H01nalonotus Dekayi, HALL. Illustrations of Devonian Fossils, plates ii, iii, iv, v. 1876. 

GENERAL FoRM AND PROPORTIONS. Elongate, linguiform, anterior and posterior 

extremities produced and sub-angulate; lateral margins nearly straight and 

approximating posteriorly. Length to width about as 2 to 1. 

Surface depressed-convex or flattened, obscurely trilobate, abruptly de­

flected along the lateral margins. 

0EPHALON broadly sub-triangular in outline, posterior side the longest; angles 

rounded. In the usual condition of preservation the lateral margins approach 

each other at an angle of ninety degrees, rnaking, at the basal margin, an 

angle of forty-five degrees. With the retention of normal convexity, the 

shield is nearly equilateral. Length to width as 1 to 1.9. The surface is 

normally depressed-convex or flattened, deflected beneath the ocular nodes; 

trilobate; frontal and lateral areas narrow, the former produced into a 

short prora. 

The facial sutures take their origin on the lateral margins of the doublure in 

front of the genal angles and pass inwanl, parallel to the posterior margin 

of the cephalon, to the eye, thence forward with a broad curve inwanl to 

the anterior margin at the base of the prora, bending thence on to the epis­

tomal doublure, meeting at its inferior margin. The branches of the facial 

suture are united on the upper surface of the prora by a straight transverse 
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frontal suture, thus leaving a free median plate upon the epistoma, which is 

elongate-sub-triangular in outline, attenuate at the apex, and recurved at 

the base which forms the anterior portion of the prora. 

Glabella sub-quadrangular, broadest behind; lateral margins slightly 

in curving; angles rounded; length equal to three-fourths the length of the 

cephalon. Surface depressed-convex. Lateral furrows in three pairs, the 

first two of which are short, extending about one-fourth the distance across 

the glabella, and are perpendicular to the margin. The third pair near their 

proximal extremities are bent backward. The third or posterior lobes are the 

strongest, the anterior or frontal lobe having about the same strength as each 

of the first two pairs. Rarely in young individuals, and only under favorable 

preservation, are these furrows and lobes to be seen, since they become 

obsolete at an early stage of growth. 

Cheeks. The movable portions are flattened, and when normally preserved 

are abruptly deflected. They have rarely been observed isolated, although 

the cephalic shield is not infrequently seen with these parts wanting. 

Eyes situated at the summit of strong, elevated nodes, each of which 

occupies nearly one-third the entire surface of the cephalon. These nodes 

are bounded by low sulci separating them from the glabella, occipital ring 

and lateral area. Yisual surface small, lunate, covered with minute homo­

corneal lenses, of which about one thousand have been countea in each eye 

of a srnall individual. Palpebral lobe capping the visual surface, and sloping 

evenly and abruptly to the palpebral furrow. 

THORAX broad; length equal to the wid.th. Surface depressed-~onvex, scarcely 

trilobate; lateral portions abruptly deflected; n1argins approximating pos­
teriorly. 

Axis broad, making two-thirds the width of the body. 

Pleurce narrow, deflected along their median line. 

Each of the segments is broadly rounded or flattened upon the ax1s, 

the posterior margin infolding over the articulating ring of the next 

succeeding segment. These articulating rings are exposed even where the 
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animal has been preserved in an extende<l condition. In casts of the under 

surface, the usual mode of preservation in the sandy Hhales of the central 

counties where individuals are 1noHt abundant, the transverse median groove 

upon the segmentH appears very broad and deep, and may be misleading in 

determining the true lin1its of the segmentH. In such specimens, along 

the low and indistinct longitudinal axial furrows, there are rows of double 

depressions or pits at the anterior and posterior margins of adjacent seg­

mentH, which are suggestive of the depressions left by the visceral sup­

ports or basal joints of natatory appendages; but in position they are 

not homologous with those observed in Phacops rana and other species. 

The transverse groove is continued upon the pleuroo, passing over the broad 

beveled articulating planes, Lut becon1ing obsolete before reaching the mar­

gin. In specimens where the crust is retained, this furrow is visible only as 

a sharply impressed line. 

PYGIDIUM. Outline sub-triangular; length and width equal. Anterior margin 

with a forward curve; lateral margins nearly straight, with an upward curve 

near the posterior extremity, which is produced into a sub-spatulate exten­
sion. Surface convex, faintly trilobate. The angle of convergence of the 

lateral margins is nearly ninety degrees and the anterior basal angles about 

forty-five degrees each. The articulating ring and furrow are conspicuous. 

The axis tapers rapidly, becoming obsolete before reaching the posterior 

margin. Ten annulations may be counted upon it, and eight upon the 

pleurce. These annulations are rarely visible upon the dorsal surface except 

in young individuals and become obsolete in mature animals, where traces of 

them can be seen only in casts of the under surface. 

HYPOSTOMA sub-quadrate, auriculate at the anterior angles, emarginate on both 

anterior and posterior margins; centrum low, convex; posterior sulcus and 

posterior lateral pits conspicuous; margins thickened, not reflected. Surface 

pustulose. 

Surface Ornamentation. The Hurface of the test on its n1ore prominent 

portions is marked by the openings of large vertical tubulipores. On casb 
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of the lower ~urface impres~ions of the projecting edges of these tubules 

are also Yisible. Between these openings may be seen minute pittings which 

are the openings of sn1aller tubules. 

Dimensions. An average example affords the following measurements: 

Body. Cephalon. Thorax. Pygidium. 

Length ------------ 156 mm. 40 mm. 73 min. 43 mm. 
Width _____________ 75 mm. 75 n1m. 73 mm. 48 mm. 

The largest entire individual observed has a length of 220 mm. and a width 

of 100 mm.; the smallest a length of 10 rnm. and a width of 6 n1m. 

Observations. Homalonotus Dekayi, the latest and most prolific representative 

of the genus in America, differs from the Homalonoti of the earlier Devonian . 
and the Silurian, both in this country and Europe, in the obsolescence of 

the annulations of the pygidium at maturity. It is an abundant fossil in the 

sandy shales of the Ha1nilton group of the central counties of the State where 

it is usually preserved in the form of casts. West of Cayuga county it is of 

1nuch rarer occurrence and appears to be mostly confined to the shales above the 

Encrinallimestone. In Genesee and Erie counties it i~ very seldom met with, 

and in the eastern outcrops of this forrnation in Schoharie and Albany counties 

it is not abundant. 

Distribution. Harnilton group. In the Marcellus shales on Flint Creek, 

Ontario county; in the Hamilton shales at Bear's Gulf, near Summit, Schoharie 

county; Cazenovia, Leonard ville and I-Iamilton, Madison county; East 'V orcester 

and elsewhere, Otsego county; Pompey Centre, Pratt's Falls and Delphi, Onon­

daga county; Bellona, Yates county; Hopewell and West Bloonlfield, Ontario 

county; Tichenor's and Menteth's* Points, Canandaigua Lake; Darien, Genesee 

county; Harnburgh and Eighteen-mile Creek, Erie county. 

*This name a:-. used in tlw 1))'evious puLli<.:ation;; on the PahPontolog-y of Nt~w Yol'l{., aJHl as :;pdled by the 
original owner of the property on Canandaigua Lake, was :llonft ith. It is now UJHlt'J't'!ood that itt' present 
owner has changed the spelling of the name to illcntdli. 
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HoMALONorus V ANUXEi\li. 

PLA'l'E \' ll, FIGS. 1, 2. 

Homalonotus Van1txemi, HALL. Palreontology N. Y., vol. iii, p. 352, pl. lxxiii, figs. 9-14. 1859. 

Tnrs species was described froin very meager material consisting of detached 

pygidia and a fragment of the thorax. Although it has proven to be a fossil 

.of rare occurrence, more complete specimens have since been obtained, which 

make the intro(luction of the species in this place important both for the pur­

pose of extending the knowledge of its characters and of comparison with the 

Devonian Homalonoti. The very large fragment here figured consists of the 

pygidium and eleven segments of the thorax, the latter part being considerably 

weathered on the left side and over the dorsum. It was obtained from a 

'quarry in the Lower Helderberg limestone at Kingston, Ulster county, and 

is so preserved as to retain its normal convexity. This specimen shows that 

the species approximates very closely Homalonotus delphinocephalus, Green, differ­

ing from the latter, however, in the features pointed out in the original descrip­

tion, namely, the greater number of annulations in the pygidium; the former 

having upon the axis eleven or twelve, including the articulating ring, the latter 

nine or ten; and upon the pleurrn the for1ner ten and the latter eight. The 

pleural slopes of H. Vanuxemi appear also to have been considerably broader. 

rrhe cephalon, which is restored in the figure from a fragment (the only example 

yet observed) taken from the limestone at Port Jervis, Orange county, is con­

siderably produced at the anterior extremity, even more than in H. delphinocephalus 

or H. Dekayi. Just in front of the glabella is a gentle and broad depression, 

giving to the frontal prolongation a shovel-shaped surface. The glabella is 

generally smooth, and regularly convex, unlike that of the Niagara species, 

which often shows a lobate character. That the Lower Helderberg species 

attained very considerable size is shown by the restoration of the missing parts 

of the figured specimen, as given upon the plate, indicating that the animal 

reached a length of 275 mm., or eleven inches. 
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BRONTEID~E. 

B R 0 N T E U S, GoLDFuss. 1843. 

BRONTEUS TuLLIUS, n. sp. 
PLAT.E VIII A, FlliS. 34-:36. 

CEPHALON and THORAX unknown. 

PYGIDlU~I fl.abellate, comparatively small; outline semi-ovate, anterior n1argin 

rounded and incurved toward the axis. Length to width as 2 to 3. 

Surface depressed, gently elevated and convex about the axis, becoming 

concave toward the margin and slightly reflexed at the edge. 

Axis short, about one-fourth the length of the shield; width about twice 

the length. Outline broadly trigonal. Articulating ring prominent, but not 

well preserved in the type specimen. No annulations visible. 

Pleurr£ very broad and bearing fifteen broadly flattened and simple annula­

tions. Of these the widest lies in the axial line with seven on either side. 

These annulations are nearly straight, radiating evenly frmn the~margins of 

the axis and separated by narrow, sharply irnpressed sulei. Both the annula­

tions and sulci become obsolete before reaching the border, the posterior 

ones not extending so far as the anterior. The border is ornan1ented with a 

single row of minute spinules, numbering about twenty-five along the termi­

nal margin of each annulation; these measure scarcely 1 mm. in length and 

are inclined slightly up\vard. Doublure very broad, extending fully half way 

across the pygidium. 

Test extremely thin ; the portions retained are strongly and regularly 

pustulose, the pustules on the ribs apparently extending to the margin. The 

<loublure is marked by distant, sub-parallel, anastomosing, lamellose lines. 

The type specimen has a length of 15 rnrn. and a. width of ~1 rnn1. 

Another specimen of limestone from a different locality bears the epis­

tomal doublure of some trilobite. This fragment is broadly convex and 

prominent over the central area and constricte<l toward the sidl's, and is quite 

unlike the frontal doublure of any associated species of crustacean, but has 
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the outline and contour usual in thiH part of Bronteus. It may, therefore, 

with propriety, be regarded a~ belonging to this species. 

Observations. This species is represented only by the two fragments 

described, both of which were discovered by Professor S. G. Williams, of Cor­

nell U ni Vl'r~ity, by whose kindness this notice appears. Unusual interest 

attaches to it as the first representative of the genus Bronteus discovered in 

the Devonian of A1nerica, although the genus is abundantly represented in 

the Devonian horizons of Europe. A close relationship is observable in the 

species Bronteus Tullius and B. granulatus, Goldfuss, frorn the mi<1<1le Devonian 

of the Eifel and the lower upper-Devonian limestone of the Iberg-Winterberg 

terrane. This similarity consist:-~ in the number and contour of the ribs and the 

ornamentation of the dorsal surface and doublnre. The fauna of the Iberg lime­

stone is characterized by a very abundant development of the species Rhyn­

chonella cuboides, Sower by, of which species the American representative R. 

venustula, Hall, occurs only in th.e rrnlly limestone, the forn1ation fi·om which 

Bronteus Tullius has been derived. The row of minute spinules along the pos­

terior margin of the pygidium of our species shows its relationship to the 

comparatively limited group of forms following the type of Bronteus thysanopeltis, 

Barrande. Thi~ group include~ at present the following species, viz.: B. thysa­

nopeltis, Barrande, B. clementinus, Barrande, B. acanthopeltis, Schnur, B. Barrandii, 

Ht'·bert, B. Waldschmidti, von Kamen, B. Rapha;:li and B. Trutati, Barroi:-~, 

and B. Tullius. In Bronteus Tullius these spines are much more minute than in 

any other of the species mentioned. Kayser* has observed that this group of 

Bronteus stands in the same relation to the Silurian forms of the genus as the 

genus CryphtEus does to the normal forms of Dalmanites, i.e., those after the 

type of D. Hausmanni. So far as known, it is limited to Devonian faunas, and 

is appropriately designated by the term Thysanopeltis, applied to this variation 

by Corda (Prodrom. Monog. Trilob., 184 7), and revived by Barrois (Ann. de la 

Soc. Geol. du Nord, p. 131, 1886), with sub-generic value. 

Distribution. Ha1nilton group. In the Tully limestone, Kingsley's Hill, north­

east of Otisco, and Borodino, Onondaga county. 
------------ --- ~- "-

* JElteste Devon-Ablag. des Harzes, p. 2:-)3. 1878. 
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PHACOPIDJE. 

pH A c 0 p s' EMMRICH. 1839. 

PHACOPS CRISTATA. 

PLATE VI, FIGS. 1-:13, 16-29; AND PLATE VIII A, FIGS. 1-!. 

Phamps cristata, HALL. Descr. New Species of Fossils, etc., p. 67. 1861. 
Phacops boml,ifnms, HALL. Descr. New Species of Fossils, etc., p. 67. 18tH, 
Phacops cristata, HALL. Fifteenth Rept N. Y. State Cab. Nat. Hist., p. 95. 1862. 
Plw.r·ops bmnbifrons, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 95. 1862. 
Phacops c1'istuta, HALL._ Ill]1St1·ations of Devonian Fossils, pl. vi, figs. 1-13, 16, 17. 1876. 
Phacops bombifrons, HALL. Illustrations of Devonian Fossils, pl. vi. figs. 18-29. 1876. 

GENERAL FoRM AND PROPORTIONS. Outline elongate, sub-elliptical. Length to 

width as 1.7 to 1. Lateral margins sub-parallel. 

Surface depressed-convex, echinate along the axis. 

CEPHALON broadly ovate or nearly semi-circular in outline; length to width as 

4 to 7. Frontal area obsolete, lateral area narrow, margins broadly thickened 

by doublure, and produced at the genal angles into short blunt spines, which 

are directed slightly upward and inward. Sub-marginal sulcus strong, ex­

tending to within a short distance of the genal extremities, bearing on the 

lateral margins, behind the epistoma, ten or eleven crenulations which 

diminish in size backward. Epistoma comparatively narrow. 
Facial Sutures not observed. 

Glabella broad, convex, sub-pentagonal, tumid (generally flattened in ex­

amples from the Schoharie grit), protuberant, extending for one-third its 

length beyond the frontal margin. In favorably preserved ::-~pecimens, either 

of the external or internal surface, traces may be :-;een of the first and second 

pair of lateral furrows; third lateral furrows deeply impressed but undefined, 

making the third or basal lobeH of the glabella very obscure. Antero-lateral 

furrows may sometimes be discerned in front of the first pair of lateral fur­
rows, and parallel to the palpebral sulci. 

Occipital furrow broad and deep; occipital ring elevated and conspicuous. 
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Cheeks depressed, 1'-'loping abruptly to the margin:-;, broad and flat about the 

genal angles, echinate at the Pxtremities. 

Eyes large, scarcely reaching the height of the glabella. Visnal surface 

lunate. Corneal lenses, in the normal individual, abundant and ~ubject to 

considerable variation in number. Beginning at the posterior angle of the 

vi~nal surface and following the rows <liagonally, parallel to the lower posterior 

margin, the number of rows is generally eight, in no observed instance ex­

eel'ding nine and rarely falling to seven. In Phacops rana the nnrnber of rows 

is usually nine, often ten, an<l rarely eleven or eight. In Phacops cristata the 

number of lense:-; averages about sixty, varying between the lirnit:-; forty­

seven and eighty-two, the higher numbers being reached only in examples 

from the Upper Helderberg limestone. Palpebrum scarcely prominent; 

strength of the palpebral lobe varying with the elevation of the eye. 

THORAX. Margins sub-parallel, tapering slightly backward. Surface <lepressed­

convex, and strongly trilobate. Length to wi(lth as 4 to 5. 

Axis convex and evenly tapering. 

Pleurr£ flattened above and abruptly deflected at about one-third their 

width from the axial furrows. The segments show a slight retral curve on 

the axis near the margins, bending forward over the axial line; dichotomous 

on the pleuroo, the anterior limb becoming obsolete at the fulcrum by the 

development of the lateral articulating planes. 

PYGIDIUM. Outline transversely semi-elliptical. Length to width as 1 to 2. 

Surface convex, depressed on the pleuroo. 

Axis prominent, tap~ripg to a broad, obtuse and obscurely defined termina­

tion within the posterior margin; in well-preserved specimens it bears five 

or six annulations, and behind these three or four pairs of tubercles or unde­

veloped annulations, which are separated by a low axial depression. 

The pleurt£ each bear five, and traces of six dichotomous annulations, all be­

coming obsolete before reaching the margin. In casts of the under surface, 

which is the usual condition of preservation in the Schoharie grit, and often 
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in the Upper Helderberg limestone, the bifurcate character of the pleural 

annulations is not always readily discernible. 

HYPOSTOMA elongate-triangular. Length to width as 1 to 1.25. Antero-lateral 

angles strongly auriculate. Anterior margin with a gentle forward curve, 

lateral margins tapering evenly to the posterior extremity, which bears a short 

medial spine with a smaller spine on either side. Centrum convex; posterior 

sulcus conspicuous; postero-lateral depressions faint; a pair of circular 

depressions near the anterior angles. 

Surface Ornamentation. The surface of the glabella is covered with low, 

closely' set tubercles, traces of which seldom appear in the casts of the 

under surface. The other portions of the shield are smooth, except 

the genal angles which are faintly pustulose, each bearing a short, stout 

sp1ne. At the center of the occipital ring is a similar, though consider­

ably stronger spine, the first of a row of spines, twelve in number, ex­

tending along the axial line to the pygidium. In young individuals these 

spines are low and inconspicuous, and are usually accompanied by a few faint 

tuberculations upon the axis. The surface of the pygidium is nearly or quite 

free of ornament in the adult, and faintly pustulose in the young individual, 

the pustules being coarser upon the axis and finer upon the pleuroo, where 

they are arranged in single rows upon each ridge of the annulations. 

Dimensions. Entire individuals referable to the type form of this species, are 

very rarely found, although fragments are of frequent occurrence. A single 

nearly entire example from the Schoharie grit has the following dimensions: 
Body. Cephalon. 'l'horax. Pygidium. 

Length ·---- -------- 47mm. 14 mm. 23 mm. 10 mm. 
Width _____________ 26 mm. 26 mm. 20 mm. 20 mm. 

An entire cast of the lower surface from the Corniferous limestone gives the 
following measurements : 

Body. C(•phalon. 'l'horax. Pygidium. 

Length ------------ 75 mm. 19 mm. 43 mm. 13 mm. 

Width------------- 38 rnm. 38 mm. 35 mm. 24 mm. 

These dimensions may be regarded as those of normal full growth. 
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Observations. Specific Diagnosis. The diagnostic characters of this species 

are very clearly defined, and may be summarized as follow~: (a) the axial 

row of spines extending as far as the pygidium, (b) the short, stout spines 

on the genal angles, (c) the strongly protub"erant glabella, (d) the com­

parative absence of tuberculations, except on the glabellar surface, (e) the ten 

or eleven crenulations upon each side of the sub-marginal furrow of the 

cephalon, (f) the dichotomous annulations of the pygidium. In the summary 

of these features Phacops cristata differs from any species known outside of the 

State of New York, and therefore cannot be satisfactorily compared with any 

extra-limital forms in the United States. Phacops fecundus, Barrande, from 

the F, G and H etages of Bohemia, and the lower and middle Devonian 

of the Eifel, Westphalia and the Hartz, presents a striking similarity in 

outline, in the protuberant glabella and the grooved pygidial annulations. 

Phacops Logani, Hall, from the Lower Helderberg group, bears a pygidium with 

similarly bifurcate ribs and obtusely terminated axis, and a cephalon with minute 

spines on its genal angles, but it is distinguished from Ph. cristata by the con­

spicuous nodes along the margins of the axis of the thorax, the stronger tuber­

culation of the surface, and the absence of an axial row of spinules. Phacops 

Trajanus, Billings, also from the Lower Helderberg group, bears bifurcate annu­

lations on the pygidium, but as this species is incompletely known, its further 

resemblances to Ph. cristata cannot be indicated. As described and limited in 

the original description (Zoe. cit.) Phacops cristata w~s made to include all the 

forms of this genus occurring in considerable abundance in the Schoharie grit, 

and these exclusively, with the exception of a single specimen from the Upper 

Helderberg limestone at the Indian quarries, Onondaga county. The species 

Phacops bombifrons was erected at the same time for certain cephalic shields and 

pygidia from the Upper Helderberg limestones, in which a degree of similarity 

to Phacops cristata was acknowledged, but in which a more prominent and pro­

tuberant glabella, wider occipital furrow, narrower palpebral sulcus and stronger 

palpebral lobe, were regarded as distinguishing characters. With due allowance 

made for differences in the nlo<le of preservation in the sandstone and lime­

stone of the Upper Helderberg, the specific identity of forms referred to 
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Phacops bombifrons with Phacops cristata, with the more abundant material 

now accessible, appears to be indisputable. There remain:-;, however, a form of 

Phacops, ahunclant in nearly all the outcrops of the Corniferous lime:-;tone in 

the State, which it was not intended to include under the original diagnosis of 

Phacops bombifrons, and which has hitherto remained unnoticed in any pulJlished 

description, or has been tacitly referred to the species Phacops rana. A careful 

examination has proven that Phacops rana occurs with extreme rarity, if ever, 

in this formation, and that the specific affinities of these abundant individuals 

are much too close to Phacops cristata to justify their recognition as an indepen­

dent species. They may be tentatively regarded as a prolific variety of Phacops 

cristata, under the following designation. 

PHACOPS CRISTATA, var. PIPA, n. var. 
PLATE YIII A, FIGS. 5-18. 

The essential points of difference between this fonn and the normal Phacops 

cristata, are the following: (a) greatly inferior size, (b) absence of the axial row 

of spines, (c) smaller spines at the genal angles, (d) fewer annulations upon the 

pygidium, (e) ·sinaller number of corneal lenses, varying, as ascertained from 

measurements of a large number of specimens, from twenty-three to forty-five 

for each eye. They agree with Phacops cristata in (a) general proportions, 

(b) gibbosity of the glabella, (c) presence of the genal spines, ·which though 

sometimes faint may always be detected, (d) crenulated sub-marginal sulcus, 

(e) obtuse termination of the axis of the pygidium, (f) (lichotomous annula-

tions on the pygidium, (g) similar surface ornamentation. A single p,·o·idium .n 

of this variety from the decmnposed Corniferous chert of Ontario county, is of 

exceptional interest as showing on a cast of the inferior :-;nrface seven pain' 

of n1uscular impressions just within the margins of the axis. 

The dimensions of an average entire individual are; length 26 lllln.; width 

16 mm. The smallest observed has a length of 12 mm., and a width of 7 mn1. 

Distribution. Phacops cristata. Oriskany sandstone: Cayuga, Province of Ontario, 

associate(l with Dalmanites anchiops, Green, Spirifera arreda, Hall, Streptorhynchus 

( Orthis) hipparionyx, Y anux., Rensselceria ovoides, Hall. Upper Helderberg p;roup: in 

the Schoharie grit, near Clarksville, Albany county; Schoharil', Rchoharie count.'·. 
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In the Corniferous lirnestone at the Indian quarries, Onondaga county; Ea!"t­

man'~ quarry, vVaterville, Oneida county; Howt·ll's quarry, Lirne Rock, Genesee 

county. Variety pipa. In the Corniferou~ lirne~tone everywhere; especially 

abundant in the central aud we~tern outcrop~ at Wateryille, Oneida county; 

~helps and Clifton Spring~, Ontario county ; LeRoy and Li1ne Rock, Genesee 

county; Clarence and William~ville, Erie county, anc1 in the boulder~ of decom­

posed chert in Ontario county; Falls of the Ohio. Also at Walpole and North 

Cayuga, Province of Ontario. 

PHACOPS RANA. 

PLATE VII, FIGS. 1-11; PLATE VIII, FIGS. 1-18; AND PLATE VIII A, FIGS. 21-33. 

Calymene bnfo, var. rana, GREEN. Monograph of the Trilobites of North Ameri~a, p. 42. 1832. 
Calymene b?~(o, HALL. Geology N. Y., Part. iv, p. ~01. 1843. 
C'alymene lmfo, OWEN. Geolog. Exploration of a part of Iown, Wis. and Ill., p. 74, pl. xii, fig. 1. 1844. 
Phacops bufo, EMMONS. Manual of Geology, p. 138, fig. 124 (6). 1860. 
Phacops mna, HALL. Descriptions New Species of Fossil:;;, etc .• p. 55. 1861. 
Phacops mna, HALL. Fifteenth Rept. N.Y. State Cab. Nat. Hist., p. 93. 1862. 
Phacops rana, MEEK and WoRTHEN. Geol. Sun. Ill., vol. iii., p. 447, pl. xi. figs. la-e. 1868. 
Phacops rana, NICHOLSON. Pahont. Province of Oqtario, p. 123, figs. 5, 6a. 1873. 
Phacop.<; rana, HALL. Illustrations of Devonian Fossils, pl. Yii, figs. 1-11; Yiii, figs. 1-17. 1876. 
Phacops mna, WHITFIELD. Geology of Wisconsin, yol. iv, p. 33$1, pl. xxYi, figs. 17-1$1. 1882. 
Compare Phacops 1·ana, WALC'OTT. Palreont. Eureka District: Monog. U.S. Geol. Sun., vol. viii, p. 207. 1884. 

GENERAL FoRM AND PROPORTIONS. Outline elongate sub-oval; greatest width 

(measured at the posterior margin of the cephalon) to axial length as 1 to 2. 

The cephalon, thorax and pygidium are to one another in length as 1. 5 to 2 

to 1. Thoracic margins straight, sub-parallel, gently converging posteriorly, 

connecting the curves of the cephalon and pygidium, which are approxi­

mately arcs of large and small circles respectively, the forrner with its center 

upon the occipital ring, the latter central upon the eighth thoracic segment. 

CEPHALON arcuate, sub-semicircular, the regnlarity of the outline interrupted 

by the slight protrusion of the glabella and the genal extremities. Frontal 

margin obscure, concealed by the overhanging glabella; lateral edges faintly 

marginate and rounding to the obtuse genal angles; occipital margin nearly 

straight, bending backward on the axis. Occipital annulation strong, and 

equal in size to the segrnent~ of the thorax; occipital furrow narrow and 

becoming obsolete upon the cheeks. 
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Facial Sutures very rarely discernible. Occasional example~, in unusually 

perfect state of preservation and favorably weathered, or compreRsed in such 

manner as to slightly separate the cephalon along these lines, show that they 

take their origin on the lateral margins just in front of the genal angles, pass 

along the posterior edge of the visual area, thence forward along the 1nargin 

of the palpebrum, following the frontal furrow of the glabella until they 

meet, thus taking the normal direetion for the facial sutures in the Phacopid(£. 

It is probable that the ~eparate parts of the cephal on, in all stages of growth, 

are virtually anchylosed along these lines, as the cheeks are rarely, if ever, 

found detached. 
Glabella large, gibbous, filling all the space between the palpebral lobes, 

and separated from them by deep furrows. Outline sub-pentagonal; greatest 

width anteriorly. Transverse lateral furrows three on each side, of which 

the first two are obsolescent, often discernible only on casts of the under 

surface. In well-preserved specimens their existence is indicated by obscure 

depressions in the ornamentation of the surface. The third pair of trans­

verse furrows is very strong, extending entirely across the posterior limb 

of the glabella, making a narrow annulation in front of the occipital ring. 

In favorably preserved specimens there are faint indications of short, longi­

tudinal furrows parallel to the ocular sulci, and in front of the first pair of 

transverse glabellar furrows. 

Cheeks abruptly sloping to the Inargin nearly in a plane with the visual 

area, narrowing anteriorly and reflected ventrally to form the doublure. 

This doublure or infolded margin is broad at the genal angle~, narrowing 

somewhat beneath the eyes, thence forward, wi<lening beneath the glabella to 

form the broad depressed epistoma. A strong sulcus passes along the daub­

lure just below the margin, widening into a broad groove upon the epistoma, 

and toward the genal extremities its margins bear five or Rix crenulations 

which become finer as they approach the angles. 

Eyes prominent, scarcely reaching the height of the glabella in uncmn­

pressed Rpecimens. Palpebral lobe strong, scarcely as high as the palpebnnn 

and extending to the occipital furrow. Palpehrnrn cre~<~entic. Visual area 
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lunate, 8eparated frorn the cheek by a Htrong, smooth Hulcus; corneal len:-~e:" 

abundant, ~cleral cavities generally hexagonal; the number of lense8 varying 

grt>atl.Y with age. Counting from the lower posterior margin diagonally, the 

nurnber of rows of len~e~ in normal, mature individuals i~ ten, in senile or in 

young individual~ often eight oe nine. The average number of lenses in nor­

mal adults, ascertained by enumeration upon several hundred eyes, is between 

forty and fifty for each eye. The variation in the number of lenses, as far a~ 

observed, is between thirty an(l eighty-eight for each eye; the former in a very 

young individual, 12 rnm. in length; the latter in an adult of average size, 

measuring 34 mm. in length, awl bearing eleven rows of lenses. Eyes show­

ing more than sixty-five and less than forty lenses are unusual. 

THORAX sub-quadrate, lateral margins slowly tapering. Surface strongly trilo­

bate. 

Axis flattened at the margins, evenly convex in the middle, slightly nar­

rower than either lateral lobe, widest at the third or fourth segment, tapering 

very slowly to the ninth, and thence much more rapidly to the pygidium. 

Pleurce flat for about one-third their width from the axis and thence 

abruptly deflected to the margin. Each segment along the axis shows a 

slight retral bend from the margins to a point where, upon the under surface, 

the basal joints of the branchioo, natatory appendages, or visceral support~ 

were attached. Each segn1ent of the pleuroo bears a furrow which becom('~ 

obsolete at the fulcrum; beyond this point the segment become~ attenuate, 

presenting scarcely more than a beveled surface of articulation. 

PYGIDIUM relatively f-\Inall; posterior margin the arc of a circle; anterior mar­

gin transverse in the middle, angulated toward the sides by the articulating 

planes. 
Axis rapidly and evenly tapering from the last segment of the thorax, 

reaching an acute termination just within the posterior margin. 

Pleurce broad, depressed-convex, sloping evenly to the posterior rnargin. 

In well-pre~erved exmnples, nine simple, tran~ver~e annulations can be 

coun te< l upon the axis, and seven upon the pleuroo ; the latter being broadly 
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rounded and simple. The doublure is broad, extending about one-fourth the 

di~tance across the shield, and ~lightly thickened at the margin. The out­

line i~ truncate or slightly emarginate at the apex of the axis, a feature 

always exaggerated in flattened specin1ens. 

Surface Ornamentation. In the average mature individual the surface of 

the test is ornamented with tubercles, which are largest and n1ost closely set 

upon the glabella. Upon the cheeks, the axis and the pleural annulations of 

the pygidium, the tubercles are sn1aller and less distinct, and except in senile 

individuals, in which the entire surface is pustulose, certain portions of the 

test are comparatively smooth, namely, the palpebral lobes, the pleuroo, the 

Ill<trginal portions of the axis and pygidium. Upon the doublure and epis­

toma the surface is marked by sub-parallel lamellose lines. 

VENTRAL ANAT01IY. 

Hypostoma. Notwithstanding the abundance of this species the hypostoma 

has rarely been observed. A well-preserved example belonging to a large 

individual, is elongate-triangular or sub-spatulate, very wide on the anterior 

n1argin and strongly auriculate, the antero-lateral extensions having a width 

equal to one-fourth the width of the plate. The width of the plate on the 

anterior margin is one-third greater than the axial length. The lateral 

.n1argins are parallel for a short distance, thence approximating rapidly, 

and the posterior extremity bears three small spines, one situated in the 

axial line, and a shorter one on either side. The lateral margins and the 

antero-lateral processes are sharply inflected. The centrum is large and 

broadly convex, bounded behind by a distinct sulcus, and showing indica­

tions of two postero-lateral d,epressions. Low circular depre~sions are 

also noticeable near the antero-lateral angles. Surface covered with con­
centric strioo. 

Carefully prepared sections of the test show, upon its inferior surface, a 

series of paired processes, which take their origin upon each segment of the 

axis, beginning with the third lobe of the glabella and extending to the pygi­

diurn. These processes are digitiform, hollow, flattened or faintly grooved 
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on the posterior face, continuou~ with the test, and fonned by the deep 

deflection of the anterior margin of each seg1nent and its reflection to the 

articnlatin~ ring. 'rhey originate ju~t within the margins of the axis at 

point~ which are marke<l upon it~ dor~al ~urface by a slight po~terior deflec­

tion of the :-;pgment~, and as they pa~s downward converge toward the axial 

line where mernbers of the ~arne pair would nearly rneet. 'rhirteen pairs of 

these processes are discernible, one for the third lobe of the glabella, one for 

the occipital annulation, and eleven for the segments of the thorax, the first 

two lobes of the glabella and the annulations of the pygidium being unrepre­

sented. Si1nilar processes have been observed in Phacops latifrons by von 

Keen en (N eues J ahrb fliT Min., etc., 1880, vol. i, p. 430), and are regarded 

by him as the bases of support for the natatory appendages. The interpreta­

tion of the ventral anatomy of the trilobites as given by Walcott for certain 

species (Calymene senaria, Ceraurus pleurexanthemus), ~ould regard such pro­

cesses as enclosed within the "ventral membrane," and consider them 

functionally as supports for the axial viscera. Sections of other specimens of 

Phacops rana show evidence of the existence of such a ventral membrane, to 

the lower surface of which the natatory appewlages were probably attached. 

The presence of this membrane does not, however, preclude a <lirect muscu­

lar connection across the visceral cavity, between the axial processes and 

the leg-bases. 

Development. The members of this species assume very early in their life­

history the essential features of 1naturity. Notwithstanding the abundant 

material in the collections of the State Museum, which afford great variations 

in size, no noteworthy deviation in form, proportions or details has been 

observed in the different stage~ of growth, except in the number of corneal 

lenses, as noticed above. 

Dimensions. An average of ~everal hundred measurements gives for the 

average individual a length of 32 mm., and a width of 19 mm. The largt>~t 

entire individual observed measures as follows: 

Digitized by the New York State Library from the Library's Collections



24 P AL.IEONTOLOGY OF NEW YORK. 

Body. < ~q>halon. Thorax. Pygidium. 

Length 100 mm. 32 mm. 38 mm. 30 mm. -----------· 
Width _____________ 53 mm. 53 mm. 51 mm. 47 mrn. 

The ~malle~t entire ~pecimen seen is 12 mm. long and 6 mm. wide. Frag­

nlent:-; of both larger and ~mailer individuals have been observed. 

Observations. Specific Diagnosis. The original of Calymene bufo, Green (Mon­

ograph of the Trilobites of North America, p. 41 ), was an imperfect individual 

accredited to an uncertain locality in the State of New Jersey, which may be re­

garded as of Devonian age. Calymene bvfo, var. rana, Green (lac. cit.), is cited 

by the same author as occurring at Seneca, Ontario county, N. Y., which is a 

locality on the shales of the Hamilton group, and as this Phacops is the only 

representative of the genus known to occur in this formation in the State of 

New York, no doubt can rernain of the correctness of the specific reference. 

Phacops rana is very generally disserninated throughout the different horizons 

of the Hamilton group, from the Marcellus shales to the top of the Tully 

limestone. It may also occur in extremely rare instances in the Upper 

Helderberg limestones, but the species of Phacops so abundant in the latter 

forrnation and usually referred to Phacops rana, has proved to be an entirely 

distinct form, Phacops cri~tata, var. pipa. (see description of that species, where the 

differences in the Pkacopes of the Hamilton and Upper Helderberg formations 

are summarized). Phacops rana finds closer allies in the Devonian specie~ of 

Europe. With Phacops latifrons, Bronn, from the middle Devonian of the Eifel and 

elsewhere, it is closely similar in general proportions and most of its superficial 

details, both species having the pleural annulations of the pygidium ~imple and the 

termination of the axis acute (a noteworthy agreement). Point~ of difference 

may, however, be enumerated as follows: Phacops latifrons has (a) the cephalon 

more compressed laterally; (b) a narrower and rnore pentagonal glabella; (c) a 

more coarsely tubercled glabella and smoother cheeks; (d) rnore nurnerous 

corneal lenses, varying between seventy-seven and ninety for average adult 

individuals; a variety of this species having as rnany as one hundred and 
twenty. 
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A still more intimate agreement may be found in the form Phacops latifrons, 

var. occitanus, Tromelin and Grasset, a~ described by Barrois (Ann. de la Soc. 

Geol. du Nord, vol. xiii, p. 7 f), 1885), fron1 the lower Iniddle Devonian of the 

HL·rault. This variety, with all the essential specific characters of Ph. latifrons, 

has the eyes less elevated, the basal glabellar annulation smaller and without 

the strong, central tubercle; the tuberculation of the glabella is finer, and 

the granules on the pleuroo of the pygidium less strongly marked. These 

different forms undoubtedly represent the same species in trans-oceanic faunas, 

and are only such variations as might be expected in descendants of the same 

ancestors subjected to different conditions of life. With Phacops fecundus, Bar­

rande, of the later formations (Hercynian) of the Bohemian Basin, etages F, 

G and H, there is also a close agreement except in the occurrence of sulcate 

annulations upon the pygidial pleuroo in the latter species. 

The specimens from the Eureka District and Lone Mountain, Nevada, identi­

fied by Walcott (lac. cit.) as Phacops rana, Green, pres~nt points both of similarity 

and difference with the typical forms of the species, at the same time showing 

distinct features allying them to the Upper Helderberg species Phacops cristata. 

They resemble the former species in (a) the absence of spines at the genal 

angles, (b) the apparently simple pleural annulations of the pygidium; they 

are similar to the Upper Helderberg forn1 in (a) the inconspicuous palpebrum, 

(b) the strong palpebral lobe, (c) the deep and broad occipital furrow which 

bears no trace of the transverse ring behind the frontal lobe, (d) the elevated 

and narrow occipital ring, (e) the hypostoma with strong antero-lateral eleva­

tions enclosing shallow depressions, (f) the obtuse and flattened termination of 

the axis of the pygidium, (g) the interrupted terminal annulations of the axis. 

This western form, as observed by Mr. Walcott, thus appears to be a variety 

connecting the two species named and may eventually be regarde<l as of distinct 

specific value. 
Distribution. Upper Helderberg group. The occurrence of Phacops rana in 

this formation is not yet established beyond question. A single specimen i~ 

labelled from the Corniferous limestone near LeRoy, Genesee county. Hamil­

ton group: In the Marcellus shales rarely, at Chapinville, Ontario county: in 
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the limestone near the top of these shales abundant, at LeRoy and Stafford, 

Genesee county; Flint Creek, town of Seneca, Ontario county: in the Hamil­

ton shales everywhere; the 1nost prolific localities being in the western coun­

ti~s; Tichenor's and Menteth's Points, Canandaigua Lake; Centerfield, Hope­

well and Flint Creek, Ontario county; shores of Seneca and Cayuga Lakes; 

Moscow and York, Livingston county; Darien and Pavilion, Genesee county; 

Hamburgh and Eighteen-mile Creek, Erie county: in the Tully limestone at 

Moravia, Seneca county; Bellona, Yates county; near Borodino, Onondaga 

county. Also in the Hamilton formation at Charlestown, Indiana; "Bake­

Oven," Jackson county, Illinois; Iowa City, Solon, Roberts' Ferry, Johnson 

county; Independence, Buchanan county, and New Buffalo, Scott county, Iowa;* 

Washington Street Bridge and Whitefish Bay, near Milwaukee, \Vi~consin; 

Cu1nberland, Maryland; (?)Comb's Peak and Lone Mountain, Nevada; Wid­

der and Arkona, Province of Ontario. 

PHACOPS BUFO. 

PLATE VIII, FIGS. 25, 26. 

Calymene bufo, GREEN. Monogr. Trilob. North America, p. 41. 1832. 
Phacops bufo, HALL. Descr. New Species of Fossils, etc., p. 65. 1861. 
Phacops bufo, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 93. 1862. 
Phacops bufo, HALL. Illustrations of Devonian Fossils, pl. viii, figs. 24, 25. 1876. 

THE type specimen of Dr. Green's species is an imperfect cast of the lower 

surface, and is said to have been found in a dark grayish limestone in the State 

of New Jersey. Its geological horizon was not definitely stated by its author, 

but is undoubtedly of the age of the Upper Helderberg or Hamilton group. 

The original example of the species presents a general agreement with Phacops 

rana (Calymene bufo, var. rana, Green), of the Hamilton group, but appears to be 

somewhat more elongate, . with a proportionally longer and more tumid 

glabella. Specimens from New York State agreeing with the type have not 
been observed. 

*These localities in Iowa have been kindly communicak(l by Professor Samuel Cnlvin. 
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PHACOPS CACAPONA. 

PLNl'~ \'III, FIGS. J9-·~L J 
Calymene b·ufo, C.\S'L'I'L:-< AU. Essai sur le Nyst. Nil. de l'Amet·. NPpt., p. :ll, pl. ii, figs. 1-4. 184H. 
Phacops Cacapona, H.\LL. Dl's<'J'. New Np<·<·iPs of Fossil~, etc., p. tiS. 18t:il. 
Phacops Cacapona, liALL. Fifteenth HPpt. N. Y. Stat<~ Cab. Nat. Hist., p. 96. 18l52. 
Phacops Cacapona. li ALL. Illustration~ of Devonian Fossi Is, pl. viii, figs. 18-23. unn. 

27 

THE two ~pecimens frmn which this ~pecies was originally described are inte­

rior and somewhat in1perfect casts of enrolled individuals, retaining very few of 

the features which are essential in detertnining the value of closely allied i'5pecies 

of this genus. In general proportions they resemble Phacops rana as that fossil 

appears in the limestone layers of the Hmnilton group, except that the glabella is 

more protuberant and the glabellar furrows more strongly 111arked, and in these 

features it approximates Phacops cristata. Whether the species belongs to either of 

·these two, or is valid in itself, cannot be definitively determined without the ac­

quisition of specimens retaining the test, the genal extremities and the pygidium. 

The specimens described and figured by Castelnau (lac. cit.) as Calymene bufo, Green, 

were from the same locality as the type specimens of Phacops Cacapona. This author's 

figures do not, however, assist in determining the specific value of his examples. 

Distribution. Hamilton group. Mouth of the Cacapon River, near its junc­

tion with the Potomac, Virginia. 

PHACOPS NUPERA. 

PLATE Vlli, J<'lG. '.!.7. 

Calymene nu,pera, HALL. Geology of N. Y. Survey Fourth Geol. Dist., p. 262, fig. 116. 1843. 
Phacops mtpera, HALL. Illustrations of Devonian Fossils, pl. viii, fig. 26. 1876. 

THE type specimen of this species was found during the progress of the geo­

logical survey of the State in a loose block of sandstone, apparently of the age of 

the Chemung sandstones, near the mouth of Chemung Creek, in Chemung county. 

No other specimen is known to have been found since, and this i~ not satisfactorily 

preserved for purposes of identification. In all apparent features it agrees with 

Phacops rana of the Hamilton group, but the critical characters for distinguishing 

the Devonian Phacopes, viz. : the genal extreruities, the cephalic cloublure and . 
the pygidium, are not retained, and it is consequently impossible to determine 

its specific value. The original designation is, therefore, retained, awaiting the 

acquisition of material which may serve either to establish or discard it. 

Distribution. Chemung group. Chemung Creek, Chemung county. 
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D A L MAN I T E s' BARRANDE. 1852. 

HAUSMANN I A, N. s.-G. 

DALMANITES (HAUSMANNIA) PLEUROPTYX. 

PLATE XI A, FIG. 1-3. 

Asaphus pleuroptyx, GREEN. Monog. 'rrilob. North Amer., p. ii5. 1832. 
Dal1nania pleuroptyx, HALL. Pal. N. Y., vol. iii, p. 356, pl. 74, figs. 5? 9? (not figs. 1-4, 6-8, 10-12); pl. 75, 

fig. 1 ? 1859. 

THIS species, the most abundant of all the trilobites of the Lower Helder­

berg faunas, has been found in the Oriskany sandstone of Canada, associated 

with Spirifera arrecta, Streptorhynchus ( Orthis) hipparionyx, Phacops cristata and 

Dalmanites anchiops, and also in hvo well-defined examples of the pygidium, in 

the Corniferous limestone of the State of New York. The species thus becomes 

the only n1ember of the trilobitic fauna of the Lower Helderberg known 

to have continued its existence into the Upper Helderberg formations. 

Its occurrence in Devonian horizons affords the opportunity of suggesting 

some corrections of the previous identifications of the species. The two species, 
D. pleuroptyx, Green, and D. micrurus, Green, both of which were established 

upon pygidia, were recognized in the third volume of the Palreontology of 

New York, and the differences between them were there pointed out. It is 

nevertheless true, that while it is not difficult to select examples of such pygidia 

as appear to be specifically distinct, the differences seem to disappear with 

abundant material, so that upon the basis of the pygidia alone, the attempt to 

separate the two species is exceedingly unsatisfactory. rrhe type specimen of 

D. pleuroptyx was from the Lower Helderberg of the Helderberg mountains, 

and extensive collections subsequently made from this prolific locality show . 

that the abundant pygidia of this species are everywhere associated with cephala 

heretofore undescribed, a specimen of which is here figured (pl. xi A, fig. 1). 
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The outlint' of thi~ l't•phalon i~ nearly cn~~<~entic, it:-; len~th one-half' it:-; width, 

and the ~l·nal angle~ produL't•d into eon~pi<'-uou:-; ~pine:-;. The glal)ella agree~ 

with that of D. Hausmanni, hot h in pro port ion:-; and character of lobation. Its 

frontal loln• hear~ three circular depn·~~ion:-;, one on the axial line and one near 

l'ach of the l:ttl'ral extrL·rni tie~ ; of thl·~p tlrP formt>r is large:-;t and deepest. 

The eye:-; an• large aml elL·vatl·<l, the orbital ~ulcus unu~ually broad and con­

spicuou~; the cheeks ~lopl' abruptly in front, and rnore evenly toward the genal 

angle~, and their ~urfael' i~ markl·ll by irregular, con~picuous wrinkles, except 

where it i~ cro~~ed by thL• broad, ~nwoth sulcus in which the facial suture lies. 

The border is a ver.v eharaderistie feature, being moderately broad, smooth and 

concave on the ~ides, narrowing near the extrernities of the frontal glabellar 

lobe and produced in front into a ~nb-nasute exten:-;ion. Just below the lateral 

extremitie~ oft he glahdla begin~ a series of rnarginal crenulations or alternate 

thickenings and thinning~, which become rnore conspicuous anteriorly. 

The border thus has a character similar to that of D. anchiops, and is 

of especial inten'st a~ suggesting the inception of that peculiar frontal orna­

mentation which is more fully developed in Odontocephalus. There is no doubt 

that this is the cephalon of D. pleuroptyx, as in one well-defined example the 

parts have been found in conjunction. The cephala which were referred to 

this species on plate lxxiv of the third volume of the Palreontology of New 

York, with the possible exception of figures 5 and 9, must therefore belong to 

another species. No similar hea<ls have been found in the Helderberg mount­

ains. The original pygidiurn of D. micrurus, Green, is known to have conre 

from Schoharie, although the author regarded it as from Trenton Falls. At 

Schoharie the large pygi<lia which agree with the type of D. micrurus are not 

uncomnron, and the cephala with which they are there associated, and those in 

the western extension of the Lower Helderberg formation, in Herkimer county, 

should probably be regard-ed as belonging to this species. The cephala 

described here as that of D. pleuropty.r appear -to be of rare occurrence at 

Schoharie, and that species seems to have been most abundant in the 

Shaly Lirnestone, and D. micrurus in the Lower Pentamerus Limestone. 

The entire young individual figured on plate lxxiv (Pal. N. Y., vol. iii), may 
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be regarded as a specimen of the latter species. The fragmentary specimen 

represented on plate lxxv, fig. 1, is from a locality in Pennsylvania, and its 

coalesced glabellar lobes indicate a distinct species. 

Distribution. Lower Helderberg group. Near Clarksville, Albany county; 

Schoharie, Schoharie county. Oriskany sandstone: 'fownship of Walpole, 

Province of Ontario. Corniferous limestone: Clarence Hollow, Erie county; 

Lime Rock, Genesee county. 

DALMANITES (HAUSMANNIA) CONCINNUS. 
PLATE XI A, FIGS. 9-11. 

Dalnwnites conciunns, HALL. Illustrations of Devonian Fossils, pl. x, figs. 3-5. 1876. 

PYGIDIUM only known. Outline sub-triangular, posteriorly acuminate. Surface 

convex, trilobate. 

Axis relatively narrow, width less than one-third that of the shield, slightly 

elevated along the axial line, and tapering to an abrupt termination within 

the Inargin; bearing nine to ten flattened transverse annulations, which are 

thickened or faintly nodose on the axial line. 

Pleurce broad, deflected in an even curve to the margins and bearing seven 

or eight annulations which are broad, low and flat, and are separated by fine 

narrow sulci. The first five annulations are grooved by fine impressed 

lines, which extend to the margin. The anterior and posterior liinbs thus 

formed are of equal strength. The margin is slightly thickened, becoining 

wider posteriorly and produced into a short and stout caudal spine. Surface 

smooth or minutely granulose. 

Dimensions. The largest pygidium observed has a length of 16 mm., and 

a width of 18 mm.; the smallest a length of 9 1nm., and a width of 10 mm. 

Distribution. Upper Helderberg group. Schoharie grit, Schoharie, Schoharie 

county; near Clarksville, Albany county; Corniferous limestone, near Caledonia, 

Livingston county; Cayuga, Province of Ontario. 

DALMANITES (HAUSMANNIA) CONCINNUS, var. SERRULA, n. var. 
PLATE XI A, FIG. 1~. 

A SINGLE very small pygidium measuring 4 n1m. in length and width bears 

all the characters of the normal pygidium, but has in addition to them a row 
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of short spinules upon tht• lah·ral margins. These spinules are five in number 

upon each side, the first lwing the largest, their size diminishing posteriorly so 

that the last is little n1ort> than a crenulation of the margin. They are short, 

stout, acuh>, and (lirected backwar(l. The tl~rminal spine of the pygidium also 

is relatively longer and more slender than in the normal form. 

Thit-i specimen is from the decomposed chert of the Corniferous limestone at 

North Cayuga, Province of Ontario. 

DALMANJTES (HAUSMANNIA) PHACOPTYX, n. sp. 
PLATE XI A, FIGS. 23-213. 

FRAGMENTS of three large PYGIDIA show pleurre which are broad on the anterior 

margin, but narrow rapidly backward and are abruptly deflected toward the 

posterior extremity. The margin is entire and the border quite narr<;>w, 

widening at th~ posterior extremity, where it is laterally flattened and pro­

duced into a stout spine, having about one-fourth the length of the pygidium, 

and strongly bent upward. 

The axis is composed of eleven or twelve moderately broad annulations, 

and towards its posterior extremity merges into the caudal ridge and spine. 

The pleurce bear twelve or thirteen ribs which are separated by wide, shal­

low sulci, and are strongly curved backward near their di:-;tal extremities. 

Each of these annulations is conspicuously sulcate. The surface is covered 

with spinules and acute tubercles which appear to be irregularly scattered 

over the annulations. On the axis they are sometimes in pairs or in single 

transverse rows, becoming crowded together near its margins; on the pleurre 

they appear to lie exclusively upon the anterior limb of each annulation, 

although the larger spinules are often so broad at the base as to extend across 

the entire width of the annulation. The surface between the tubercles and 

spinules is covered with fine granulations. 

Dimensions. The largest and most complete specimen observed has a length 

of 62 mm. to the tip of the caudal spine; its width across the anterior 

n1argin, when entire, would be about 85 mm. 

Observations. This species, though imperfectly known, is of interest as pre­

senting a continuation into the Devonian formation, of a type of Dalmanites 
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which attains its highest development in the Silurian. In outline and contour 

it ~hows an intimate relationship with an undescribed f-lpecies of Dalmanites 

from the Lower Helderberg formation. It is, moreover, directly comparable 

with Dalmanites spinifera, Barrande, from the <'·tage G, and D. rhenanus, Kayser, 

from the Wissenbach slates of the Lower Devonian. 

Distribution. Upper Helderberg group. Cayuga, Province of Ontario. 

DALMANITES (HAUSMANNIA) MEEKI. 

PLATE XI A, FIGS. 28-30. 

Dalmanites (undet. sp.), MEEK. Geol. Expl. Fortieth Parallel, YOL iv, p. 48, pl. i, figs. 11, lla. 1877. 
Dalmanites Meeki, WALCOTT. Monogr. U. S. Geol. Surv., vol. viii: Pal. Eureka Dist., p. 207, pl. xvii, figs. 

5, fla-b (not fig. fie). 1884. 

THE material representing this species consists of detached specimens of a 

glabella, a very large hypostoma and a quite perfect pygidium. The last­

named part is very closely similar, probably identical with the pygidium of 

Dalmanites anchiops, but if the associated glabella belongs to the same species 

as the pygidium it will be necessary to regard these fragments as characteriz­

ing a distinct specific form. 

CEPHALON. The glabella is very similar to that of Dalmanites pleuroptyx, Conrad. 

The frontal lobe is large and transversely sub-elliptical, depressed-convex 

above ; the three pairs of lateral lobes are distinctly defined; the first two 

widest at their outer extremities, the last narrow, transverse and extending 

as an annulation across the glabella. The lateral furrows of the second pair 

appear to be nearly obsolete toward their distal extremities, causing a tend­

ency to coalescence in the adjoining lobes. The occipital furrow is narrow 

and shallow, the occipital ring moderately broad and elevated, and without 

any central spine. 

PYGIDIUM as in Dalmanites anchiops, although bearing two or three more pleural 

annulations than is usual in mature examples of that species. 

HYPOSTOMA elongate-triangular, surface depressed-covex. 

slightly arched, antero-lateral extremities sub-auriculate. 
Anterior margin 

Centrum broadly 
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convex bearing a pair of ~hort lateral furrow~ which terrninate centrally in 

two con~picuou~ depre~siont~ or pit~, bounded po:-;teriorly by a low :-;ulcu8, 

beyond which i~ a linguifonn extension bearing upon its llUtrgin five :->pinules, 

one of which lies on the axial line, with two on either side. 

Distribution. "Lower horizon of the Devonian lin1estone, Comb's Peak, and 

on the divide at the head of the Reese and Berry Canon, Eureka District, 

Nevada." (Walcott, loc. cit.) 

CORONURA, N. s.-G. 

DALMANITES (CORONURA) ASPECTANS. 

PLA1'E XII, FIGS. 1-11, 13. 

Asaphus aspectans, CoNRAD. Fifth Ann. Rept. Pal. N. Y., p. 49, fig. 9. 1841. 
Asaphns l denticnlatns, CncmAD. Fifth Ann. Rept. Pal. N. Y., p. 48. 1841. 
Dallnania adspectans (in (~J·t·or), HALL. Descl'. New Species of Fossils, etc., p. 60. 1861. 
IJal1nania Helena, HALL. Descr. New Species of Fossils, etc., p. 61. 1861. 
IJalmania adsp('(:tans (in eri·or), HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 88. 1862. 
IJalmania Helena, HALL. Fifteenth Rept. N.Y. State Cab. Nat. Hist .. p. 89. 1862. 
IJalmanites Ohioensis, MEEK. Proc. Aca(l. Nat. Sci. Phil., p. 91. 1871. 
IJalmanites Ohiuensis, MEEK. Pal. Ohio, vol. 1, p. 23-i, pl. xxiii, fig. 1. 1873. 
IJalmanites denticnlatns, HALL. Illustrations of Devonian Fossils, pl. x, fig. 1. 1876. 
IJalmanites aspectans, HALL. Illustrations of Devonian Fossils, pl. xiii, figs. 6-8. 1876. 
IJalmanites Helena, HALL. Illustrations of Devonian Fossils, pl. xiii, figs. 11-14. 1876. 

THIS species has been observed only in detached portions of the exoskeleton. 

The pygidia which have been described under the specific designations 

Dalmanites Helena and D. Ohioensis (op. cit.), are not uncommon in the 

Corniferous limestone of New York and Ohio, and associated with them 

are fragments of large cephala, which presumptively can belong to no 

other species. Such a fragment of the cephalon, consisting of a free 

cheek retaining the visual surface of the eye, served as the original 

of the Asaphus aspectans of Conrad; more recently a larger fragment, also 

retaining the greater portion of the eye and agreeing in all particulars with 

Mr. Conrad's type, has been found in the Corniferous li1nestone at Columbus, 

Ohio, associated with the pygidium of D. Helena.* There is no other 
------ ~~~~-

*Through the kindness of Dr. J. ~- N(~wberry this sp<'cimen has been m:uk aYailable for use in the 
revision of these species. 
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~pecies known to us from this formation in Ohio, to which such fragments 

could be referred, and none in the Corniferous lime~ tone of New York, 

except D. myrmecophor~s, in which species the cephalon was undoubtedly 

similar in many respects to that of .D. Helena, though of much larger dimen­

sions than are indicated by the:-;e fragments. It seems necessary to establish 

:Mr. Conrad's specific name, aspectans, upon a basis which will include the 

forms heretofore referred to D. Helena and D. Ohioensis. 
The description of the original fragment is as follow~: " A small portion 

of the buckler and one eye only is visible, but the eye is of an extraordinary 

height, the margins parallel, and the lenses arranged in parallel longitudinal 

lines, small and verv numerous." 
o/ 

In this specimen the eye is remarkably elevated, sub-semi-cylindrical, 

reaching a height of 9 mm., with a width of 8 mm. across the base. The 

corneal lenses are nun1erous, and though the condition of preservation does 

not permit the enumeration of them, thirty rows are visible, some of them 

containing as many as thirty-four lenses each. It would therefore be safe to 

infer that the eye bore not less than 700 lenses. The attached portion of 

the cheek has a broad flattened border, and is covered with strong, closely 

crowded tubercles. 

Additional details of the Cephalon are furnished by the Ohio specimen, as 

follows: the outline of the shield is semi-elliptical, the broad fiat border 

slightly thickened toward its inner margin, the marginal sulcus deep and 

moderately broad, the genal angles produced into long sharp spines; the 

facial suture takes its origin at a point about half-way from the apex of the 

cheek-spine to the anterior extremity, passing abruptly forward over one­

half the width of the border, thence straight across to the marginal sulcus, 

and inward to the inner angle of the visual surface ; over the convex surface 

of the cheek it lies in a deep groove; the surface of the cheek beneath the 

eye is slightly flattened and the orbital ridge is well defined; occipital furrow 

and ring moderately strong. 

Of the thorax nothing has been observed. 
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PYGIDIUi\l sub-ovate-triangular in outline, posteriorly truncate or broadly emar­

ginate. Surface depressetl-convex, with a general upward inflection po~te­

riorly. Margin thickened, narrow, widening into_ the post-axial border. 

Axis convex, width equal to one-fifth the width of the shield along a given 

annulation, regularly tapering to obsolescence upon the posterior margin; 

composed of sixteen to twenty transven;e, somewhat flattened annulations, 

separated by moderately strong furrow~. 

Pleurce wide, convex near the axis, thence regularly depressed toward the 

margin; composed of sixteen to eighteen broad, slightly flattened annula­

tions, which become obsolete upon the margin. These are faintly sulcate, 

and are separated from one another by furrows, which are deepest and 

broadest near the margin. The border is ornamented by a fringe of conspic­

uous ~pines, one in continuation of each pleural annulation. Of these spines 

the anterior pair is the shortest, and their length increases backward to the 

ninth or tenth pair, thence becoming shorter to the terminal pair, in which 

the spines are broader and stouter than elsewhere, and distinctly curved 

upward and toward the axial line. These terminal spines are separated, 

at their bases, by a distance equal to the width of the axis on its anterior 

margin The surface of the pygidium is covered with regularly arranged 

tubercles, of which the axis bears five longitudinal rows, one axial and four 

lateral (becoming two on the posterior annulations), each annulation bearing 

a single row of three or five tubercles Each pleural annulation bears two 

rows, one for each anterior and posterior limb. Upon the lateral margins 

the tubercles become stronger and are more scattered, while the posterior 

border between the terminal spines is smooth. In the New York specimens 

the entire surface ornamentation, with the exception of the marginal spines, 

is frequently almost or quite obsolete. 

Dimensions. An average pygidium froin the Falls of the Ohio measures 60 

mm. in length and 79 mm. in width; one from western New York, 46 mm. 

in length and 67 mm. in width. The largest specimen observed has a length 

of 67 mm. and a width of 100 mm.; the smallest a length of 35 mm. and a 

width of 51 mm. 
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Observations. The pygidium of this species, as already noticed, is subject to 

some variation in the matter of surface ornan1ent. The type specimen of Dal­

m.anites !!elena is from the Corniferous limestone of the Falls of the Ohio, and 

all specimens from this locality have :.;hown a regularly tubercled surface. In 

the limestones of the same age near LeRoy, N. Y., where the species is abun­

dantly represented, the ornan1entation has become nearly obsolete, and it is 

probable that a specimen in such condition was the original of the Dalmanites 

Ohioensis, described by Mr. Meek, from the Corniferous limestone of Marblehead, 

Ohio. In general form and outline, spinose margin and number of annula­

tions, D. aspectans presents a close agreement with D. m.yrmecophorus. There 

are however persistent differences in the t\Yo species which may be enumerated 

as follows: in D. aspectans the posterior border between the marginal spines 

bears no tubercles, and is only slightly elevated; the tubercles of the surface 

are not nodifonn, and are always regularly arranged, except upon the lateral 

margins; the terminal spines are short and not laterally flattened. The 

original of Asaphus? denticulatus, Conrad (Fifth Ann. Rept. Pal. N. Y., p. 68. 

1841 ), was a fragment of a pygidium reported as from the Schoharie grit, at 

Schoharie, and a specimen from the Upper Helderberg limestone at Schoharie, 

exhibiting the same characters as those accredited to Mr. Conrad's type, was 

figured in the Illustrations of Devonian Fossils (pl. x, fig. 1 ). The original 

of Mr. Conrad's description is no longer accessible, but the specimen mentioned 

from the limestone shows a variation from the type of Dalmanites Helena in 

having the posterior spines broader, stouter and more flattened vertically, the 

posterior border bearing a few scattered tubercles; it retains, however, features 

characteristic of D. Helena (= aspectans) in the regular arrangement of the 

tubercles upon the annulations, and the absence of an elevated spinose ·border. 

It seems advisable to include this slight variation undt'r the species D. aspectans 

rather than to establish varietal terms for all intermediate forms between the 

closely allied species D. aspectans and D. m.yrmecophorus. The specific name 

denticulatus has actual priority by a single page over the h•rm aspedans; as, how­

ever, the fragment designated by the former name proves not to be in all 

respects a normal example of the species it represents, and as the description 
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of the latter specie:-; wa:::; acc01npanie<l by a figure, no violence is done to _Mr 
Conrad'~ <letermination~ by according recognition to the latter name. 

Distribution. Upper Hel<lerLerg group. Corniferous lime:-~tone: near Clarks­

villl•, Albany county ; Schoharie, Schoharie county; Caledonia, Monroe county; 

Lin1e Rock, near LeRoy, Genesee county; Clarence, Erie county; Falls of the 

Ohio, Colu1nbus and Marblehead, Ohio. 

DALMANITES (CORONURA) MYRMECOPHORUS. 

PL.\'rE XIA, FIG. 13; PL.\TE XIII, .FIG. 1:2; PLAT1<"; XIV, FIGS. 1-6; AND :PLATE XY, FIGS. 1-i. 

Asaphus myrmecopliOI'IIS, GREEN. Suppl. ~lonog. Trl.lob. North America, p. 16. 1835. 
Asaphus '! acanthoplenrns (acantl10len;·us, in error), CoNRAD. Fifth Ann. Rept. Pal. N.Y., p. 48. 1841. 
Dalmania myrmccophorus, HALL. Descr. New Species of Fossils, etc., p. 60. 1861. 
Dalmania myrmecuplwrns, HALL. Fifteenth Rept. N.Y. State Cab. Nat. Hist., p. 88. 1862. 
Asaplllls l ar·antlwlt:w·u.s, (CoxRAD) HALL. Fifteenth Rept. N.Y. State Cab. Nat. Hist., p. 113. 1862. 
Dalmanites myrmecoplwrus, HALL. Illustrations of Devonian Fossils, pl. xiH, figs. Hi, 16. 1876. 
Dal1nanites acantholcnrns, HALL. Illustrations of Devonian Fossils, pl. xix, fig. 14. 18i6. 

The CEPHALON and THORAX of this species have been observed only in a condi­

tion so fragmentary as to be unsatisfactory for description or positive 

identification. 

PYGIDIUM large, sub-ovate-triangular, broadly emarginate behind. Surface 

depressed-convex, scarcely flabellate, conspicuously trilobate. Posterior 

limbus with an upward _curve, which begins at the posterior third of the 

shield and terminates in a vertical spiniferous border. 

Axis relatively narrow, width about one-fifth the width of the shield upon 

the anterior margin; evenly tapering to a termination which becomes obso­

lete within the posterior border. Composed of sixteen to nineteen broad 

transverse annulations, separated by narrow, deep furrows. 

Pleurce broad, most convex at about one-third their width from the axial 

margin~, thence rapidly sloping and becoming somewhat flattened near the 

edge; con1posed of fifteen to eighteen broad annulation~, which widen 

toward their di:-;tal extremi tie~, and in some instances show trace~ of a faint 
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groove upon the surface. Border narrow at the sides, produced at the 

postero-lateral angles into two broad, stout, incurving cornua, whose inner 

bases are continuous and form an elevated marginal collar at the posterior 

extremity. The articulating ring and each pleural annulation, at its termina­

tion upon the margin, bears a round, smooth terete, and gently incurved 

sp1ne. These spines are shortest in front and increase in length toward the 

posterior cornua. The posterior collar has a width equal to that of the axis 

on its anterior margin, and bears a series of strong spines; one situated 

centrally, bifurcating at two-thirds its length, and, in a large individual, 

reaching a height of 10 mm., a short accessory pair of spines near the base of 

the foregoing (sometimes absent), a second and stronger pair at the beginning 

of the posterior curve, a third pair at the base of the broad terminal spines, 

and the incurved, elevated terminal spines or cornua, each of which bears an 

accessory spine near the apex. (See plate xv, figs. 1-3.) The height of the 

cornua in a large example is 12 mm. 

The Surface of the pygidium is covered with strong, sub-spiniform, irregu­

larly disposed n9des. Upon the axis each annulation bears but a single row, 

but no arrangement in longitudinal rows is discernible. Upon the pleurro 

there is evidence of an irregular, double row of nodes, but at the lateral and 

posterior margins the nodes are more abundant and irregularly disposed. 

A single example having an irregularly nodose axis, and a central spine on 

the posterior collar, has the pleural nodes relatively small, abundant and 

arranged in two regular rows as in Dalmanites aspectans, affording evidence of 

the affinity of these two species in this respect. The characteristic orna­

mentation of Dalmanites myrmecophorus is however exhibited in pygidia 

varying widely in dimensions, the smallest individual noticed retaining this 

feature quite as strongly marked as the largest. 

A single large glabella which differs from that of any known species of 

the Upper Helderberg group, may belong to this species. It has the general 

outline and contour of the glabella in typical Dalmanites, except that there 

is an apparent tendency to obsolescence in the second lateral furrows. The 

frontal lobe bears a pair of conspicuous nodes just behind its center, and a 
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pair of sharp tubercles in the rnedian depression between the lateral lobes. 

The occipital furrow is narrow, and the occipital ring broad and rounded. 

The entire surface, except in the furrows, is sharply tubercled. 

Dimensions. An average pygidium rneasures 50 mm. in axial length and 

SO nrm. in width; the largest observed is 115 mm. in length and 180 rnm. in 

width; the smallest 6 mm in length and 10 mm. in width. The glabella 

described has a length of 33 mm. and about an equal width. 

Observations. The remarkable size attained by the pygidia of Dalmanites 

myrmecophorus show it to have been, at maturity, an animal of gigantic propor­

tions. A careful restoration of the outline of an individual on the basis of 

the largest pygidium above referred to, has been made by comparison with 

the proportions of other species of this type of Dalmanites, and the -result, which 

may be regarded as approximately correct, at all events not exaggerating the 

size, indicates that the animal when entire may have attained a length of 398 

mm. or 16 inches, the largest form of Dalmanites yet observed, and one of the 

largest trilobites known. A similar restoration of the smallest pygidium 

gives an individual 21 mm. or .8 of an inch in length. Fragments of large 

cephala and thoracic segments have been occasionally observed in association 

with these pygidia, but our present knowledge of these parts is insufficient for 

satisfactory description. A few thoracic segrnents found in place with a pygi­

dium indicate an irregularly nodose surface, and :(ragments of the head-shield 

show a wide and flat border, and a closely and strongly tubercled surface. The 

differences and similarities in Dalmanites myrmecophorus and Dalmanites aspectans 

are noticed under the description of the latter species. The Asaphus ? acantho­

pleurus of Conrad (Zoe cit.) was described from a fragment of the posterior portion 

of a very large pygidium of this . species, in which the central spine is very 

strong, and the other marginal spines, as indicated by their bases, larger than 

have been observed in any other exarnple. This specific term has been used 

in the various preliminary publications upon these fossils, as the nature of the 

posterior border in Dalmanites myrmecophorus had not at that time been observed. 

There now appears to be no doubt of the identity of the two species. The 
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original of D. acanthopleurus is from "near Schoharie, in limestone with Odonto­

cephalus (Onondaga limestone)." 
Distribution. Upper Helderberg group. In the Corniferous limestone, near 

Clark~ville, Albany county; Schoharie, Schoharie county; Canandaigua, 

Ontario county; Lime Rock, near LeRoy, Genesee county. 

DALMANITES (CORONURA 1) EMARGINATUS. 

PLATE XI A, FIGS. 7, 8. 

Dalmanites enwrginatus, HALL. Illustrations of Devonian Fossils, pl. x, fig. 2. 1876. 

OF this species fragments of the pygidia only, have been observed, which may be 

characterized as follows: Outline sub-triangular, broadly emarginate behind; . 
apex of reentrant angle sub-acute. 

Axis narrow, tapering evenly to an apex near the posterior border and con­

nected with the margin by a sharp, low ridge; it is composed of twenty 

to twenty-two transverse annulations. 
Pleur~ broad, slightly produced upon the postero-lateral areas, and bearing 

seventeen to twenty broad and flattened annulations, which show a slight 

tendency to duplicature toward the posterior extremity. The border is 

narrow at the sides and widens a little posteriorly, where all the annulations 

become obsolete upon approaching it. Surface ornamented by pust~les, each 

annulation bearing a single row upon the axis, and a double row upon the 

pleuroo. The axis bears five longitudinal rows, one in the axial line, and two 

on either side. Upon the margin of the pygidium the pustules are more 

irregularly scattered. The lateral margins bear no spines and the posterior 

border is covered only with granulations. 

The dimensions of the shield are approximately 22 mm. in length, and 32 

mm. in width. 

Observations. This little known species presents points of si1nilarity with 

Dalmanites aspectans, but differs in the followin~ particulars, viz.: (a) the pos­

terior margin iH angulate and not transverse or crescentic, nor produced into 
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postero-lateral spines, (h) the lateral margin i~ not spinose, (c) the termination 

of the axis is connected by an angular ridge with the llt:trgin. 

Distribution. Upper Helderberg group. Schoharie grit, Schoh;lrie, Schoharie 

county. 

[s.-G.] CRY PH 1E US, GREEN. 1837. 

DALMANITES (CRYPHJEUS) COMIS, n. sp. 

PLATE XVI A, FIG. l. 

A SMALL and so mew hat incomplete pygidium indicates an undescribed species 

of this sub-genus. It is characterized by the narrow axis curving slightly 

inward on the margins, and bearing six annulations, four distinct and elevated, 

and the last two faintly defined. The pleuroo are moderately broad, sloping 

somewhat abruptly toward the margins, and bear five annulations, each of 

which terminates in a short, blunt spinule, with the apex directed backward. 

Whether or not there was a terminal spin ule, as in the other American species, 

cannot be determined from this specimen. The pygidium has a length of 

4 mm. and a width of 5 mm. 

Distribution. In the decomposed chert of the Corniferous limestone, Walpole, 

Province of Ontario. 

DALMANITES (CRYPHJEUS) PLEIONE. 

PLATE X VI A, FIG. 2. 

Dal1nania Pleione, HALL. Descr. New Species of Fossils, etc., p. 62. 1861. 
Dalrnania Pleione, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 90. 1862. 
Dal1nanites Pleinne, HALL. Illustrations of Devonian Fossils, pl. xYi, fig. 17. 1876. 
Cryphwus Ple'ione, KA Y~ER. Abhandl. z. Geol. Specialkarte von Preussen, etc., Band ii, Heft 4, p. 33. ISiS 

TnE imperfect pygidium which served as the original of this species is closely 

similar in general proportions, number of annulations and marginal spines to that 

of D. Boothi var. Calliteles. The spines however are relatively longer, more slen­

der, rounder and more distant than in the mature individuals of the variety 

mentioned, but have a striking similarity to the pygidia of the young of that 

form. Our knowledge of the species in America i:-; at present limited to the 
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single type specimen, but Kayser has provisionally referred to this species a 

pygidium from the Lower Devonian at Daun in the Rhine-land. 

Distribution. Hamilt.on group. Hydraulic limestone, Falls of the Ohio. 

DALMANITES (CRYPHJEus) BooTHI. 

PLATE XVI, FIGS. 1-4; AND PLATE XVI A, FIGS. 3-8. 

C1·yphceus Boothii, GREEN. Amer. Journ. Science, vol. xxxii, p. 343, figure. 18:37. 
Cryphceus Greenii, CoNRAD. Second Ann. Rept. Paheont. Dept. N. Y. State Geol. Surv., p. 66. 1839. 
Cryphcens calliteles, CoNRAD Second Ann. Rept. Palreont. Dept. N. Y. State Geol. Surv., p. 62. 1862. 
Asaphus Hallii, CoNRAD. Third Ann. Rept. Palreont. Dept. N. Y. State Geol. Surv., p. 204. 1840. 
Cryphceus calliteles, HALL. Geology of N. Y., Pt. IV, p. 201. 1843. 
[n Cryphceus calliteles, DE VERNEUIL. Bull. Soc. Geol. de France, 2nd Ser., vol. vii, p. 164, pl. i, fig. 3. 1850. 
Phacops .pectinatus, F. A. R<EMER. Beitr. I, zur Kenntn. d. Harzgeb., p. 62, pl. ix, fig. 27. 1850. 
Dal1nania calliteles, EMMONS. Manual of Geology, p. 138. f. 124 (7). 1860. 
Dalmania Boothii, HALL. Descr. New Species of Fossils, etc., p. 63. 18til. 
Dal·mania Boothii, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 91. 1862. 
Dalmanites Boothii, HALL. Illustrations of Devonian Fossils, pl. xvi, figs. 1-!i, 9-11, 13, Hi, 16. 1876. 
Oryphceus stellife1', KAYSER (partim). Abhandl. z. Geolog. Specialkarte von Pr. und d. 'l'hiir. St., vol. ii, pt. 

4, p. 33. 1878. 
C1·yphceus laciniatus, KAYSER (partim). Abhandl. z. Geolog. Specialkarte von Pr. nnd d. 'l'hiir. St., vol. ii, 

pt. 4, p. 34. 1878. 

GENERAL FoRM AND PROPORTIONS. Body sub-ovate, laterally and posteriorly 

fimbriate; length about one-half greater than the width. Surface depressed­

convex, distinctly trilobate. Axis prominent, elevated; pleuroo flattened. 

CEPHALON relatively large; outline serni-elliptical, faintly produced on the 

frontal margin; length to width as 1 to. 2. Frontal area narrow, lateral area 

broader but mostly occupied by the strong eye-lobes Margin thickened by 

a broad doublure, which widens under the frontal limbus to form the epistoma, 

and is produced at the genal angles into spines which norn1ally reach to the 

sixth thoracic segment, and are equal in length to the axial length of the 

glabella. These spines are broad, thin and blunt, and lie nearly in a ver­
tical plane. 

The Facial Sutures take their origin on the lateral margins at points about 

half-way between the frontal extremity and the apices of the cheek-spines, 

pass inward and downward to the lower margin of the ocular lobe, thence 

over the eye to the anterior edge of the frontal lobe of the glabella, tneeting 

near the anterior extremity just within the margin. 
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Glabella elongate-sub-pentagonal; length and width equal, an<l nearly 

equal to the length of the cephalon. Frontal lobe large, transversely sub­

elliptical in outline; the width equal to one-third that of the cephalon. 

The first pair of transverse furrows is long, directed obliquely backward; 

the second pair shorter and more transverse ; the third pair still shorter and 

transverse. All these glabellar furrows are deeply impressed at their 

proximal extremities, as shown in casts of the inner surface. The first 

glabellar lobes are strong and sub-triangular; the second and third lobes 

shorter and more annular. Occipital furrow very narrow and sharply im­

pre::;sed; occipital ring strongly arched upon the axis, narrowing behind the 

ocular nodes, and widening again to the genal spines. 

Eyes large, elevated, exceeding the height of the glabella. Visual surface 

lunate, eorneal lenses numerous, an adult example showing fifteen rows, 

·numbering diagonally from the lower posterior margin, and 206 lenses for 

each eye. Palpebrum inconspicuous, scarcely overlapping the visual surface. 

Palpebral lobe depressed, sloping evenly to the narrow palpebral sulcus. 

THORAX. Length to width as 1 to 1.5. 

Axis arched, widest at the fourth segment, tapering thence evenly to the 

pygidium. 

Pleurce flattened, gently deflected along the fulcrum. Segments narrow 

upon the axis, with a slight double curvature, bending forward along the 

axial margins and axial line; grooved upon the pleuroo, the anterior limb 

low and becoming obsolete along the fulcrum; the posterior limb slightly 

beveled, and considerably produced at the extremities. 

PYGIDIUM sub-triangular, depressed-convex. 

Axis tapering with slightly incurved niargins, and ending abruptly just 

within the posterior border; bearing from ten to fourteen annulations in 

well-preserved specimens. 

The pleurce each bear five annulations which are sulcate, the posterior 

limb in each becoming obsolete near the n1argin, while the anterior limbs 

are flattened, thickened, slightly curved and produced beyond the rnargn1 
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into spine~ having a length nearly equal to the length of the pleurre them­

selve~. A spine similar to these, but shorter and relatively broader, is pro­

duced in the axial line, thus making eleven spines in the pygidial fimbria. 

Some slight variation is noticeable in the form of these spines, but in typical 

examples, the ten lateral extenRions of the fimbria are broad, short, flat and 

closely set, the apex pointed backward, the terminal lobe being shorter 

and linguiform. 

HYPOSTOMA, elongate-sub-triangular; anterior angles auriculate, posterior ex­

tremity sub-linguiform. Centrum convex, bounded posteriorly by a conspi­

cuous sulcus. The postero-lateral pits on the centrum are joined by a faint 

groove. Surface covered with venate lines and faintly granulose. 

Surface Ornamentation. In the normal forms of this species the entire sur­

face is covered with granulations which become quite strong on certain por­

tions, viz., the axial region of the glabella and thorax, and the surface of the 

pygidial fimbria, where the granules become elongate and pustuliform, often 

crowded and more conspicuous than upon the surface of the Rhield itself 

Upon the thoracic pleurre are single rows of low and inconspicuous pustules, 

which, in somewhat weathered specimens from the shales, often appear as 

shallow punctre. The occipital ring bears a strong central spiniform node, 

and tlie thoracic segments along the axial line, smnetimes evenly rounded, 

are usually slightly angulated or nodose, the no~es becoming stronger toward 

the pygidium. The annulations of the pygidium are evenly roundeJ. The 

surface of the doublure is granulose. 

Variations from the type of Cryphceus Boothii, Green, as diagnosed by its 

author, and as here described more at length, occur in a series o.f asso­

ciated forms presenting a marked and per:.;i~tent deviation in certain 

features. This is most noticeable in the character of the pygidial fimbria, 

but it appears that no variation has taken place in this feature without 

correlative variation in certain other respects. In many individuals of this 

~ub-genus, particularly those occurring in the li1nestone layers in the Hamilton 
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tihales, the lobes of the pygi<lial fimbria, in~tca<l of being fiat, broad and 

contiguous, are more lanceolate, relati vl'ly narrow, elevated along the middle, 

'vith the apex nearly terminal. Upon careful comparison of these pygidia 

with Dr. Green's description of Cryph(£us Calliteles, it appears beyond question 

that the species wa~ founded upon a pygidium of this character. The original 

specimens of both C. Calliteles and C. Boothii were derived from the sarne 

locality, viz.: HuntingJon, Huntingdon county, Pennsylvania. The varietal 

feature of the pygidium with its associated characters is evidently a genetic 

difference, as it is apparent in the youngest individuals observed, and it 

therefore seems advisable to recognize in Green's species, C. Colliteles, at 

least a variety, with the following differential characters: 

DALMANITES (CRYPHLEus) BooTH£, var. CALLITELEs.* 

PLATE XVI, l<'IGS. 5-22; AND PLA'l'I£ XVI A, FIGS. 9-17. 

Cryphctns Collitelus, GREE~. Amer. Journ. Science, vol. xxxii, p. 346. 1837. 
Dalmanites Boothii. HALL. Illustmtions of Devonian Fossils, pl. x\·i, figs. 7, 8, 1~, 14. 1876. 
(?) C1'yphmus wlliteles, ? KAYsER. Abhandl. z. Geolog. Specialkarte von Pr. und d. 'l'hii1·. St., vol. ii, part 

4, p. 32, pl. iii, tig. 10. 1878. 

GENAL spines long, fiat, tapering to an acute extremity and reaching to the eighth 

thoracic segment; slightly depressed laterally and distinctly grooved by the 

occipital furrow for two-thirds their length. The occipital ring is unusually 

wide, and bears a stout spiniforn1 node at it~ center. The first thoracic 

segtnent has a noue or faint spine upon the axial line, and thence backward 

to the pygidium the spiniform nodes increase in size; the first annulation of 

the pygidium also bears a short spine. The lateral lobes of the pygidial 

fimbria are distant, narrow, lanceolate, elevated along the middle, having the 

apex terminal. The axial lobe is shorter than the rest, but more elongate 

than in D. Boothi and acutely angled. The surface of the test is mostly very 

faintly granulose, the glabella and pygidial lobes generally quite smooth, the 

posterior portion of the genal spines more strongly granulose than any other 

part of the surface, and the thoracic segments furnished with single rows of 

low pu~tules. Abundant material representing this species affords evidence 
------

*The specitic name of this s11e<:iPs as originally published is Collitelus, prohal1ly a tn1ographi<'al error 
for the personal noun Calliteles. 
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of a considerable variation in size, from a length of 5 mm. to a length of 

120 mn1., as indicated by a large fragment, and this development in indi­

vidual growth is accompanied, in the earlier stages, by considerable variation 

in the form of the pygidial lobes. A pygidium rneasuring 1 mn1. in length 

an<l 3 n1m. in width to the tips of the spines, has a very elevated axis, which 

is sub-spinose along the axial line, strongly incurved toward the extremity, 

and bears but six annulations. The marginal spines are unusually elongate 

an(l baccillate, the first pair being longest, the length decreasing backward, 

the two posterior pairs becoming strongly incurved toward the posterior 

extremity. The terminal lobe is very small and scarcely visible. With 

advancing growth the spines become relatively broader, and radiate regularly 

from the curve of the margin, assuming a sub-equal length, and the terminal 

lobe becomes gradually more conspicuous. Individuals occur occasionally in 

the shales of the Hamilton group, which indjcate a slight inclination from 

the type of Dalmanites (C.) Boothi to that of the variety D. (C.) Calliteles to the 

extent of retaining the broad, short, vertically flattened cheek-spines of D. (C.) 

Boothi, and showing a tendency in the thoracic segments to become spinose 

on the axis, and in the pygidial spines to become narrow and acute. Such 

forms would naturally be expected in abundant material, but their rare 

occurrence, makes it inadvisable to recognize the usual variation as a dis­

tinct specific form. 

Dimensions. A normal adult of Dalmanites ( CryphC£us) Boothi affords the 
following measurements: 

Body. Cephalon. Thorax. Pygidium. 
Length _____________ 38 mm. 12 mm. 15 mm. 11 mm. 
Width ·- ------------ 24 mm. 24 mm. 22 mm. 18 mm. 

Of Dalmanites ( CryphC£us) Boothi, var. Calliteles, the following: 

Body. Cephalon. Thorax. Pygidium. 

Length ---·-------- 37 mm. 13 mm. 13 mm. 11 mm. 
Width----- ________ 26 mm. 26 mm. 19 mm. 21 mm. 
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Observations. It has been sugge~ted by Profes~or Emanuel Kayser (Fauna d. 

oolbt. Devon-Ablagerung;en d. Harzes (loc. cit.), p. 33), that all the pygidia of 

Dalmanites Boothi represented in the Illu~trations of Devonian Fossils (loc. cit.), 

do not belong to the same specie~, and he has consequently divided them in 

the following 1nanner: Fig. 10 (pl. xvi), = Cryphceus stellifer, Burmeister; figs. 

8, 11, 14, = Cryphceus laciniatus, C. F. Roomer; figs. 3, 6, 0, = Cryphceus Calli­

teles (Boothii), Green. Our observations do not sustain this sub-division. The 

type of C. stellifer, Burn1eister (Organiz. <ler Trilobiten, pl. iv, fig. 8), shows a 

terminal ~pine upon the pygidium, exceeding in length any of the marginal 

spines: the smne is true of C. Calliteles? Kayser (Zoe. cit., pl. iii, fig. 10). This, 

however, is a feature which has not been observed in any specimen of the New 

York species. C. laciniatus, C. F. Roomer, bears a distinctly triangular caudal 

shield and a very broad terminal lobe, while the C. laciniatus of the Sandbergers 

(Versteinerungen d. Rhein. Schicht. Syst., pl. i, fig. 5c), referred by Kayser to 

C. stellifer, BurmeisteJ', differ~ in this feature, and if correctly figured, might 

with propriety be regarded as identical with C. Booth.i, var. Calliteles. 

Distribution. Upper Helderberg group? Dalmanites (Cryphceus) Boothi. The 

pygidia of this species have been observed in the limestone lying beneath the 

Marcellus shales at the Indian Reservation, four miles south of Buffalo, Erie 

cou~ty, associated with Chonetes lineata, V anux., and Ch. laticosta, Hall. Hamil­

ton group. Marcellus shales: In the limestone near the top of these shales, on 

Flint Creek, Ontario county; LeRoy and Stafford, Genesee county. Hamilton 

shales: Rarely in the sandy shales of the eastern and central counties, at Bear's 

Gulf, near Summit, Schoharie county; East Worcester, and elsewhere, Otsego 

county; Cazenovia and Madison, Madison county; Pratt's Falls and Delphi, 

Onondaga county; abundant in many localities in the western counties; on the 

shores of Seneca and Cayuga Lakes; in the shales above the Encrinallimestone 

at Menteth's and Tichenor's Points, on Canandaigua Lake, and in the towns of 

Hopewell, Gorham, Canandaigua and East Bloomfield, Ontario county; Pa-vi­

lion and Darien, Genesee county; Jaycox's Run, near Geneseo, and Moscow, 

Livingston county; Eighteen-mile Creek and Hamburgh, Erie county. Also 

from Thunder Bay Run, Michigan. Dalmanites (Cryphceus) Boothi, var. Calliteles: 
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in the limestone near the hase of the Harnilton shales, at Centerfield, and in the 

upper shall'S on Canandaigua Lake, Ontario county. In the Tully lirnestone 

at Tinker's Falls, Onondaga county; Goodwin's, Cayuga Lake, and near Lodi 

Landing~ Seneca Lake. 

DALMANITES (CRYPHJEUS) BARRIS!, n. sp. 

PLATE XVI A, FIG. 18. 

SPECDIE~s of PYGIDIA from the buff and drab Devonian limestones in the State 

of Iowa, present certain peculiarities which will not permit their union 

with either of the foregoing species. The general aspect of these caudal 

shields is quite similar to that presented by very young individuals of Dal­

manites Boothi, var. Calliteles, with the exception that in the latter the axial 

spine is scarcely developed, while in the Iowa species it is conspicuous 

and broader than any of the lateral spines. The lateral spines are long, 

round, slender and terete, with a gentle backward curve; slightly thickened 

at the base, and not elevated along the middle as in the New York species. 

They are also relatively much larger than in any adult specimen of the var­

iety Calliteles observed. 

The axis of the pygidium tapers rapidly, and bears from six to eight annu­

lations, which have a strong forward inclination in the middle. 

All the specimens representing this species are small, but are of about the 

same size, and have undoubtedly attained their mature growth. The best 

preserved of the specimens has a length of 8 mm. to the extremity of the 

axial spine, a width of 9 mm. along the anterior margin to the bases of the 

lateral spines; the length of the anterior spines is 5 mm. 

Distribution. Hamilton group. In the limestones usually referred to this 

horizon near New Buffalo, and at Searstown and Iowa City, Iowa. 
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[ s.-G.] 0 D 0 NT 0 CEPHAL US, CoNRAD. 1840. 

DALMANITES (0DONTOCEPHALUS) · SELENURUS. 

PLATE XI B, FIGS. 15-·21; AND PLATE XII, FIGS. 1-13. 

Asaphus selenurus, EATON. Geological 'l'ext Book, p. 31, pl. i, fig. 1. 1832. 
Calymene '! odontocepllala, GREEN. Monog. Trilobites of North America, Suppl., p. 9. 1832. 
Odontocephab!s selen'ltrus, CoNRAD. Thir1l Ann. Rept. Palreontological Dept. N. Y. Survey, p. 204. 1840. 
Odontocephalus selenuru..<~, VANUXEM. Geology of N. Y., Survey Third Geol. Dist., pp. 139, 140, fig. 1. 1842. 
Odontocephalus selemtrus, HALL. Geology of N. Y., Survey Fourth Geol. Dist., p. 175, fig. 1. 1843. 
Dalmania selen'lt?'us, HALL. Twelfth Rept. N. Y. State Cab. Nat. Hist., p. 88. 1859. 
IJalmania selenurus, HALL. Descr. New Species of Fossils, etc., p. 56. 1861. 
Dalmania selemtrus, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 84. 1862. 
Odontocephalus -- '! (Daltrnanites (Odontocephalus) a1·ena1·ius, MEEK and WoRTHEN. Geol. Surv. Illinois, 

vol. iii, pp. 416, 417, pl. ix, fig. 10. 
Dalmanites selenuTus, HALL. Illustrations of Devonian Fossils, pl. xii, figs. 12-14. 1876. 
Dalmanites LEgeria, HALL. Illustrations of Devonian Fossils, pl. xii, figs. 1, 2, 7. 1876. 
Dalmanites coronatus, HALL. Illustrations of Devonian Fossils, pl. xii, figs. 15, 16. 1876. 

GENERAL FoRM AND PROPORTIONS. Outline elliptical or elongate-sub-ovate ; 

anterior and posterior margins ornate. Length somewhat less than twice 

the width. 

Surface depressed-convex above, lateral slopes abrupt. Cephalon, thorax 

and pygidium to one another in length as 1 to 1.3 to 1. 

CEPHALON. Outline sub-semielliptical, somewhat produced In front; length 

about one-half the width. Surface convex, sloping abruptly in front and 

at the sides. Border moderately broad, horizontal in front and composed of 

nine conspicuous incisor-like processes, the strongest of which is central, 

with four on either side, which become regularly smaller as the margin nar­

rows backwards, the terminal one standing just in front of the lateral ex­

tremities of the frontal lobe of the glabella. These tooth-like extensions 

are narrow and constricted at their bases, but widen rapidly so that they 

come in contact at the outer margin, though remaining entirely discrete. On 

the cheeks the border is broadly grooved and sloping, thickened along the 

outer ana inner boundaries, and at the genal angles rounded or produced 

into a short, inconspicuous spinule. 
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The facial sutures take their origin at points on the lateral margins about 

one-third the distance from the angles of the cheeks to the anterior extren1ity, 

and are normal in their direction. 

Glabella sub-clavate or elongate sub-pentagonal, extending to the frontal 

margin. Length and width nearly equal. Longitudinal furrows deep. 

Anterior lobe sub-rhomboidal, wider than long. Surface gently and evenly 

convex, sloping somewhat more rapidly anteriorly than laterally. First 
• 

lateral furrows oblique and extending nearly across the glabella, second and 

third furrows transverse and short. First and second lateral lobes short and 

elevated, third lobes narrow and annular. The axial portion of the glabella 

behind the anterior lobe is rounded and depressed. Occipital furrow narrow 

and moderately deep, becoming more conspicuous upon the cheeks; occipital 

ring broad and elevated upon the axis, being very narrow upon the cheeks 

close to the axial furrows, but rapidly widening toward the genal extremities. 

Cheeks moderately broad, flattened and strongly sulcate about the base of 

the eyes; abruptly deflected laterally. 

Eyes prominent, elevated above any other portion of the head. Visual 

surface broad, lunate; lense(numerous. Palpebrum not prominent; palpehral 

lobe very depressed. 

THORAX sub-quadrate, somewhat wider than long. Surface depressed-convex, 
deflected at the sides. 

Axis narrow anteriorly, widening to the sixth segment, thence backward 

rounding and tapering rapidly to the pygidium. The segments an• broad 

and flat or gently convex, with an anterior curve over the axial line. 

Pleurt£ moderately broad: flat along the axial furrows for more than one­

half their width, thence deflected more or less abruptly. Each annulation is 

conspicuously sulcate, the anterio"r limb being as broad at the fulcru1n as 

the posterior limb at its widest point. 

PYGIDIU~I. General outline sub-triangular or sub-semielliptical. Surface 

depressed above, lateral slopes more or less abrupt. Border narrow : post­

axial area flat, bending sligl1tly upward awl bearing two slender diYergent 
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spines, giving the crescentic caudal extren1ity from which the specific name 
is derived. 

Axis relatively narrow, having less than one-fourth the width of the shield 

on the anterior margin; margins approxi1nating with a slight inward curve 

to the apex which is broad, smooth, somewhat elevatecl, and distant from 

the posterior margin. Annulations from nine to eleven with indications of 

others on the terminal portion, visible only on casts of the under surface 

Pleurm composed of eight flattenetl annulations and traces of a ninth, which 

are abruptly bent backward near the margin. When the crust is well-pre­

served the surface of each annulation bears a fine impressed line extending 

its whole length. 

HYPOSTOMA elongate-sub-triangular or sub-linguiform. Anterior n1argin arcuate, 

antero-lateral angles auriculate. Centrum mouerately convex, bearing 

posteriorly two pits connected by a faint groove, and separate<1 from the 

posterior lingua by a conspicuous sulcus. The posterior margin appears to 

be smooth, but probably bears normally, one, three or five ~pinules. Lateral 

margins abruptly deflected dorsally. 

Surface Ornamentation. The surface of the glabella, cheeks, margin and mar­

ginal denticulations is covered with faint obsolescent tuberculations. The 

entire test is very strongly punctate and the openings of the vertical tubules 

are visible everywhere upon the upper surface as well as upon casts of the 

under surface. 

Dimensions. Fragments of this species show a wide variation in size. 

Entire individuals are however of comparatively rare occurrence, and of 

these one of average size measures as follows: 

Body. Cephalon. Thorax. Pygidium. 
Length ______________ 80 mm. 24mm. 36 mm. 20 mm. 
Width ______________ 46 mm. 46 mm. 44mm. 37 mm. 

The largest entire individual observed has a length of 95 mm., and the 

smallest a length of 50 mm. 
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Observations. This species was originally described by Professor Amm; Eaton, 

fron1 a caudal shield bearing elongate, divergent spines, giving the posterior 

margin a crescentiform outline; and at the time of publication this was the 

only part of the animal known. The original of Culymene? odontocephala, Green, 

was a detached head, and was regarded as a distinct species until Mr. Conrad, 

in 1840, described an entire individual from the limestone at Auburn, Cayuga 

county, under the name of Odontocephalus selenurus (Zoe. cit.). The species is 

abundant in n1any outcrops of the Corniferous limestone, and appears to. be 

restricted to this formation. Entire indivl.duals are, hov~'ever, seldmn met 

with unless in an enrolled condition. Although very closely allied in general 

features and in many details, with the associated species here referred to the 

same sub-generic group, Dalmanites selenurus_ is distinguished by the follow­

ing persistent features: (a) the denticulations on the frontal margin number 

nine; (b) the extremities of the cheeks are obtuse or produced into minute 

spines; (c) the caudal spines are long, slender, divergent and bent upward, 

with their bases distant; (d) the number of pleural annulations on the pygidium 

is eight, with indications of a ninth. The peculiar frontal ornamentation in 

the species of Odontocephalus appears to have had ib inception in the marginal 

crenulations or thickenings on the frontal limb of Dalmanites pleuroptyx of the 

Lower Helderberg, a feature reproduced in the species D. anchiops of the Scho­

harie grit. In both these species the crenulations are longest and most con­

spicuous in front and disappear opposite the lateral extremities of the anterior 

lobe of the glabella. In like manner, in the sub-genus CoRYCEPHALus, the 

Lower Helderberg species D. dentatus seems to be the forerunner of D. regalis 

of the Schoharie grit, and D. pygmCEus of the Corniferous lirne~tone, in all of 

'vhich the dentate ornamentation extends around the entire cephalic margin. 

Distribution. Upper Helderberg group. Corniferous limestone: Marbletown, 

Ulster county; near Clarksville, Albany county; Schoharie, Schoharie county; 

Eastman'~ and other quarries, Waterville, Oneida county~ Cherry Valley, Otsego 

county; Manlius, Onondaga county; Auburn, Cayuga county; Canandaigua, 

Clifton Springs and Phelp:-;, Ontario county; Lime Rock, near LeRoy, Genesee 
county; Clarence, Erie county. 
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DALi\IANITES (ODONTOCEPHALUS) BIFIDUS. 
I' LA'l' E X I B, FIGS. 21-:25. 

Dal1nania bijida, HALL. Descr. New Spe(·ie:-; of Fossils, etc., p. 63. 18131. 
Dalmania bifida, H.~LL. Fifteenth RE'pt. N. Y. State Cab. Nat. Hist., p. 91. 1862. 
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Compare Dal111aniiPs (Odontocephalns) ... :PJyeJ"ia, HALL?, l\h;1.;K and WoRTHEN. Geology of Illinois, vol. iii, 
p. H 7, pl. x, fig. 4 a, b, c. lStiS. 

THE PYGIDIUi\I only of this species i~ known, and while presenting in general 

features a similarity with that of Dalmanites selenurus it is characterized by the 

following persistent points of llifference, viz.: (a) the axis bears eight annula­

tions; (b) the pleuroo show seven annulations with indications of an eighth; 

(c) the caudal extre1nity is narrow and conRiderably produced, making the post­

axial area very conspicuous; (d) the caudal spines are close together, short, 

stout ancl parallel. The Dalmanites .!Egeria? of Meek and Worthen (lac. cit.) 

appears to be more closely allied in the character of the terininal spines of the 

pygidium, to D. bifidus. The cephalon which is referred by these author~ to 

the san1e ~pecies as the pygidia, is represented in their figure as having a frontal 

border with a row of elongate perforations which do not extend to the margin. 

If this character of the specimen is accurately shown, there can be no doubt 

that this form is widely different from any species of Odnntocephalus known from 

formations in the State of New York. 

Distribution. Upper Helderberg group. Corniferous limestone : Phelps, 

Ontario county; Lime Rock, Genesee county; Colu1nbus, Ohio. 

DALMANITES (ODONTOCEPHALUS) lEGERIA. 
PLATE XI B, FIGS. 1-ll. 

Dalmania .lEge1·ia, HALL. Descr. New Species of Fossils, etc., p. 57. 1861. 
Dalmania ..?Ege1·ia, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p 85. 1862. 
Dalmanites LE.geria, HALL. Illustrations of Devonian Fossils, pl. xii, figs. 3-6, 8-11. 1876. 

THIS species in its general features and broader details is so closely similar to 

D. selenurus, that the description of that species will serve for this one except 

in the following particulars: in D . .!Egeria (a) the body is rather more slender, 

tapering more rapidly backward; (b) the frontal denticulationf' are eleven in 

numl>er, one central and five on either side, the terminal ones standing oppo~ite 

tlw lateral extremities of the frontal lobe of the glabella; (c) the genal angle~ are 
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produce<l into slender spines ·which extend as far as the fourth or fifth thoracic seg­

rnent; (1l) the axis of the pygidium bears ten distinct annulations, and upon the 

cast of the under surface indications of five more; (e) the pleuroo of the 

pygidiurn each hear ten annulations, the last of which is often indistinct; 

(f) the caudnl extrernity is furnished with two short, obtuse, depressed, sub­

spiniform processes; (g) the surface of the pygidium, 1n well-preserved 

examples, bears a double axial row of tubercles, with a fainter row on 

either side, and scattered tubercles of the san1e Rtrength over the pleuroo. 

'rhese characters appear to be persistent and indicate a well-defined specific 

variation from the type of Dalmanites selenurus. 

Distribution. The range of this species appears to be restricted to the out­

crops of the Upper Helderberg limestone in the western counties of the State, 

where D. selenurus is apparently of rare occurrence, viz., Schultz's Farm, near 

Clarence, and Williarnsville, Erie county. 

DALMANITES (0DONTOCEPHALUS ?) CORONATUS. 

PLATE XI B, FIGS. 12-H. 

Dalmania wronatu, HALL. Deser. New Species of Fossils, etc., p. 58. 1861. 
Dalmania co?'lmata, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 86. 1862. 
Dalmanites coTo!latlls, HALL. Illustrations of Devonian Fossils, pl. xii, fig. 17. 1S';6. 

A SINGLE example of this species has been observed, and this consists of the 

pygidium and a portion of the thorax, both of which are closely similar to the 

corresponding parts in Dalmanites selenurus, the pygidia of the two species having 

the same number of axial and pleural annulations. The single specimen how­

ever has a caudal extremity free of spines but broadly emarginate, evenly 

rounded and bent slightly upward. There is no evidence that spines have ever 

existed and have been accidentally lost during the life of the anirnal, but the 

posterior margin nppears to have been preserved in a normal condition. If 

this varietal feature prove, upon nrore complete know ledge, to be accompanied 

by a variation in the details of the head from that of D. selenurus, the species 

will afford an interesting initial form for the differences exhibited in the caudal 

spines of the several species of the sub-genus Odontocephalus. 

Distribution. Upper Helderberg group. Corniferous limestone: near Auburn, 

Cayuga county. 
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C 0 R Y C E P H A L U S, N. s.-G. 

DALl\IANITES (CORYCEPHALUS) REGALIS. 

l'LAT]j; XI, FIGi:l. 1-·L 

Dalmanites 1·egalis, HALL. Illustrations of Denmian Fossils, pl. xi. 1S7H. 

CEPHALON large, outline lunate or semi-ovate; length (axial) to width as 1 to 2. 

Border narrow and vertical in front, becoming broader on the sides, and 

produced at the genal angles into long incurving spines, which equal in 

length the axial length of the shield. The margin is ornamented by a 

series of quadrate denticulate processes, which are short in front of the 

glabella, but become broader and longer on the sides. These processes 

are sornewhat constricted towar<l their bases, hollow and sub-cylindrical in 

front, flattened at the sides. On the anterior margin they slope outward 

with about the same inclination as the frontal area, but at the sides they 

stand almost at right angles with the nearly vertical genal area. Nineteen 

of these processes are visible upon one-half of the most perfect example, a 

portion of those on the other half being broken away; this woultl make 

thirty-eight around the entire margin of the head. 

Facial Sutures apparently normal, lying in deep sulci in their course over 

the cheeks. 

Glabella sub-hexagonal; surface convex in front, tlepres:-~ed behind; widest 

across the tips of the first pair of lobes; length and width about equal. 

Anterior lobe large, sub-pentagonal, tran:-.;verse on the anterior margin; lateral 

margins :-.;hort and nearly parallel to the axi:-~; postero-lateral margins rapidly 

approxitnating. Surface convex, sloping almost vertically to the anterior 

rnargin, more gently to the sitles, and is nearly horizontal po~teriorly. The 

first lateral furrows are broad and shallow, inclined backward; the first 

lateral lobes are elevated and nearly transverse; the second lateral fur­

rows are distinctly impressed at their inner extremities, becoming obsole:-~­

cent outwanl, giving the first and second lobe:-~ the appearance of coale:-~cing 

for the outer one-third of their length ; third lateral furrow:-~ narrow and 
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deep; third lateral lobes well-defined, transverse. Occipital furrow narrow, 

becoming wi<le and deep upon the cheeks; occipital ring very wide upon 

the axial lin~, but narrowing to the axial furrows and upon the cheeks. 

Cheeks elevated, very convex and protuberant at the sides, constricted at 

their bases l)y the broad marginal sulcus; posterior slope abrupt. The 

summit about the base of the eye is grooved by a deep orbital sulcus. 

Eyes lunate, elevated, n1oderately large; palpebrum depressed; lenses 

abundant. 

THORAX and PYGIDIUM unknown. 

Surface covered with conspicuous, often sharp, spiniform tubercles, of 

which the strong~__·st appear to be one in each angle of the occipital ring and 

Inarginal sulcus, and a single row about the bases of the marginal denticula­

tions. Upon these processes the ornamentation consists of fine granules. 

Dimensions. The more perfect example of the cephalon has an axial length 

of 45 mm.; a length to the extremity of the cheek spines of 92 mm., and 

a width of 88 mm. 

Observations. All that is known of this remarkable species is from the two 

somewhat fragmentary cephala which were collected in the year 1832. One 

of these is a cast of the dorsal surface and the other preserves nearly the 

whole of the crust. In the peculiar denticulate character of the border, distinct 

from that in the sub-genus Odontocephalus, the species finds an ally in the 

minute Dalmanites pygm(£us of the Corniferous limestone. 

Distribution. Upper Helderberg group. Schoharie grit, in the town of Knox, 

Albany county. 

DALMANITES (CORYCEPHALUS) PYGM.LEUS, n. sp. 

PLATE XI, FIGS. 5-8. 

CEPHALON minute, outline sub-semicircular or sub-elliptical. Surface convex, 

abruptly depressed at the sides. Margin narrow, thickened and produced 

at the genal angles into long slender spine:-; which curve inward toward the 

extremity. 
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The facial sutures take their origin at points on the margins nearly one­

half the distance from the genal angle to the anterior border, and follow a 

direction norn1al for the genus. 

Glabella convex, ~carcely elevated along the axial line. Width on the 

frontal lobe about one-third that of the cephalon, rapidly diminishing to the 

occipital ring. Frontal lobe transverse, sub-rhon1boidal; first glabellar fur­

rows extending backward, each somewhat less in length than one-third the 

width of the glabella; second and third furrows transverse, short, not encroach­

ing upon the mesial elevation of the glabella; first pair of glabellar lobes 

sub-triangular, second and third pairs smaller, sub-quadrate. Occipital furrow 

shallow, widening on the cheeks, and uniting at the genal angles with the 

marginal sulcus. Occipital ring conspicuous. 

Cheeks depressed at the margin, elevated toward the ocular lobes. 

Eyes anterior, elevated and relatively large. 

Surface finely pustulose except upon the border and occipital nng. 

The lateral margins and genal spines bear a series of denticulations or short 

spinules, which, in one specimen, appear to exist also upon the anterior 

border. The occipital ring bears a strong central tubercle. 

Dimensions. The two specimens of this species which have been observed 

have about the same size, namely: 

Length _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 7 mm. 

Length to apex of spines _______________________ -· _ _ _ _ _ 3 mm. 

Width _________ -------- ____________________________ 2.5 mm. 

Observations. This little species bears a striking rese1nblance in its propor­

tions and outline, incurved cheek spines and denticulated border to Dalmanites 

regalis of the Schoharie grit; in the former, however, the eyes are placed 

further forward, the glabellar lobes are relatively much smaller and the marginal 

denticulations narrower and pointed. The 1ninute size of the speciment:i may 

indicat8 that they are the young of some species of whose mature form we are 

still ignorant, but as the only examples yet seen have the same HiZL', it is 

probable they are of mature growth. 
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Distribution. Upper Helderberg group. Corniferous lirr1estone; in the decom­

posed chert boulders, Canandaigua, Ontario county. 

DALMANITES (CORYCEPHALUS) DENTATUS. 

PLATE XI A, FIGS. 4-6. 

Dal1nanites dentata, BARRETT. Amer. Jour. Science, vol. xi, 3<1 Ser., p. 200, plate. 187ti. 
Dalmanites dentata, BARRETT. Amer. Jour. Science, yoJ. xii, 3d Ser .. p. 70. 1876. 

THIS interesting Lower Helderberg specie~ is the earliest known fonn of Dal­

manites which presents a development of the ornamentation of the frontal border 

of the cephalon, a feature which becomes so characteristic of many species of 

this genw;; in the Upper Helderberg. This ornamentation consists of a single 

row of acute denticulations, about thirty-five in number, flecreasing in size 

toward the genal extremities, and in their shape indicating the inception of the 

broader, incisor-like processe~ of ·Dalmanites regalis, D. pygmams and the group 

represented by D. selenurus. In other respects however Dalmanites dentatus 

retain~ the distinctive characters of the Silurian representatives of this genus, 

that is, forms following the type of Dalmanites Hausmanni, Brongniart, and in 

respect to features, which are not of an ornamental character, is in harmony 

with its associates in the Lower Helderberg formation~, viz., D. nasutus, D. tridens, 

D. pleuroptyx. The distinct lobation of the glabella, and the absence of any 

tendency in the first and second lateral lobes to coalesce, the frontal glabellar 

depression, the long, terete thoracic segments, and the narrow, triangular, cau­

date pygidium, are all features, which in their entirety, give a pre-Devonian 

aspect to the species. With the opening of the Devonian age sonH' or all of 

these features appear with modifications so distinct as to require the recogni­

tion of sub-divisions in the genus. A notice of Dalmanites dentatus i:-; introduced 

in this place for purposes of comparison with the Upper Helderberg specieH, 

and on account of its frontal ornament is referred with D. regalis and D. pygmt£us 

to the group, Corycephalus. 

Distribution. Lower Helderberg group. In the shaly lime:-;tone at Port Jer­

vis, Orange county; Becraft's Mountain, near Hudson, Columbia county. 
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[ s.-G.] C H A S M 0 P S, McCoY. 1840. 

DALMANITES (CHASMOPS) ANCHIOPS. 

PLATE IX, FIGS. 1-6, 10, 1~, 13; AND PLATE: X, FIGS. 1-14. 

Oalymene anchiops, GREEN. Monog. 'frilob. North Amer., p. 35. 1832. 
Asaphus laticostatus, GREEN. Monog. 'frilob. North Amer., p. 45. 1832. 
Phacops anchiops, BuRMEISTER. Organ. d. 'frilob., p. 90. 1846. 
Dalmania. anchiops, HALL. Descr. New Species of Fossils, etc., p. 55. 1861. 
Dalmania anchiops, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., ll· 83. 1862.' 
Dalmanites anchiops, HALL. Illustrations of Devonian Fossils, pl. ix, figs. 1, 3-6, 10, 12, 13; pl. x, figs. 

6-14. 1876. 

GENERAL FoRM AND PROPORTIONS. Body sub-elliptical in outline, more or less 

produced at the extremities. 

Surface depressed-convex, distinctly trilobate; lateral margins deflected 

and sub-parallel. Length (including caudal spine), to width as 2 to 1. 

CEPHALON relatively short, length about one-third the width; outline crescentic, 

slightly produced on the frontal margin. Surface evenly convex. Border 

narrow anteriorly, bearing in front of the glabella five to seven low crenula­

tions or undulation~, which become wider and thicker upon the cheeks, and 

produced at the genal angles into stout and rapidly tapering spines, which 

reach the third thoracic segment. Doublure wide and deep at the genal 

angles, narrowing at the lateral margins, and extending into a relatively 

narrow epistoma in front. 

Facial Sutures normal. 

Glabella elongate sub-pentagonal, widest anteriorly, depressed-convex; 

bounded on all sides by low sulci. Anterior lobe large, sub-rhomboidal; 

first pair of lateral furrows long, inclined backward; second pair obso­

lete, except at their proximal extremities, where they appear npon the 

cast as two deep pits; third pair transverse or inclined ~lightly forward, 

almost obsolete at their distal extremities; first and second glabellar lobes 

coalescent, forming a single pair of large convex lobes, whose elevation 

exceeds that of the frontal lobe; third glabellar lobes narrow, depres~l·<l an<l 

relatively inconspicuous. Occipital furrow narrow on the axis, becmning 
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broader and deeper on the cheeks, occipital ring pro1ninent and bearing short 

anfl sharp central spine; narrowing to the axial furrows, thence rapidly 

widening to the genal spines. 
Eyes lunate, large and elevated considerably above the summit of the 

glabella, and closely appressed against its coalescent first and second lobes. 

Vit-lual surface with nu1nerous corneal lenses, the single specimen (a young 

individual) in which they may be enumerated, showing eighteen rows, 

counting diagonally from the lower posterior margin, and one hundred and 

ninety-two lenses. Palpebrum scarcely prmninent; palpebral lobe depressed 

and sloping abruptly to the narrow and elevated palpebral furrow. 

Cheeks sloping abruptly frmn the ocular node to the thickened and some­

what flattened margin. A deep sinus, which is ~tronger in old individuals, 

bounds the ocular node and flattens the subjacent portion of the cheek. 

THORAX sub-rectangular, length to width as 4 to 5. Surface depressed-convex. 

Axis relatively narrow, widest at about the fifth segment, thence regularly 

tapering to the pygidium. 
Pleurce relatively broad, fiat for about one-half their width and thence 

rounded to the lateral margins. 

Each seg1nent has a slight forward curve along the axial line, being sulcate 

on the pleuroo and having the anterior limb abbreviated by the beveled 

planet-l of articulation. 

PYGIDIUM sub-triangular, depressed-convex or flattened. Posterior extremity 

produced into a stout, upwardly curved spine, usually short, but sometimes 

equaling the pygidium in length. Length, including the caudal spine, equal 

to the width. · 

Axis having less than one-third the width of the shield on the anterior 

extremity, regularly tapering to an obtuse, broadly rounded termination, and 

composed of from nine to fourteen broad, fiat, transverse annulations. 

Pleurce broad and rounding more or less abruptly to the margins, bearing 

eight or nine wide, flattened annulations, which become obsolete just within 

the border. Wherever the crust is retained the annulations are seen to be 

Digitized by the New York State Library from the Library's Collections



CRUSTACEA. 61 

faintly grooved near thl·ir di~tal extremities, but in the usual condition of 

preservation a~" ea~"t~" of the lower surface, the tendency to duplicature i~ not 

often apparent. Doublure narrow on the sides, rapidly widening toward 

the posterior spine, where it extend~" forward as far as the termination of the 

axis. The caudal t-~pine il" not infrequently broken away frmn the margin of 

the doublure, giving the caudal shielu a semicircular outline. 

Surface Ornamentation. The l"urface of the cephalon, within the border and 

the occipital ring, i~ covered by strong tubercles, which are closely disposed 

over the cheeks and more ~eattered on the glabella. In old individuals these 

tubercles extend to the n1argin, and the orbital ridge of the cheek becomes 

covered with fine granulations. The surface of the thorax and pygidium is 

smooth or finely granulose. Pygidia of young individuals show low nodes or 

tubercles upon the pleuroo, apparently arranged in three or four oblique rows 

with indications of similar ornamentation upon the axis. 

Dimensions. The only specinwn observed which retaini-i the parts in con­

junction affords the following dimensions, proper allowance being made for 

the caudal ~pine which is lost. 

Body. Cephalon. Thorax. Pygidium. 

Length ---·--------- 103 mm. 25 mm. 40 mn1. 38 mm. 
Width _____________ 49 mm. 49 mm. 50 mm. ')9 .) mm. 

The smallest head-shield observed has a length of 9 mn1., and a width of 

16 mm., and the largest, which can safely be referred to the normal form of 

the species, a length of 35 mm., and a width of 70 mm. Pygidia vary in 

i-iize fron1 a length and width of 15 mn1., to a length and width of 110 mm. 

VARIATIONS. Large cephalic shields associated with Dalmanites anchiops and 

bearing all the essential specific features of the normal form, afford ~ome 

important varietal differences. One series of these variations ha~ been 

already described under the first of the following designation~. 
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DALMANITES (CHASMOPS) ANCHIOPS, var. ARMATUS. 

PLA'l'E IX, FIGS. 7-9. 

Pha1·o1Js anchiops, HALL. Foster and Whitney's Geol. Rept. J_,ake Superior, p. 124. 1851. 
Dalmania anchiops, var. arrnata, HALL. Descr. New Species of Fossils, etc., p. 56. 1861. 
Dalmania anchiops, var. armata, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 84. 1862. 
nalmani.tes anchiops, \':tl'. aJ•mata, HALL. Illustrations of Devonian Fossils, pl. ix, figs. 2, 7, 8. 1876. 

THE point:-5 of variation in these specimens may be thus summarized: (a) the 

spine upon the occipital ring is very long, round and very stout toward the 

base. Its length is sometimes quite equal to the length of the glabella, while 

in the typical forms of the species the spine is not more than one-third or 

one-fourth of that length; (b) the genal spines are inconspicuous or obsolete; 

(c) the surface, as shown in casts of the exterior, is free from tubercles or 

other ornamentation; (d) the eyes appear to be less elevated and bear fewer 

corneal lenses. 

As the cephala of this character have not been found in conjunction with 

t~e other parts of the animal, it is impossible to determine whether the thoraces 

and pygidia belonging thereto, also varied from the type, since none of these 

parts have been seen which show any variation frmn the normal form. The 

largest cephalon observed has a length of 80 mm., and a width of 116 mm., 

indicating an animal upwards of 200 mm. in length when entire. 

D ALMANITES ANCHIOPS, var. SOBRINUS, n. var. 

PI .. ATE IX, FIG. 11. 

Dalmanites, n. sp. ~ HALL. Illustrations of Devonian :Fossils, pl. ix, fig. 11. 1876. 

A SINGLE CEPHALON fron1 the Schoharie grit has the gen.eral proportions of the 

species, but shows a variation from the foregoing in the following particulars, 

viz.: (a) the glabella is much more convex, and projects Rlightly beyond the 

frontal margin, (b) the genal angles appear to be without spines, (c) the 

occipital ring bears no spine, (d) the facial suture, where it crosses the sum­

mit of the cheek, lies in a much deeper sulcus. The original is a cast of the 

lower surface and is so1newhat imperfect, but its features ·seem to be dis­
tinctly varietal. 
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Observations. The Calymene macrophtalma of Brongniart (Cru~taces Fossiles, p. 

15, pl. i, fig~. 4, 5. 18~2) ernbraced much heterogeneous n1aterial, and included 

a ~pecimen which is now referred to Dalmanites anchiops. Two of the diverse 

forms 1nentioned by Brongniart were fron1 unknown localities in America; one 

of these was a plaster ('ast 1nade from the ~pecirnen which ~ubsequently served 

as the type of Asaphus laticostatus of Green. Of the other~, one forrn (tab. cit., 

fig. 5), is the Calymene rnacrophthalma of Murchison, Phacops Brongniartii of Port­

lock, and the Phacops latzfrons of Burmeister; the other is the Phacops macrophthal­

mus of Burmeister. The Asaphus Wetherelli, Green, which has been regarded 

by Burmeister (Organiz. der Triloll., p. 90) as probably a young individual of 

Phacops anchiops, was undoubtedly an imperfect specimen of Dalmanites limulurus, 

Green, from the Niagara group. 

Dalmanites anchiops and its varieties show a divergence from typical forms 

of the genus Daln:wnites (D. Hausmanni, D. pleuroptyx, etc.), in the coalescence of 

the first and second pairs of the glabellar lobes, a feature which places it under 

the group Chasmops of McCoy. In the typical ~pecie~ of· Chasmops (Phacops) 

conicophthalmus, Sars and Boeck; Phacops macrurus, Sjogren, these united lobes 

are large, and upon the dorsal surface give no apparent evidence of the obso­

lescent second glabellar furrow8. D. anchiops in its usual condition of preser­

vation as casts of the inner surface of the test, shows traces of these furrows, 

but when the crust is retained, or upon casts of the dorsal surface they are 

quite obsolete The small basal or third glabellar lobes are usually quite 

distinctly separated from those in front, but occasionally show a tendency to 

coalesce with the others and form a single lobe on each side. In some species 

of Dalmanites (Phacops Lopatini, Schmidt, and Phacops Sibericus, Schmidt), this 

coalescence is complete, and for such variations the sub-generic term Monorakos 

has been recently proposed (Schmidt, Bull. de l'acad. imp de sciences de St. 

Petersb., vol. xii, p. 417. 1886). 
Distribution. Dalmanites (Chasmops) anchiops: Oriskany sandstone, Walpole, 

Province of Ontario, in association with Phacops cristata, var. pipa, Streptorhynchus 

( Orthis) hipparionyx, Spirifera arrecta, Rensselceria ovoides. Upper Helderberg 

group. Abundant in the Schoharie grit, in the town of Knox and vicinity 
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of Clarksville, Albany county; and at Schoharie, Schoharie county. In the 

Corniferous limestone, on Schultz's Farm, near Clarence, Erie county; Port 

Colborne, Province of Ontario; Falls of the Ohio. Dalmanites (Chasmops) 

anchiops, varieties armatus and sobrinus: Schoharie grit, Albany and Schoharie 

counties. The variety armatus has also been found in the Upper Helderberg 

limestones at Arched Rock, Mackinac, Michigan. 

DALMANITES (CHASMOPS) CALYPSO. 

PLATE XI A, FIGS. 19-22. 

Dalmania Calypso, HALL. Descrip. New Species of Fossils, etc., p. 61. 1861. 
Dalmania Calypso, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 89. 1862. 
Dalmanites Calypso, HALL. Illustrations of Devonian Fossils, pl. xiii, figs. 1, 2. 1876. 

GENERAL FoRM AND PROPORTIONS. Outline elongate-elliptical, posteriorly sub­

acuminate; length to width as 2 to 1. 
Surface convex, axially elevated, sub-equally trilobate. 

CEPHALON. Outline sub-semi-circular, length to width as 1 to 2. Border thin, 

moderately broad, flattened on the anterior limb, depressed at the sides, and 

produced at the genal angles into conspicuous spines. Surface convex, 

somewhat flattened axially. 

Facial Sutures taking their origin on the lateral margins just in front of the 

genal spines, thence following a direction normal for this genus. Upon the 

free cheeks they lie in a broad, conspicuous sulcus, which unites with the 

sulcus at the base of the eye and becomes obsolete upon the margin. 

Glabella elongate-sub-pentagonal, widest anteriorly; length and width 

equal. Surface gently rounded, depressed above. Anterior or frontal lobe 

large, transversely sub-elliptical or sub-rhomboidal; first pair of lateral 

furrows strong, inclined posteriorly and passing three-fourths the distance 

across the glabella; first and second glabellar lobes coalescing, reniform, ele­

vated at their outer margins; second lateral furrows obsolete except at their 

proximal extremities, where they are represented by two deep depressions 

or pits; third glabellar lobes inconspicuous, transverse and separated from 

the coalesced first and second lobes by the faint third pair of lateral furrows. 
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The axial portion of the glabella between the lateral lobes is somewhat ele­

vate<l, terminating in a narrow annulation formed by the coalescence of this 

part with the third pair of lobes. Occipital furrow narrow; occipital ring 

broad and strongly arched. . 

Cheeks grooved and slightly flattened beneath the orbital ridge, falling 

away thence somewhat abruptly to the margins. The regular convexity of 

their surface is interrupted only by the sutural grooves. 

Eyes large, closely appressed to the glabella, and more elevated than any 

other portion of the cephalon. Visual surface lunate, lenses abundant. Pal­

pebrum crescentic, narrow; palpebral lobe sloping rapidly from the coalesced 

first and second lobes of the glabella, from which it is separated by a sharp 

furrow. 

THORAX. Outline sub-quadrate, lateral margins slowly approximating. Length 

and width equal. Surface conspicuously and sub-equally trilobate. 

Axis strongly arched, relatively narrow on the anterior margin, widening 

to the fourth or fifth segment, thence narrowing to the pygidium; segments 

transverse, or with a slight double curve, posteriorly near the margins and 

anteriorly over the axial line. 

Pleurce flattened above for one-half their width, and abruptly deflected at 

the sides. Each segment is strongly elevated near the axial furrow, and con­

spicuously sulcate, the anterior limb, at the fulcrum or line of geniculation, 

being as broad as the posterior limb. The former becomes obsolete upon the 

lateral slope where the_ planes of articulation are broad. 

PYGIDIUM. Outline sub-triangular, sub-equilateral; width slightly greater than 

the length. Surface convex anteriorly, angulated on the axial line, and on 

the posterior portion sloping abruptly from this line to the margins. 

Axis arched, equal in width to one-fourth the width of the shi.eld, sides 

appressed and sharply angulated upon the n1edian line; evenly tapering to a 

termination, beyond which an angulated ridge is continued to the margin; 

bearing twelve annulations which are low, somewhat flattened and trans­

verse, each one with a short, laterally compressed spine or spiniform node. 
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The pleurce are moderately broad and bear eleven or twelve low and flat 

annulations, which are grooved by fine impressed lines, and become obsolete 

upon the wide and slightly thickened border. 

HYPOSTOMA. Elongate, sub-triangular; width on the anterior margin equal 

to the length. Antero-lateral angles broadly auriculate; lateral margins 

incurved an<l rapidly approxilnating. The posterior margin apparently bears 

five minute spines, one situated· medially, and two on either side, but the only 

specimen ob~erved is somewhat broken at thiH part, and its character cannot 

be satisfactorily determined. Margins thickened and sharply deflected. 

Centru1n low, depressed-convex. Posterior sulcus conspicuous; postero­

lateral pits moderately strong and elongate. 

Surface Ornamentation. ·The glabella is covered with moderately Rtrong 

and evenly disposed tubercles which become oh~enre or obsolete upon the 

cheeks and margin. The frontal lobe of the glabella bears a circular pit on 

the axial line just back of itR centre. The segments of the thorax appear 

faintly pustulose upon the axis; otherwise the surface is smooth or minutely 

granulose. 

Dimensions. The single entire individual known measures as follows. 

Body. 

Length __ -.- ___ 80 mm. 

Width________ 44 mm. 

Cephalon. 

23 mm. 

44 mm. 

'fhorax. 

32 mm. 

41 mm. 

Pygidium. 

25 mm. 

30 mm. 

Hypostoma. 

18 mm. 

18 ntm. 

Observations. The pygidium of Dalmanites Calypso shows strong point~ of 

similarity with that of D. Erina. They differ, however, in these re~peets: (a) 

the type of D. Erina is faintly nodose along the axial line, but not angulate or 

spinose, (b) the shield is more depressed, (c) the outline is a broader curve, antl 

(d) the lJorder wi<ler and usually somewhat un~ynnndrical. It n1ay eventually 

become necessary, with a more complete knowledge of tlw latter speeit'1', to 

unite the two nwler one <lesignation, but with our prest'nt InatPrial is Sl'l'lns 

desirable to retain the ~pecies tentatively as diHtinct. 

Distribution. Upper Hel(lerherg group. Corniferous linte~totH': Sandusky, 

Ohio; Falls of the Ohio, Ky.; Schoharie, N. Y. 

Digitized by the New York State Library from the Library's Collections



CRUSTACEA. 

DALMANITES (CHASMOPS ?) ERINA. 

PLATE XI A, FIGS. 16-18. 

Dalmania Erina, HALL. De~cr. New Species of Fossils, et(~ .• p. n2. 18tH. 
Dalmania E1'ina, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 90. 1862. 
Dalmanites Erina, HALL. Illustrations of De,·onian Fossils, pl. xiii, figs. 3, 4. 1876. 
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THE PYGIDIUM of this species only has been observed. Its outline is paraboloid. 

Surface depressed-convex. 

Axis less in width than one-third the width of the shield, elevated or. sub­

angular along the median line, evenly tapering to a termination just within 

the margin; bearing twelve to fourteen tran~verse or retrally curved annu­

lations which are thickened or sub-nodose on the axial line. 

Pleurr£ depressed in an even curve to the margins; composed of eleven or 

twelve broad, low annulation8, separated by narrow sulci and becon1ing obso­

lete upon the broad border. Each annulation is grooved by a fine impressed 

line. In casts of the lower surface the lines upon the annulations, the 

sulci between them and the nodes upon the axial line appear much stronger 

than upon the test. Border broad, thickened, sometimes widening irregu­

larly toward the posterior extremity. From the termination of the axis a 

low but sharply angled ridge extends to the posterior margin. Surface 

minutely granulose, the granulations being more conspicuous upon the border. 

The differences between this species and Dalmanites Calypso are pointed out 

in the description of the latter species. 

Dimensions. An aver~ge specimen measures 18 mm. in length and 28 mm. 

in width; the largest specimen observed attaining a length of 31 mm., and 

a width of 40 mm. 

Distribution. Upper Helderberg group.- Corniferous lime8tone: Eastman's 

quarry, Waterville, Oneida county; Canandaigua, Ontario county; LeRoy and 

Stafford, Genesee county; Williamsville and Clarence, Erie county. 
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DALMANITES (CHASMOPS) MACROPS. 

PLATE XI B, l!'IGS. 14, 15. 

Dalmania mat:Tops, HALL. Descr. New Species of Fossils, etc., p. 59. 1861. 
Daluw11ia mac1'ops, HALL. Fifteenth Rept. N.Y. State Cab. Nat. Hist., p. 87. 1862. 
-~ --, -. Illustration of Devonian Fossils, pl. xiii, figs. 9, 10. 1876. 

(Not mentioned in the explanation of the plate). 

A PORTION of the CEPHALON is the only part of this species known. It is lunate 

in outline, border narrow and thin. 

Glabella long, equaling four-fifths the length of the shield Frontal lobe 

sub-rhomboidal, one-third wider than long; first pair of lateral furrows long, 

indined backward and nearly meeting; second lateral furrows obsolete except 

at their proximal extremities; third lateral furrows inconspicuous, inclined 

a little forward. The first and second glabellar lobes are coalesced and some­

what more elevated than the highest point of the frontal lobe. The third 

pair of lobes is inconspicuous and transverse. Occipital furrow narrow and 

shallow; occipital ring broad, rounded and strongly arched. 

Eyes very large, elevated above any other portion of the cephalon. 

Visual surface measuring 9 mm. in height, and bearing about 500 lenses. 

Palpebrum scarcely prominent; palpebral lobe relatively small and closely 

appressed to the compound middle lobe of the glabella. Orbital sulcus 
distinct. 

The Cheeks appear to have been relatively small and depressed or flattened 
near the margin. 

Surface finely pustulose upon the glabella, smooth or granulose upon the 
cheeks and occipital ring. 

The single specimen by which this species is represented has a length of 

20 mnL, and a width of 38 mm., and presents about the characters which, 

from comparison with the species Dalmanites Calypso, might be expected in 

the cephalon of D. Erina. Whether the latter species, \Yhich is now known 

only from its pygidia, should be united with D. macrops 1nust be left to a 
more complete knowledge of these fossils: 

Distribution. Upper Helderberg group. Corniferous limestone: Schoharie. 

Digitized by the New York State Library from the Library's Collections



CRUSTACEA. 69 

1\ C IDA S PI D JE. 

ACID ASP IS, MuRCHISON. 1839. 

AcrDASPrs CALLICERA, n. sp. 

PLATE XVI B, FIGS. 1-13. 

GENERAL FoRM AND OuTLINE. Body ovate; anterior n1argin slightly transverse; 

lateral n1argins evenly converging fron1 the base of the cephalon. 

Surface convex along the axis, depressed on the pleurre. Length to width 

as 4 to 3. 

CEPHALON transversely sub-rectangular, anterior and posterior margins sub­

parallel, lateral rnargins divergent at the genal angles. Width equal to 

rather more than twice the length. 

Facial Sutures beginning on the posterior margin, just within the genal 

angles, passing inward and forward over the eye-lobes, thence forward, con­

verging slightly to the frontal margin. 

Glabella sub-quadrate, frontal lobe elongate, convex, elevated, extending 

fron1 the frontal margin to the occipital furrow; sides parallel. Lateral lobes 

in two pairs, pyriforrn, the posterior pair the larger, and both separated from 

the frontal lobe by elevated furrows. The lateral lobes are included by a 

ridge which extends from the anterior lin1b of the frontal lobe to the 

eye and thence to the axial furrows. Occipital furrow narrow, becoming 

rapidly obsolete upon the cheeks. Occipital ring broad, arched and bearing 

a short central spine. 

ChePks broad, slightly concave and sloping abruptly fron1 the elevated eye­

lobes. Border rnoderately thickened and produced at the genal angles into 

long, slightly incurved, diverging spines; above this the margin is fringl'< l 

with short spines which are reduced to rnere denticulations in front. 
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Eyes f-lmall, ren1arkably elevated. Visual surface lunate, sub-semi-cylindrical, 

homo-corneal. 

THORAX convex, arched upon the axis, depressed and flattened upon the pleuroo. 

Composed of nine segments. 
Axis having less than one-third the width of the body; margins sub-

parallel. 
Upon the pleurce the elevated limb of each segment is produced into a long 

marginal spine, sometimes equaling the width of the thorax. In front of 

this spine, upon each segment, is a short, bifurcate marginal spine, which is 

visible only when the posterior spine is broken away. 

PYGIDIUM short, lunate. Anterior margin straight. 

Axis abruptly terminating just within the posterior margin in two nodes 

or tubercles. In addition to the strong articulating ring, it bears a single 

annulation which extends across the pleuroo and is produced at the margin 

into long spines. Anterior to this pair of spines are three pairs, of which 

the first is shortest, and belongs to the articulating ring. There is also a 

single pair on the terminal border, making in all ten marginal spines upon 

the pygidium. 

Pleurce flat. 

Surface ornamented with tubercles, which are crowded upon the lobes of 

the glabella, and irregularly disposed upon the cheeks. The segments of 

the thorax each bear a single row of strong tubercles, there being from two 

to four longitudinal rows upon the axis, and two longitudinal rows upon the 

pleuroo. upon the pygidiuln there are tubercles on the annulation, at the 

bases of the marginal spines, and at the termination of the axis. 

Dimensions. The sn1allest individual observed has approximately a length 

of 10 mm., a width of 6.5 mm., and the largest a length of 21 1nm. and a 
width of 14 mm. 

Observations. There is a similarity in the more general features between 

this species and Acidaspis tuberculatus, Conrad, from the Lower Helderberg. 
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They n1ay, however, be di:..;tingui:-;hl•d by the :..;trong occipital spine, the stouter 

marginal spines, and the more depressed aml broader glabella in the latter 

speCies. 

Distribution. Upper Helderberg group. Schoharie grit: Near Clarksville, 

Albany county; Uorniferous li1ne~tone: Uarnillus, Onondaga county; in the 

decomposed chert boulders, Canandaigua, Ontario county; Cayuga, Province 

of Ontario. 

AcrDASPIS, sp. 

PLATE XVI B, ~~IG. H. 

A SINGLE large PYGIDIUM from the decomposed chert . at Port Colborne, 

Ontario, is shorter than in the foregoing species, the axis more arched, with 

a very strong articulating ring and a single annulation which becomes obsolete 

on the flat pleurre, but the bases of two stout marginal spines represent its 

termination on the postero-lateral border. The rest of the rnargin appears to 

be fringed with small, irregularly disposed spines and spinose tubercles. The 

tennination of the axis is less abrupt than in A. callicera and without the char­

acteristic tubercles of that species. The specimen has a length of 9 mm., and 

a width of 21 mm. 

AcrDASPIS RoMINGER!, n. sp. 

PLATE XVI B, FIGS. l!i-18. 

PYGIDIUM comparatively large; surface very convex; anterior margin transverse. 

Axis conspicuous, short,.unsegmented, bullate; outline circular; articulat­

ing ring broken away, the transverse furrow behind this ring being shallow 

and narrow. The posterior portion of the axis is sub-spherical, slightly 

constricted about the base and flanked on the antero-lateral margins by two 

elongate nodes. The longitudinal furrows are conspicuous, being abruptly 

depressed near their anterior terminations·. Border broad, depressed about 

the axis, flattened toward the margin, bearing twelve long spines. Of these, 

ten are marginal, the third spine on either side being very much longer than 

the others· and attaining a length equal to more than five time:..; the length of 
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the axis. The three pairs of lateral spines are curved regularly backward, 

while the four po~terior spines appear to have been straight, and but slightly 

divergent. Within the margin, and just above the bases of the long third 

pair of spines, was another pair which, judging from the diarneter of the 

broken base, rnust have had fully the length of the third pair. These spines 

were inclined at an angle of nearly forty-five degrees to the surface of the 

border. The actual length attained by all these spines is not indicated except 

for the third pair; judging, however, from their broken sections it is evident 

that they were of very considerable length. Across the posterior border the 

bases of the spines are continued as low ridges to the edge of the axis. 

Surface Ornamentation. The bulbiforrn termination of the axis is covered 

with closely set pu:-;tules of uniform size. The anterior furrow and the 

border are minutely granulose, and the surface of the spines is marked by 

elevated, frequently interrupted strire, which converge at an acute angle on 

the upper surface of the spine; towards the extrernity of the spines these 

lines become stronger and much rounded, giving the surface a coarsely 

ridged appearanc<?. 

Dimensions. The single specimen observed has a width across the anterior 

margin of 9 mm., a length of 8.5 mm. to the posterior margin, and of 33 mn1. 

axially, as far as the apex of the third pair of spines. 

Observations. This extravagant form of Acidaspis is the only member of the 

genus as yet known in America from rocks younger than the Upper Helder­

berg limestone. The great length of the caudal spines is equaled by no other 

known species of the genus and is approxin1ated only by Acidaspis Dufresnoyi, 
Barrande.* 

Distribution. Hamilton group. Little Traverse Bay, Michigan. 

* We ar: indebted to Dr: C. Rominger, of Ann Ar~or, Michigau, for the discovery of t hi~ :-;peeie~. and 
through his favor the specimen has been made access1hle for study and de8cription. 
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LICHAD.!E. 

L I c H A s' DALMAN. 1826. 

[s.-G.] TERATA S PIS, HALL. 1863. 

LICHAS (TERATASPIS) GRANDIS. 

PLATE XVII, FIGS. 1-6; PLATE XVIII, FIGS. 1, 2; PLATE XIX, FIGS. 1-7. 

Lichas grand is, HALL. Descriptions New Species of Fossils, etc., p. 82. J 861. 
Lichas grandis, HALL. Fifteenth Rept. N. Y. State <'ab. Nat. Hist., p. 110. 1Stj2. 
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Lichas grandis, sub-genus 1 Terataspis, HALL. Sixteenth Rept. N. Y. State Cab. Nat. Hist., p. 223. 1863. 
Lichas b'Uperbus, BILLINGS. Canadian Naturalist an<l Geologist, vol. vii, No. 4, p. 239. 1~75. 

Acidaspis (Terataspis) grandis, HALL. Illustr:~tion~ of Devonian Fossils, pls. xvii, xviii. 1876. 

CEPHALON very prominent in front, abruptly depressed behind; length to width 

between the eyes as 5 to 4; to greatest width as 5 to I. Frontal border 

broad, flat and sloping outward ; margin not thickened. 

The facial sutures begin on the posterior 1nargin a short distance outside 

the axial furrows, and slope obliquely forward, curving abruptly and passing 

thence directly inward to the eye; thence directed outward in a broad curve 

to the anterior margin. 

Glabella sub-quadrate in general outline; anterior lobe ovoid or ellipsoid, 

extremely prominent, tumid, evenly convex and strongly constricted about 

the base; length equal to five-eighth~ the length of the glabella; length to 

width as 6 to 5. Longitudinal furrows very broad and deep, merging at the 

posterior margin· of the frontal lobe, and forming a broad, 1nedian depre~~ion, 

which narrows for a short distance and widens thence to the occipital ring. 

The two lateral lobes are broad, directed posteriorly, and at the smnmit each 

one is produced into a conspicuous compound spine, the inner branch of which 

is the longer, reaching beyond the height of the anterior lobe, and projecting 

over the occipital ring. These lateral lobes may be regarded as the coalesced 

first and second pairs, the third pair being obsolete or indicated only by a 

faint elevation of the crust near the occipital ring, crowned by a few ~trong 
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tubercle~. There appears to have been also a strong spine near the ocular 

node just outside the lateral lobes. The occipital furrow is broad and. 

shallow over the axis, deeper along the abruptly sloping sides of the cheeks; 

the occipital ring is very broad, depressed-convex, with a gentle anterior and 

an abrupt po~terior slope, and narrows rapidly to\Yards the axial furrows; 

on its posterior edge it bears a row of from six to eight strong clavate 

tubercles. 

Cheeks separated from the lateral lobes by a faint furrow, which leaves the 

position of the eyes elevated, and gives to the fixed portions of the cheeks 

an abrupt anterior and posterior slope. The free portion, as far as can be 

judged from two fragments, was somewhat constricted or narrowed beyond 

the terminations of the facial sutures, and its posterior margin carried a 

series of more or less irregular, tubercled spines. The genal extremities 

were acute and attenuate, and the anterior margin regular. 

The surface of the cephalon is covered with coarse tubercles which are 

largest on the posterior extremity of the anterior lobe, but are aln1ost all 

absent on the 1uedian depression behind this lobe, and are obsolete on the 

constricting furrow about its base. 

THORAX. The character of this part of the animal is known only from two 

impressions, one of a segment of a small individual, the other the axial arch 

of the segment of a large example. The segment shows a relatively wide 

and strongly arched axis and narrow pleurre deflected at about the middle of 

their length. The axial arch bears two strong, straight, divergent spines, 

reaching a height equal to the width of the axis, and apparently directed 

posteriorly. 

PYGIDIUM semi-circular in general outline, wider than long; strongly spinose on 

the lateral and posterior margins; anterior margin nearly transverse. 

Axis relatively wide, being about one-third as w~de as the shield on 

the anterior margin, and tapering rapidly to an elevated termination at a 

point about half way across the pygidium. It bears two annulations, behind 

which are situated a pair of conspicuou~ tubercles, and between this point 
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and the apex of the axis are three linear, transverse furrows. The apex 

appears to have borne a strong, probably spiniform, tubercle. 

The pleurce bear three broa<l, lobe-like annul:ttions, which bec01ne obsolete 

before reaching the margin, and probably each one bears a conspicuous 

tubercle at ih> summit. They are :-;tron_!.!;ly sulcate, the anterior limb being 

very narrow, and the posterior limb broad and inflated toward the margin. 

The post-axial area is elevated above the margin, though depressed below 

the pleurre and axi:-;. The border is broad and bears a rolv of eight 1narginal 

spines, one at the termination of each of the three annulations, and two 

on the posterior limb. These spines are very long, increasing in length 

posteriorly, incurved towards the tips, and covered on the upper surface and 

the margins with narrow, acute spinule~. The entire surface of the pygidium 

was covered with strong pustules, the larger of which appear to have been 

acute at the apex. A very small pygidium, which is referred with some 

doubt to this species, bears narrow annulations which extend to the margin, 

rendering the border obscure or obsolete. Thts feature may eventually 

prove to be of specific importance.· The pygidium is known only from 

irnperfect specimens, the most complete example showing nearly the entire 

under surface of the shield and portions of several of the spines. 

The type specimen of Lichas superbus, Billings, retains a large portion of 

the pygidium, and as this occurs in juxtaposition with a cephalon of Lichas 

grandis, little doubt can remain that the pygidia and cephala there described 

belonged to the same species. 

Dimensions. A very large fragment of a cepha1on has the following dimen­

sions: length, 110 min.; width between the eyes, 82 mm.; width along the 

occipital ring to the termination of the facial suture, 120 mm. Fragments 

of smaller individuals have also been found. A single small thoracic seg­

ment measures 51 mm. transversely, and the spines on its axis are 10 mm. 

in length. A large pygidium has a length of 119 mm. to the apex of the 

posterior spines, and probably had a width of 135 mm., to the tips of the 

first lateral spines. The smallest pygidium observed is 18 n1m in length. 

That the individuals of this species son1etimes reached colossal dimensions 
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is shown by the size of some of the fragrnents of the head, for in the genus 

Lichas the cephalon is usually very short in comparison with the length of 

the thorax and pygidium. An appearance of considerable length in this 

part is sometimes produced by a very protuberant and elevated glabella as 

in Lichas ceZorhin and others; but it is found on a careful comparison of the 

dimensions of the head, thorax and pygidium, in the rare instances of species 

in which the parts have been preserved in juxtaposition (Lichas Boltoni, L. 

paZmata, L. scabra, L. gibbus), that their proportional length is as 1 to 1.6 to 1 
(not inclusive of spines); and upon this basis a restoration of Lichas grandis 

from the very large fragment of a cephalon figured on plate xviii, indicates 

that the entire length of the animal to the extremity of the tail-spines would 

have been about 480 mm., or upwards of 19 inches. This estimate is in 

harrnony with the relative proportions of the cephalon and pygidium fur­

nished by the type specin1en of Lichas superbus, Billings. In the descrip­

tion of L. superbus (Billings, Zoe. cit.), mention is made of a fragment of the 

cephalon in which the frontal lobe has a length of three inches. This 

would be one-third larger than the frontal lobe in the individual here 

restored, and if the increase in the size of this part was accompanied by the 

same relative increase in the length of the animal, this fragment belonged 

to an individual probably not less than two feet in length, a size unequaled 

by that of any other known trilobite. 

Observations. The marked prominence of the anterior lobe and the some­

what suppressed lateral lobes of this species suggest a similarity to forms 

of the genus Acidaspis, and this feature, together with the striking spinose 

character of the pygidium, led to the temporary reference of the species to 

that genus in the Illustrations of Devonian Fossils (Zoe. cit.). The character 

of the subdivisions of the glabella appears, however, to be more in hannony 

with those of Lichas, and similar in general features to tho~e of L. Eriopis, 

L. hyZceus, L. gryps and L. dracon. The pygidium of Lichas, though usually 

with but three pairs of spines, occasionally has four (L. Eriopis, L. ptyonurus), 

while in Acidaspis the pygidium i~ very short, with two long postero-lateral 

Rpines and a fringe of shorter spines, and is not subject to rnuch variation. 
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The type of Lichas superbus, Billings, is a specimen of averag~ dimensions, 

preserving both cepha1on and pygidium, and agree~ in every essential feature 

with the type of Lichas grandis. 

Distribution. Upper Helderberg group. Schoharie grit: Schoharie, Scho­

harie county; Thompson's Lake, Knox and near Clarksville, Albany county. 

Upper Helderberg liml'8tone: Cayuga, Province of Ontario. 

[s.-G.] C 0 N 0 L I C HAS, DAMEs. 1877. 

LICHAS (CONOLICHAS) HISPIDUS, n. sp. 

PLATE XIX A, FIGS. 14, 17, 18. 

Acidaspis ( Terataspis) Erinpis, HALL. Illustrations of Devonian Fossils, pl. xix, figs. 8, 9. 1876. 

THE PYGIDIUM, which is the only portion of the animal observed, presents in 

general proportions, a close similarity to pygidia referred to the species 

Lichas Eriopis. The marginal spines in L. hispidus are shorter and stouter, 

the tenninal spine or lobe quite small but distinct, and the axial node ele­

vated, but without a spine; the pleuroo are covered with rows of coarse and 

fine tubercles, without spines. In a single specimen the axis bears as many 

as four transverse rows of tubercles, representing annulations. The type 

specimen of this species is from the Schoharie grit, and in the Illustrations 

of Devonian Fossils (Zoe. cit.), was provisionally referred to L. Eriopis. The 

finding of pygidia in the Upper. Helderberg limestone, similar in all the 

above particulars, seems to establish this form as a distinct variation, which 

may be tentatively accorded a specific value. 

Dimensions. In two specimens the length is to the width as 9 to 16 nnn. 

and as 18 to 30 mm. 

Distribution. Upper Helderberg group. Schoharie grit: near Clarksville, 

Albany county; Corniferous limestone: LeRoy, Genesee county. 
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LrcHAS (CoNOLICHAS) ERIOPIS. 

PLA'l'E XIX A, FIGS. 2-13, 15, 16. 

L-ichas m·matw;, HALL. Descr. New Species of Fossil~, etc., p. 81. 1861. 
Lichas annatus, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 109. 1862. 
Li,eltas E1·iopis, HALL. Sixteenth Rept. N. Y. State Cab. Nat. Hist., p. 226. 1863. 
Acidaspis ( Terataspis) ]J'riopis, HALL. Illustrations of Devonian Fossils, pl. xix, figs. 4-7, 10, 11. 1876. 
Acidaspis? ( Terataspis) sp. ?, HALL. Illustrations of De,·onian Fossils, pl. xix, fig. 12. 1876. 

CEPHALO~ one-half as long as wide; intra-sutural portion sub-quadrate. · 

Glabella as broad as long; frontal lobe elongate-pyriform, anterior half 

convex, tumid and sloping abruptly to the frontal margin, slightly constricted 

at one-half its length and abruptly depressed upon the posterior half to the 

occipital furrow. The first and second pairs of lateral lobes are coalesced by 

the obsolescence of the second pair of lateral furrows, forming a single pair 

of strong, elevated, elongate lobes, reaching from the margin to the occipital 

furrow, and most convex posteriorly. Third glabellar lobes obsolete. The 

longitudinal furrow formed by the union of the first and third pair of trans­

verse furrows is broad and deep, the marginal and palpebral furrows less 

conspiCuous. Occipital furrow relatively narrow; occipital ring broad, and 

showing evidence of having borne two strong central spines. 

Facial sutures normal. 

Cheeks abruptly deflected beneath the orbital lobe to the occipital ring; the 

free portions slender, narrowing rapidly to the genal angles and thence pro­

duced into long incurving spines. 

Eyes prominent, crescentic; palpebrum relatively large; palpebral lobe 
. . 
InconspiCuous. 

THORAX not observed. 

PYGIDIA found in association with the head above described, and bearing the 

following characters, are referred to this species: Outline nearly ~emicircular. 

Axis having a width, on the anterior margin, equal to one-third the width of 

the shield; convex, short, becoming rapidly obsolete beyond its most elevated 

point. It bears in addition to the well-marked articulating ring, one low 

annulation and traces of a second. Behind this is a strong, erect spine, 
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slightly curved backward toward the apex, and in a single specimen, having 

a length Pqual to one-half the greatest width of the pygidium. The pleuroo 

bear three double annulations, the anterior limb of each being small, the 

posterior broader and bearing on its rnost elevated portion a spine, similar in 

length and curvature to that upon the axis. The post-axial area is covered 

with scattered tubercles. Upon the margin, at the termination of each 

annulation, is a short, slender spine, making six on the sides, with two on 

the posterior limbus, and a very short inconspicuous lobe or spine at the 

termination of the axi:-;. 

Surface Ornamentation. Upon the cephalon the surface of the glabella is 

covered with tubercles, which are fine and thickly set on the anterior 

portion of the frontal lobe, scattered anll stronger on its more elevated 

portion, and a single pair near the summit of the posterior slope may have 

been spiniform ; toward the occipital furrow the tubercleR become scattered 

and obsolete. The lateral lobes each bear a strong spiniform (?) tubercle 

near their n1ost elevated point. Upon the cheeks the tubercles become acute 

and are arranged in rows parallel to the margins and the orbital node. The 

surface of these tubercles, of the genal spines, and of the cheek itself, 

between the spine-bases, is finely granulose. Upon the pygidium, besides 

the strong spines already described, are fine tubercles arranged regularly on 

the annulations and scattered without order over the post-axial area. 

Dimensions. An average specimen measures: 

Length ____________ -~ _ 
VVidth ______________ _ 

Cephalon. 

19 mm. 

19 mm. (between the eyes.) 

Pygidium. 

13 lllm. 

19 mm. 

A pygidium measuring 13 mm. in width bears a central spine 6.5 mrn. long. 

Observations. The cephalon of this species, in the contour and elevation of 

the frontal and lateral lobes of the glabella, presents an agreement with the 

forms of Lichas referred by Da1nes (Zeitsch. d. deutsch. geol. Gesellsch, vol. 

xxix, p. 806. 1877), and Schn1idt (Mem. de 1' Acad. imp. d. Science:-; d. St. 
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Peter:-;h., ith Ser., vol. xxxiii, No. 1, p. 42. 1885), to the sub-genus Cono­

lichas, Dames, of which L. triconica, Dames, and L. Schmidti, Dames, are the 

types. In all the species enumerated by these authors, the third pair of lateral 

lobes is present in varying degrees of development. In L. Eriopis, however, 

it appears to be obsolete or represented only by a pair of tubercles; but as the 

general form of the head is the feature upon which the sub-genus is based, the 

obsolescence of the:-;e lobes will not vitiate the reference of the species to this 

group. 
Distribution. Upper Helderberg group. Corniferous limestone: Schoharie, 

Schoharie county; in the boulders of decomposed chert, Canandaigua, Ontario 

county. 

IN order to correct, and to a certain degree, to complete the original determi­

nations of the species of Lichas occurring in the Lower Helderberg formations, 

a few observations are here introduced. 

LICHAS (CoNOLICHAS) PUSTULOSUS. 

PLATE XIX, FIGS. 8, 10, 11. 

Lichas pustulosus, HALL. Pal. N. Y., vol. iii, p. 366, pl. lxxvii, figs. 9, 10; pl. lxxviii, figs. 1-3. 1859. 

LrcHAS (CoNOLICHAs) BrGSBYI.? 

PLATE XIX A, FIG. 1. 

Lichas Bi,qsbyi, HALL. Pal. N. Y., vol. iii, p. 364, pl. lxxvii, figs. 1-7 (8 ?) ; pl. lxxviii, figs. 5, 6(?). 1859. 

LrcHAS (CoNOLICHAS ?), sp. ? 

PLATE XIX, FIG. 9. 

Lichas pustulosus, HALL. Pal. N. Y., vol. iii, pl. lxxviii,t'fig. 7. 1859. 

Recent careful investigations of the trilobitic layers of the shaly lin1estone in 

the vicinity of Clarksville, Albany county, have shown that the cephala of Lichas 

pustulosus are found in close association with pygidia quite di~tinct from those 

originally ascribed to that species. These bear broad, sub-lanceolate, recurved 

spines on the lateral margins in two pairs only; the posterior extremity 

terminating in a single broadly rounded lobe. This form of pygidium, and 
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the cephala which agree in all respects with the originals of Lichas pustulosus, 

are the only part~ of Lichas yet found at this locality. The pygidium represented 

on plate lxxviii, fig. 7, of the Third Volume of the Palooontology of New York, 

upon rnore careful scrutiny and removal of adhering rock, proves not to 

have the bilobed caudal margin as there illw.;trated, and its proper character is 

shown on plate xix, fig. 9 ; the margin bearing three pairs of lateral lobe~, 

rnuch narrower than in L. pustulosus, and terminating in a single, moderately 

broad posterior lobe. The single specirnen showing this form of pygidiurn 

is from Schoharie, from which locality are also the large pygidia originally 

referred to Lichas pustulosus. 

The cephalic portions of Lichas Bigsbyi are known only from the Lower 

Pentamerus limestone at localities in Sc~wharie county. It is impossible, how­

ever, to say which of the three different forms of pygidia represented on plate 

xix, fig. 9, plate lxxvii, fig. 8 (op. cit.), plate lxxviii, figs. 4, 5 (op. cit.), and plate 

xix A, fig. 1, is to be referred to this species. These cephala are not of uncom­

mon occurrence, and by far the most abundant of the pygidia are those figured 

on the last two plates cited, the other two forms occurring, so far as known, 

only in single examples. It is therefore probable that the large pygidia bear­

ing three pairs of lateral spines and a pair of posterior spines belong to the 

species Lichas Bigsbyi. 

[s.-G.] H 0 P L 0 L I C HAS, DAMES. 1877. 

LICHAS (HoPLOLICHAS) HYLJEUS, n. sp. 

PLATE XIX B, FIGS. 1, ~-

THE intra-sutural portion only of the CEPHALON has been observed. Outline 

semi-elliptical; surface strongly convex, tumid along the axial line, abruptly 

deflected to the margins. 

Glabella large, sub-pentagonal. Frontal lobe elongate-pyriform or clavate, 

widest and most convex anteriorly, narrowing and becoming depressed 

medially, and abruptly widening again at the occipital furrow. The second 

pair of transverse furrows is obsolete, the first and second pairs of glabellar 
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lobes bein()' coalesced and the first and third pairs of furrows uniting to form 
n ' 

a single pair of longitudinal furrows which extend in a broad curve from the 

anterior margin to the occipital furrow. Third glabellar lobes obsolete. 

Lateral lobes elongate, bounded on the sides by sigmoid curves, and sepa­

rated from the frontal lobe, the eye-lobe and the margin by furrows of equal 

strength. 
Facial Sutures normal. Eye-lobe slightly depressed. Fixed portions of the 

cheeks short, abruptly deflected to the occipital furrow. Free portions of 

the cheeks and the occipital ring not observed. Border narrow, thickened; 

marginal sulcus strong. 

Surface evenly covered by fine closely crowded tubercles, which are 

strongest upon the posterior portion of the frontal lobe; not, however, 

becoming spiniform. 

An HYPOSTOMA found in association with this head is sub-quadrate in outline, 

convex on the anterior margin, broadly ernarginate behind, the postero-lateral 

areas being broad and rounded. The centrum is small, sub-hemispherical, 

distinctly defined in front and at the sides, merging behind into the elevated 

median area. The longitudinal furrows are broad and deep and from these 

two pairs of obscure, oblique sulci pass inward over the median area, leaving 

between them a pair of inconspicuous nodes just behind the centrum. The 

margins near the antero-lateral angles are strongly elevated. The surface 

of the centrum is covered with fine tubercles. 

Dimensions. The single cephalon observed measures 16 mm. in length and 

25 mm. in width at the occipital furrow. The length of the hypostoma is 9 

mm.; its width 16 mm. 

Observations. The sub-genus Hoplolichas, Dames, includes a series of Silurian 

species (Lichas tricuspidatus, Beyrich ~ L. proboscideus, Dames~ L. conico-fuber­

culatus, Nieszkowski; L. Plautini, Schn1i(lt ; L. longispina, Sch1nidt ~ L. furcifcr, 

Schmidt), with which this fossil agrees in the form and contour of the head, 

especially of the frontal lobe. This lobe is more clavate, never so elevated or 
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con~tricted at it8 base as in Conolichas. The third pair of lateral lobes which 

is usually present in typical species of Hoplolichas, i~ almo~t if not quite obso­

lete in L. hylf£us, and the specie~ bears the same relation to the Silurian forms 

of Hoplolichas as L. Eriopis does to the Silurian species of Conolichas. (See 

observations under the description of L. Eriopis.) 

Distribution. Upper Helderberg group. In the limestone, Province of Ontario. 

[s.-G.] A R G E S, GoLDFuss. 1839. 

LICHAS (ARGES) CONTUSUS, n. sp. 

PLATE XIX B, FIGS. 3-6. 

CEPHALON broadly semi-oval in outline. Surface sub-equally trilobate, evenly 

convex. 

Glabella with an elongate frontal lobe, having a width equal to that of each 

of the lateral lobes, and bounded by furrows which are parallel for three­

fourths their length, diverging near the frontal margin, thus greatly increas­

ing the width of the lobe upon the anterior border. First and second pair of 

lateral lobes coalesced into a single pair of relatively short, obliquely pyri­

form lobes, terminating posteriorly sooner than the frontal lobe. The third 

pair of lateral lobes are obsolete or represented only by tubercles in the 

occipital furrow. 

The fixed portion of the cheeks is convex behind the eye-nodes, and abruptly 

deflected to the occipital furrow. Occipital furrow broad and deep upon 

the axial line at the posterior termination of the frontal lobe, narrowing 

upon the cheeks·and bending forward to very near the ocular node; occipital 

ring axially convex, relatively narrow, 1naking a marked anterior curve upon 

the sides as it turns toward the presumably very narrow and slender free 

cheeks. Frontal border narrow and thickened, with a strong rnarginal 

sulcus. Surface covered with closely set and evenly distributed tubercles. 

The remaining parts of the animal are unknown. 

Dimensions. Two specimens of the intra-sutural portions of the cephalon 

have a length of 7 mm., and a width of 11 rnm. 
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Observations. Lichas (Arges) contusus, in all known features bears a close sinli­

larity to L. granulosus, F. Roomer (Verstein d. Harzgebirges, Beitr. iii, pl. xx, 

fig. 9), and L. Haueri, Barrande (Syst. Sil., pl. xxviii, figs. 38-44 ), the former 

frmn the Stringocephalen Kalk (1niddle-lower Devonian) and the latter from 

Etage F of the Bohemian basin. These species are all representatives of the 

sub-genu~ Arges, Goldfuss, which is characterized by the elongate, sub-rectangu­

lar and evenly arched frontal or mesial lobe; relatively short, coalesced first 

and second lateral lobes; obsolete third lobes and convex fixed cheeks. The 

type of Arges (A. armatus, Goldfs.) bears a pair of strong spines upon the glabella, 

hut this appears to be a variable feature in this group. 

Distribution. Upper Helderberg group. Corniferous limestone: Near Clarks­

ville, Albany county; Cherry Valley, Otsego county. In the boulders of decom­

posed chert, Canandaigua, Ontario county. 

CERATOLICHAS, N.s.-G. 

LrcHAS (CERATOLICHAS) GRYPS, n. sp. 

PLATE XIX B, FIGS. 7-13. 

Acidaspis, n. sp. '! HALL. Illustrations of Devonian Fossils, pl. xix, fig. 1 (not figs. 2 and 3). 1876. 

INTRA-SUTURAL portion of the CEPHALON only known. Outline sub-semicircular, 

slightly trilobate on the anterior margin. Surface convex, elevated, trilo­

bate. Margin narrow, slightly thickened. 

Glabella large, embracing nearly the entire cephalon. Frontal lobe ellip­

soidal, convex or tumid, elevated behincl, sloping abruptly to the sides and 

posterior margin, and becoming obsolete at or just behind the center of the 
# 

shield. It bears at its sun1mit two strong, diverging, recurved ~pine8 which 

nearly equal the glabella in length. Longitudinal furrows sub-parallel, 

diverging near the frontal margin. Lateral lobes depressed, becoming obso­

lete; the members of the first and second pairs have coale~eed, an(l the third 

pair can be detected only a~ low, obsolescent no(les bearing a faint tubercle. 

Near the outer edge of the lateral lobe~, and just within the eye-lobes, are 

~lender, erect spines, usually represented only by their broken bases. The 
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anterior slope of the glabella is broad and nearly vertical, the occipital fur­

row narrow, and the occipital ring broad upon the axis, arched, and bearing 

at ihl center two long, divergent spines which are curve1l downward and 

~lightly inward toward their tips. In the single specin1en observed which 

retain~ one spine apparently entire, its length is nearly equal to the length 

of the cephalon. 

Eye-lobes ~nnall, inconspicuous. 

Surface bearing tubercles which are closely disposed over the frontal lobe, 

but are scattered or obsolescent on the lateral lobes. On the posterior slope 

of the frontal lobe these tubercles appear to be arranged in two longitudinal 

rows of three or four each. The spines of the head shield are covered with 

acute pustules and granules. 

Dimensions. Two individuals afford the following measurements: 

(a) (h) 
Length ___________________________ _ --: ____ _ 13 mm. 6mm. 
Width between the eyes _____________ .. _ .. ___ _ 14 mm. 8mm. 
Height _________________________________ _ 10 mm. 6mm. 
Length of occipital spine __________________ _ 13 mm. ---- -

Distribution. Upper Helderberg group. Corniferous limestone, Schoharie, 

Schoharie county; in the decomposed chert boulders, Canandaigua, Ontario 

county. 

LICHAS (CERATOLICHAS) DRACON, n. sp. 

PLATE XIX B, FIGS. 14-17. 

Acidaspis, n. sp. 1 HALL. Illustrations of Devonian Fossils, pl. xix, figs. 2, 3 (not fig. 1). 1876. 

Two fragmentary CEPHALA which agree in general features with the preceding 

species show some important variations, as follows: the frontal margin is n1ore 

transverse, the marginal sulcus broader, the frontal lobe slightly more elevated 

and apparently bearing two pairs of strong spines on the posterior edge. Of 

these two pairs, the ~tronger have their bases wide apart near the margin of 

the lobe, and the other shorter pair is situated behind awl within the former. 
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Above both these pairs of spines. are the bases of two or three strong tubercles, 

which were probably spiniform. The principal pair of spines was evidently 

more divergent than the single pair in Lichas gryps. The lateral lobes are 

almost obsolete, each bearing a spine just. within the orbital node. The pos­

terior portion of the head-shield has not been observed. 
Distribution. Upper Helderberg group. Corniferous limestone: Schoharie, 

Schoharie county; LeRoy, Genesee county. 

[s.-G.] D I C RAN 0 G MUS, CoRDA. 1847. 

LICHAS (DICRANOGMUS) PTYONURUS, n. sp. 

PLATE XIX B, FIGS. 19-21. 

CEPHALON sub-semicircular in outline. Surface depressed-convex, flattened above 

and sloping gently in all directions to the n1argin; indistinctly trilobate. 

Border narrow, slightly thickened and produced into short spines at the 

genal angles. 
Glabella large, sub-quadrate. Frontal lobe depressed, narrow, sub-rectan­

gular; its width less than one-third that of the glabella; not differentiated 

from the lateral lobes on the anterior third of the shield; extending to the 

occipital furrow and constricted just behind the middle by a transverse 

depression, which is continuous with the second pair of lateral furrows. 

First lateral furrows longitudinal, parallel, shallow and becoming obsolete 

on the anterior one-third of the shield; second lateral furrows strong, 

transverse, at right angles with the first pair, and extending to the palpebral 

furrow with a slight forward curve; third ·lateral furrows beginning at the 

termination of the second pair, thence backward, parallel for a short distance · 

and merging into the occipital furrow. First lateral lobes large, indistinctly 

defined on the antero-lateral margins, and coalesced with the frontal lobe 

anteriorly, forming a single conspicuous, semicircular subdivision, extending 

for more than one-half the length of the head; second lateral lobes smaller, 

sub-quadrate, and distinctly separated from the palpebral lobes by a sulcus; 

third lateral lobes obsolete. Occipital furrow narrow, deeply impressed 
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bPhind the ocular node, and widening toward the genal angles. Occipital 

ring strongly arched over the very narrow axis. 

Cheeks, as far as known frorn a single fragment, relatively broad, evenly 

rounded upon the margin, and produced at the angles beyond the posterior 

margin of the ~hield. 

THORAX. A single detached segment has been observed, which is strongly 

arched upon the axis and slopes rapidly upon the pleuroo to the lateral 

1nargn1s. It is very narrow and shows no articulating planes toward the 
extremities. 

PYGIDIU:'II relatively large, flabellate, depressed-convex. 

Axis less than one-third as wide as the shield upon the anterior 1nargin, 

strongly arched upon the first two annulations, becoming depressed poste­

riorly, tapering to an obtuse termination just below the center of the 

pygidium a:q.d connected with the posterior margin by an elevated ridge. 

It bears three distinct annulations and seven transverse rows of pustules. 

The pleurce are broad, flattened above, and somewhat abruptly deflected 

near the margins; bearing two distant, elevated, narrow annulations, each of 

which tern1inates on the margin in a short spine directed posteriorly. There 

is no evidence of other annulations upon the pleuroo, but the postero-lateral 

margin bears two other pairs of spines, 1naking in all eight spines in the 

1narginal fi1nbria. Border thickened, narrow upon the sides, becoming wider 

at the posterior extren1ity. 

Surface ornamented with pustules which, on the cephalon, are fine and 

crowded upon the frontal portions and coarser toward the occipital ring. 

Upon the thorax these pustules appear to be arranged in a single row for 

each segment. The annulations of the pygidium each bear a single row, 

and the postero-lateral area is covered with scattered tubercles and granules. 

Dimensions. Average specimens afford the following measurernents: 

Length _ -· ______ . ____ _ 

width- - - - - - - - - - - - - - -

Cephal on. 

6 mnl. 

6 mm. (bebveen the eyes.) 

Pyg"idium. 

9 mm. 

11 mm. 
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Observations. The genus Dicranogmus was established by Corda (lac. cit.) for 

a form of Lichas, in which the longitudinal furrows of the glabella become 

obsolete before reaching the anterior margin. It is stated by Barrande (Syst. 

Sil. du centre de la Boheme, vol. i, pp. 43, 609), that the group was founded 

upon a single very fragmentary specirnen, and it has not been accorded recog­

nition by him for the reason that" le prolongement plus ou moins grand des 

sillons de la glabelle est un caractere tres-variable dans divers types" (p. 609). 

It is nevertheless true that very few species of the genus Lichas bear longitu­

dinal furrows which become anteriorly obsolete at so great a distance from the 

frontal margin as in the species L. pustulatus, Corda, which served as the type 

of Dicranogmus; and it may be questioned whether in any species of Lichas, 

except those following the type of Dicranogmus, the anterior longitudinal 

furrows become obsolete before reaching the margin. No evidence of this fact 

is shown in the species described by Barrande, Angelin, Dames and Schmidt, 

and none is found in any other American species of Lichas. The species Lichas 

gibbus, Angelin, Lichas simplex, Barrande ( = Dicranogmus pustulatus, Corda), and 

Lichas ptyonurus have in common the characteristic obsolescence of the anterior 

longitudinal furrows and serve to form a distinct subdivision of the genus. 

Distribution. Niagara group. Coralline limestone : Schoharie, Schoharie 

county. 
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PROETIDJE. 

p R 0 E T us' STEININGER. 1831. 

PROETus CoNRADI. 

PLA'TE XX, FIG. 9. PLATE XXI, FIGS. 27, :.?8; AND PLATE XXII, FlU. 4. 

Proetns Conradi, HALL. Descr. New Species of Fossils, etc., p. 69. 1861. 
Pruetns Conmdi, HALL. Fifteenth Rept. N.Y. ~tate Cab. Nat. Hist., p. 97. 1862. 
Proetns Conmdi, HHL. Illu"tration" of Devonian "Fossils, pl. xx, fig. t:i (not figs. 5, 8, 9). 1876. 
Proetus marginalis, HALL. Illustrations of Devonian Fossils, pl. xxi, figs. 27, 28. 1876. 

89 

GENERAL FoRM AND PROPOR'L'IOX~. Outline elliptical or sub-ovate; length to 

width as 3 to 2. 

Surface convex; depressed or flattened near the longitudinal furrows. 

CEPHALON semi-elliptical; length to width as 1 to 2. Border very broad, gently 

convex toward its inner edge, sloping evenly outward and at the outer edge 

faintly reflexed; at the genal extremities produced into short, stout spines, 

extending as far as the fourth thoracic segment. 

Facial Sutures normal, crossing the anterior border more directly than in 

Proetus angustifrons. 
Glabella short, slightly longer than wide; sub-ovoid; tangent at its anterior 

extremity to the inner margin of the border. Surface depressed-convex, 

slightly flattened above. Casts of the lower surface show well-defined 

basal lobes, and under favorable preservation the other glabellar lobes would 

probably be apparent. Occipital furrow deep; occipital ring rnoderately 

broad and elevated ; occipital lobes inconspicuous on the don.,al ~urface, but 

quite large in the internal cast. 

Cheeks narrow, broadly flattened about the eyes, and abruptly deflected to 

the marginal sulcus. The most elevated portion of the cheeks lies in the 

angle made by the marginal sulcus and occipital furrow. 
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!:.yes proportionally large, reaching anteriorly almost to the marginal ~ul­

eu~. Orbital ridge well developed, its base lying lower than the surface of 

the cheek. Visual surface elongate-lunate. 

THORAX sub-quadrate, slightly wider than long. 

Axis broadly arched, having somewhat more than one-third the width of 

the body. Segment~ transverse, narrow, with vertical sides. 

Pleurm flattened near the longitudinal furrow:-; for more than one-third 

th_eir width, rounding thence to the margin; conspicuously sulcate. 

PYGIDIUM sub-elliptical in outline, surface evenly sloping posteriorly ; length 

slightly less than twice the width. Border broad, limited within by a low, 

faint sulcus; convex toward it:-; inner edge, sloping regularly outward, some­

times slightly concave. 

Axis depressed-convex, relatively narrow, having less than one-third the 

width of the shield on the anterior margin; tapering rapidly to a broad, 

scarcely elevated extremity just within the marginal sulcus, behind which, in 

the axial line, lies an obscure node-like elevation; composed of eight or ten 

broad and fiat annulations, whi~h are depressed just within the marginal 

furrows, and are gently recurved over the axial line. 

Pleurce moderately broad and evenly convex. Annulations very indistinct, 

three or four of which and in rare instances a fifth may be counted on each 

side. These are all sulcate, the anterior and posterior lirnbs of the annula­

tions having equal size. All the annulations become extinct at the 1narginal 

sulcus. 

HYPOSTOMA sub-spatulate, very convex, abruptly depressed and broadly aun­

culate on the antero-lateral margins. Anterior margin ~lightly reflexed; 

posterior and postero-lateral margins narrow and flattened. Posterior sulcus 

conspiCuous. The centrum also bears a low sulcus on its posterior portion. 

Surface, on its more elevated portions, marked by scattered granules, which 

are most conspicuous upon the cephalon and the thoracic ~egments, but are 

faint or obsolete upon the pygidium. 
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Dimensions. Of this ~pecie~ but two individual~ retaining the part~ in 

juxtapo~ition have been observed, although detached portions of the body 

are not of uncon1mon occurrence. Both of the entire exarnples are rnore or 

le:-<s enrolled, the better preserved ~pecimen having approximately the fol­

lowing dimensions: 

Length------------
Width ____________ _ 

Body. 

36 mrn. 

20 mm. 

Cephalon. 

10 mm. 

20 mm. 

Thorax. 

18 mm. 

16 mm. 

Pygidium. 

Smm. 

12 mm. 

Observations. Proidus Conradi is a well-defined species, approximating how­

ever some of its associates, but readily diagnosed by its short, ovoid glabella 

and sloping pygidium, characters which are persistent and which serve to 

distinguish it from it~ nearest ally, Pr. angustifrons. 

Distribution. Upper Hel(lerberg group: In the Schoharie grit at Schoharie, 

Schoharie county, and near Clarksville, Albany county. 

PROETUS ANGUSTIFRONS . 
. 

PLATE XX, FIGS. 1-5; AND PLATE XXII, I<~IGS. 1-3. 

Proetns angustijmns, HALL. Descr. New Species of Fossil,.:, etc., p. 70. 18tH. 
Proetus w1r;nstijrons, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 98. 18n2. 
Proa·lts angust~f1·ons, H.\LL. Illustrations of Devonian Fossils, pl. xx., figs. 1-4, 7. 1876. 

OuR knowledge of this species is limited to portions of the cephalon and the 

pygidium. 

THE CEPHALON appears to have heen semicircular in outline, with a broad 

border slightly thickened near the marginal sulcus, and produced into short 

spines at the angles of the cheeks. 

The facial sutures are normal in their direction, crossing the frontal border 

very obliquely. 

Glabella elongate-sub-conate, tapering rapidly to a rounded, narrow ante­

rior extremity, tangent to, but not encroaching upon the frontal margin. 

Length one-half greater than width. Surface depressed-convex, flattened 

above. Traces of three pairs of lateral furrows are faintly visible upon 
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the test of favorably preserved specimens, and 1nore clearly seen upon casts 

of the lower surface. Occipital furrow shallow and narrow; occipital lobes 

transverse, inconspicuous; occipital ring broad and flat, becoming narrower 

upon the cheeks, and bearing a central tubercle. 

Cheeks d~pressed or broadly flattened on the summit beneath the orbital 

ridge, thence rounding in all directions to the broad border. 

Eyes nwderately large, orbital ridge distinct; visual surface sub-crescentic. 

PYGIDIUM sub-semi-elliptical, ~lightly emarginate behind. Surface convex. 

Axis elevated, arched, longitudinal furrows deep; width on the anterior 

margin about one-third the width of the shield; annulations seven or eight, 

slightly flattened and with a gentle retral curve over the axial line. 

Pleurt£ sloping evenly to the margin, and bearing five or six sulcate annu­

lations, which are separated by broad, shallow furrows, the anterior and 

posterior limb being of about equal size. The annulations become extinct 

at the broad, smooth, sloping border. 

Surface of the test smooth, or covered with fine granules or obsolescent 

tubercles. Upon the glabella, cheeks and frontal border the ornamentation 

is faint; upon the pygidium it is 1nore conspicuous_ each pleural annulation 

bearing two rows of sharp granules, one on each li1nb. The axis i:-~ covered 
with scattered granules. 

Dimensions. A fragment of the cephalon, consisting of the intra-sutural 

portion, has a length of 11 mm., a width between the eyes of 7.5 mm. An 

average pygidium measures 11 mm. in length, and 18 1nm. in width. 

Observations. This species was erected upon detached fragments of cephala 

and separate pygidia occurring in comparative abundance associated in the 

Schoharie grit. In many features these parts are closely allied to those of 

Proidus Conradi, also an abundant species and intimately associated with this. 

The differences in the two forms are as follows: In Proetus angustifrons (a) the 

glabella i~ longer, more rapidly tapering and less distinctly lobed ; (b) the 

summit of the cheeks is rounded and the lateral slopes less abrupt; (c) the 
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pygidium is shorter, the axis bein~ broader and more abruptly elevated, the 

lateral slopes less evenly convl'X, the pleural annulations more distinct and 

numerous, the posterior border emarginate. In Proetus Hesione the pygidium is 

Inuch longer and bears more annulations. 

Distribution. Upper Helderberg group. Schoharie grit: Near Clarksville, 

Knox and elsewhere, Albany county; Schoharie, Schoharie county. 

PROETUS HESIONE. ' 

PLATE XX, FlUS. 15, 16. 

Proetns Hesione, HALL. Descr. New ~pecies of Fossils, etc., p. 70. 1861. 
ProetttS Hesione, HALL. Fifteenth Rept. N. Y. ~Hate Cab. Nat. Hist, p. 98. 18H2. 
ProftttS Hesione, HALL. Illustrations of Devonian Fossils, pl. xx, figs. 15, 16. 1876. 

PYGIDIUM semi-elliptical, length to width as 2 to 3. Surface axially elevated, 

depressed-convex on the sides. 

Axis relatively narrower than in the associated species of this genus, having 

a width slightly less than one-third the width of the shield on the anterior 

margin; longitudinally arched, margins tapering slowly to a rounded, scarcely 

elevated apex just within the posterior border; composed of ten or eleven 

annulations which have a retral curve over the axial line. 

Pleurt£ depressed near the longitudinal furrows, and sloping evenly to the 

border; composed of eight annulations, each of which is distinctly sulcate for 

its entire length, and all terminate abruptly at the marginal sulcus. Border 

broad, evenly sloping,_ thickened on its inner edge and gently concave. 

Surface ·faintly pustulose, the pustules being arranged in rows upon the 

annulations and scattered irregularly over the border. Length 15 mm., 

width 21 mm. 

The single pygidium which has served as the type of this species, present~ 

characters so unlike those of the associated species that it will be readily 

recognized as distinct. From Proetus angustifrons and P. Conradi it differs in ib 

longer pygidiurn and more numerous annulations, and is in some respect:-; allied 

to P. planimarginatus, Meek, of the Upper Helderberg limestone of Sylvania, Ohio. 
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The latter species has the same number of annulations on both axis and pleuroo, 

and the ~arne general outline; its axis however is more slender, the axial annu­

lations transverse, and the border less conspicuous and more flattened. 

Distribution. Upper Helderberg group. In the Schoharie grit, at Schoharie, 

Schoharie county. 

P .. 'I ROETUS, sp .. 

PLATE XXII, FIGS. 5, 6. 

A SINGLE imperfect cephalon, and two pygidia from the Schoharie grit, differ­

ing from those of any species previously described from this horizon, indicate 

the existence of at least one additional species of Proetus. 

The Cephalon is semi-elliptical in outline, the glabella ovoid and very convex, 

its anterior extremity tangent upon the frontal border, and the surface without 

apparent traces of transverse furrows. The frontal border is very broad and 

sloping; eyes relatively small, orbit.al ridge unusually conspicuous, beneath 

which the surface of the cheek is grooved, somewhat flattened and thence 

abruptly deflected to the marginal sulcus; its extremities were evidently pro­

duced into short spines. The occipital furrow is narrow and sharp; the occipital 

ring broadly rounded. The specimen measures 12 mm. in length and 28 mn1. 

in width. 

The Pygidia exist in the form of casts, and there is no evidence that they 

belong to the species represented by the cephalon. They are much shorter 

than in P. angustifrons or P. Conradi, show but six annulations upon the axis 

and three or four ·upon the pleuroo. 

Distribution. Upper Helderberg group. Schoharie grit: The cephalon is 

from Schoharie, Schoharie county; the pygidia from the towns of Knox and 

Clarksville, Albany county. 

PROETUS CURVIMARGINATUS, n. sp. 

PLATE XXII, FIGS. 13-19. 

GENERAL FoRM AND PROPORTIONS. Body ovate or sub-elliptical. 

Surface sub-equally trilobate, convex along the axial line, strongly deflected 
at the margins. Length to width ·as 2 to 1. 
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CEPHALON semi-elliptical in outline, slightly produced anteriorly: border broru1, 

depressed by the wide marginal f-'ulcus and strongly refiexed; produced at 

the genal angles into Htout spinc'H which extend as far as the fourth thoracic 

segment. Length to width as 1 to 2. 

Facial Sutures normal; points of intersection with the frontal margin 

relatively distant. 

Glabella sub-triangular or conate; convex, tumid anteriorly and elevated 

along the median line; abruptly depres~ed to"\vard the frontal border. Length 

equal to five-sixth~ the length of the cephalon; width at the base Inore than 

one-third the width of the same. Lateral glabellar furrows in four pairs; 

first pair short, transverse, situated at one-third the length of the glabella 

from the anterior extremity; seconll pair longer, inclined slightly backward; 

third pair still longer and with a greater posterior inclination; fourth pair 

longest and deepest, each furrow curving to meet the occipital furrow at 

one-third the distance across the base of the glabella; accessory furrows 

conspicuous, oblique. The lobes of the glabella increase in size backward, 

the fourth pair being large and obliquely sub-triangular. They are followed 

behind by large, transverse, occipital lobes, which are distinctly circumscribed 

by the bifurcated occipital furrow. Occipital furrow shallow on the axis, 

increasing in width and depth upon the cheeks; occipital ring broad, flat, 

depressed below the glabella, and narrowing on the cheeks. 

Cheeks convex about the orbital node, slightly flattened above, abruptly 

depressed to the broad marginal sulcus an(l recurved upon the margin. The 

marginal sulcus extends into the cheek-spines making them concave. 

Eyes lunate, relatively small and very closely appressed to the glabella. 

Palpebral sulcus shallow and elevated. 

THORAX sub-rectangular, lateral margins gently converging posteriorly; sub­

equally trilobate. 

Axis convex, prominent, widest at about the fourth segment, with margins 

slightly rounding thence to the pygidium. Segments transverse, flat and 

thin. 
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Pleurr£ flat for one-half their width, thence abruptly deflected to the lateral 

1nargins. Each seg1nent is grooved by a sharply impressed furrow which 

becomes obsolete at the articulating plane. 

PYGIDIUl\1 semi-elliptical, sometimes a little produced at the posterior extremity. 

Length to width as 4 to 5. Surface elevated, flattened above, deflected at 

the sides. Border broad, widening posteriorly and strongly curved upward. 

Axis convex, tapering evenly to a blunt, somewhat elevated termination 

just within the margin, and bearing thirteen or fourteen annulations, which 

are marked by a faint, impressed longitudinal groove or line just above the 

axial furrows. Each annulation is obliquely flattened and makes a double 

curve in crossing the axis, sloping forward for about one-fourth the distance; 

being angulated at that point, just above the impressed line, and thence 

bending backward in a broa<l curve to the axial line, along which is a series 

of small nodes giving the axis the appearance of being medially angulated. 

Pleurr£ flattened or very gently convex for about one-third of their width, 

thence rounding to an almost vertical slope upon the sides. Upon the poste­

rior area the slope is less abrupt. They bear twelve annulations, which are 

separated by moderately broad furrows, and each is distinctly grooved for its 

entire length by a fine impressed line, visible upon the cast as well as on 

the dorsal surface. The anterior annulations encroach for a short distance 

upon the border. 

An HYPOSTOMA found in association with abundant fragments of this species is 

sub-triangular, centrum elongate, regularly convex, anterior margin narrow 

and deflected; anterior angles broadly sub-auriculate; postero-lateral depres­

sions long but not continuous; posterior sulcus prominent and posterior 
lingua short. 

Surface Ornamentation. The cephalon is covered with fine tubercles and 

granules, which are most abundant upon the glabella, and are also faintly 

visible upon the segments of the thorax and the annulations of the pygi­

clium. The inter-annular grooves of the pygidium appear to be punctate. 
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Dimensions. The only individuals observed in which the parts are not 
detached, measure as follows : 

a. 
I 

Length ___________ _ 

Width ____________ _ 

b. 
Length ___________ _ 

Width __ . ____ .. ____ _ 

Body. 

52 mm. 

29 mm. 

38 min. 

25 min. 

Cephalon. 

20 mm. 

29 mm. 

14 mm. 

25 mm. 

'l'horax. 

15 mm. 

27 mm. 

12 mm. 

21 mm. 

Pygidium. 

17 mm. 

24mm. 

12mm. 
18 mm. 

Observations. In the form and furrows of its glabella, and in the contour of its 

pygidium, this species presents some points of similarity to Proetus macrocepha­

lus, of the Hamilton group. The rapidly tapering and deeply furrowed glabella 

makes its earliest appearance here and is not exemplified by any other species 

as yet known in the Upper Helderberg formations. Proetus Haldemani is also a 

close congener, but in these forms specific differences will be found in relative 

proportions and the number and character of the pygidial annulations. 

Distribution. In the sandstone at Pendleton, Indiana, associated with Proetus 

latimarginatus and Conocardium cuneus, a horizon probably corresponding in age 

with the Schoharie grit of ·New York. 

PROETUS LATIMARGINATUS, n. sp. 

PLATE XXII, FIGS, 7-12. 

GENERAL FoRM AND PROPORTIONS. Outline elliptical, length to width as 2 to 1. 
Surface conspicuously trilobate, convex, deflected on the marginal area. 

CEPHALON semi-elliptical in outline; border broad, flat, thickened by doublure 

and produced into stout spines at the angles of the cheeks. Length to 

width as 5 to 7. 
Facial Sutures taking their origin close within the genal angles, passing 

forward very obliquely over the occipital ring to the eye-lobe, cutting the 

anterior margin at points relatively distant, and approximating upon the 

doublure. 
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Glabella depressed-convex, slightly flattened above and posteriorly elevated 

on the axial line; long, conate, extending to the frontal border. Width at 

the base greater than one-third the width of the shield. Lateral furrows 

obscure, but indications of three pairs may be observed. Occipital lobes 

comparatively large; occipital furrow narrow, bifurcating near the axial fur­

rows to include the occipital lobes, and becoming very deep upon the cheeks; 

occipital ring broad and fiat. 

Cheeks convex, depressed about the base of the eyes, thence somewhat 

abruptly deflected to the marginal sulcus and occipital furrow. 

Eyes comparatively small, approximate, attaining the elevation of the 

glabella. Palpebrum small; palpebral lobes depressed, obscure; palpebral 

sulcus shallow. 

THORAX sub-quadrate, length to width as 2 to 3; margins nearly parallel; sur­

face equally trilobate. 

Axis evenly arched, widest at the fourth segment and tapering thence 

regularly backward. Segments flattened, transverse. 

Pleurt£ flat for one-half their width and thence deflected in a moderately 

sharp curve to the margin. Each segment is grooved for two-thirds its length, 

and beveled upon the outer third by the articulating plane. 

PYGIDIUM parabolic in outline, length to width as 3 to 5; evenly convex; bor­

der broad, flat or slightly sloping. 

Axis prominent and evenly tapering to an abrupt and somewhat elevated 

termination just within the posterior border, with which it is connected by a 

low ridge. Indications of seven or eight transverse annulations appear on 

the axis, exclusive of the articulating ring, which is more conspicuous than 

any of the others. 

Pleurt£ evenly sloping to the lateral and posterior margins. Articulating 

ring very conspicuous; annulations obscure, almost obsolete. Four are visible 

in favorably preserved specimens, and all are depressed above and faintly 

grooved. 
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Dimensions. An average individual affords the following measurements: 

Length ___________ _ 

Width ____ ·- _______ _ 

Body. 

43 mm. 

23 mm. 

Cephalon. 

16 mm. 

23 mm. 

'I'horax. 

14 mm. 

23 mm. 

Pygiciinm. 

13 mm. 

21 mm. 

The largest pygidium observed has a length of 22 1nm. and a width of 35 

mm., the smallest a length of 9 mm. and a width of 15 mm. 

Distribution. In the sandstones at Pendleton, Indiana, associated with the 

preceding species. 

PROETUS CRASSIMARGINATUS. 

PLATE XX, FIGS. 6-8, 20-31; PLATE XXII, FIGS. 20-26; AND PJ,.\.TE XXV, FIG; 8. 

Calymene crassimarginatus, HALL. Geology of N. Y., Survey of Fourth Geol. Dist., p. 172, fig. 5. 1843. 
Proetus crassi·ma1·ginata, HALL. Twelfth Rept. N. Y. State Cab. Nat. Hist., p. 88. 1859. 
Phillipsia crassimarginata, BILLINGS. Canadian Journal, p. 362. 1861. 
Proetus cmssima1·ginattts, HALL. Descr. New Species of Fossils, etc., p. 72. 1861. 
Proehts erasshnarginatus, H_\.LL. Fifteenth Rept. N.Y. State Cab. Nat. Hist., p. 100. 1862. 
Proetus crassimarginatus, HALL. Illustrations of Devonian Fossils, pl. xx, figs. 20-31. 1876. 
Proetus Con.radi, HALL. Illustrations of Devonian Fossils, pl. xx, figs. 5, 8, 9. 1876. 

GENERAL FoRM AND PROPORTIONS. Body regularly ovate, margins evenly 

tapering from the base of the cephalon to the narrow posterior extremity. 

Length to width at base of cephalon, as 2 to 1. 
Surface convex and strongly trilobate. 

CEPHALON semicircular in outline, border broad, strongly recurved in front, 

more depressed and flattened at the sides, and produced at the genal angles 

into a broad, flat spine. Length to width as 1 to 2. 

Facial Sutures normal. 

Glabella large, sub-quadrate, semi-ovoid, narrowing slightly toward the 

anterior extremity; length equal to five-sixths the length of the cephalon, 

and width more than one-third that of the cephalon. Surface very convex, 

slightly flattened above; sides rising abruptly from the shallow marginal 

furrows. External evidence of the lateral furrows wanting. A single speci­

men from which the test has been so far weathered as to leave only a thin 

film near the lower surface, shows four pairs and the accessory furrows, of the 
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same character and relative position as in Proetus folliceps. These furrows 

would undoubtedly appear in well preserved casts of the lower surface. Occi­

pital lobes well defined but relatively sn1all, and somewhat concealed by the 

prominent basal margin of the glabella; occipital furrow narrow upon the 

axis and but slightly widening upon the cheeks; occipital ring broad upon 

the axis and narrowing upon the cheeks. 

Cheeks depressed at the summit about the base of the orbital ridge, 

sloping for a short distance abruptly, and thence 1nore gently to the broad 

marginal sulcus. 
Eyes elevated, not large, approximate, probably attaining the height of the 

glabella. 

THORAX trapezoidal, lateral margins approximating; very strongly arched upon 

the axis, flattened upon the pleuroo for about one-half their width and 

deflected toward the margins. Composed of ten segments which are trans­

verse, somewhat flattened and grooved upon the pleuroo. 

PYGIDIUM semi-ovate to semi-elliptical, convex and sloping evenly to the lateral 

and posterior margins; equally trilobate; border thickened, moderately wide, 

its width slightly increasing posteriorly. In specimens from the Corniferous 

limestone of Ohio the axis is strongly arched, both longitudinally and trans­

versely, and tapers to an obtuse and somewhat elevated termination. While 

1nany of the New York specimens confonn with this type, examples from 

Williainsville have the axis broader, more depressed, the margins tapering in 

a broad, outward curve to a low, blunt apex, in these respects affording a 

close resemblance to the pygidium of Proi;tus Conradi of the Schoharie grit. 

Under favorable preservation as many as fourteen annulations 1nay be 

counted upon the axis. These present the feature noticed in Proetus 

Jolliceps, being slightly angulated at a short distance within the n1argin and 

bent backward over the median line. The pleuroo are marked by seven 

or eight annulations, the postero-lateral area being smooth. All the annu­

lations with the exception of the articulating ring, becmne obsolete upon 

the border. 
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Dimensions. The only entin· individual observed 1~ an enrolled speci1nen 

from Sandu:-~ky, Ohio, having the following dimensions: 

Length------------
Width ____________ _ 

Body. 

78 mm. 

38 mm. 

Cephalon. 

21 mm. 

38 mm. 

Thorax. 

34 mm. 

34 mm. 

Pygidium. 

23 mm. 

28 mrr1. 

Observations. Proetus crassimarginatus is not of rare occurrence in detached 

fragments, in the Upper Helderberg limestone in the States of New York 

and Ohio, but these are usually pygidia, the other parts being seldom seen. 

Pygidia ·which are manifestly identical with the limestone species are of common 

occurrence in the Schoharie grit Figures of such pygidia were erroneously 

referred to Proetus Conradi in the Illustrations of Devonian Fossils (Zoe. cit.). 

A single glabella found in association with these caudal shields agrees with those 

of the Corniferous limestone specimens. 

Distribution. Upper Helderberg group. Schoharie grit: Schoharie, Scho­

harie county; Knox and near Clarksville, Albany county. Corniferous lime­

stone: Clarence and Williamsville, Erie county; Lime Rock, near LeRoy, and 

Stafford, Genesee county; Phelps and Canandaigua, Ontario county; Port Col­

borne and Cayuga, Province of Ontario; Sandusky, Ohio. 

PROETUS FOLLICEPS, n. sp. 

PLATE XXIII, FIGS. 3-8. 

GENERAL FoRM AND PROPORTIONS. Body elongate, outline sub-elliptical, lateral 

rnargins nearly parallel. Length to width as 8 to 5. 
Surface convex, anteriorly gibbous, conspicuously and sub-equally trilobate. 

CEPHALON short, semicircular, border flat, moderately broad, horizontal ante­

riorly, becoming deflected toward the genal extremities, which are broadly 

rounded and not produced. Surface very convex, equally trilobate. Length 

to width as 1 to 2. 

The facial sutures take their origin just within the genal angles, run very 

obliquely across the occipital ring to the outer angle of the occipital lobe~, 

thence rise abruptly to the eye-lobes and pas~, with slight divergence, down 
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the steep frontal slope, curving and approaching each other at the edge of 

the frontal border and uniting upon the doublure. 

Glabella sub-pyriform, very convex, longitudinally arched, rising abruptly 

on all sides from the lateral furrows, which are not deeply impressed; gibbous 

on the anterior slope, slightly flattened at the summit. Length equal to 

four-fifths the length of the cephalon; width at the base more than one-third 

that of the cephalon. Four pairs of lateral furrows and one pair of acces­

sory furrows are discernible upon the cast of the lower surface, but upon 

the crust only the stronger of them can be seen as faint lines interrupting 

the ornamentation. The first pair is situated at about one-third the length 

of the glabella from the anterior margin, and appear as faint elongate pits 

not distant from the marginal furrow. The other three pairs are longer 

and inclined backward, none except the fourth pair extending to the mar­

ginal furrow. The accessory furrows take their origin just in front of the 

proximal ends of the fourth furrows, and are strongly inclined backward. 

The occipital lobes are moderately strong in the cast but are inconspicuous 

where the crust is retained. Occipital furrow narrow, the anterior side 

nearly vertical and the posterior side almost horizontal, widening on the 

cheeks and continuous with the marginal sulcus. Occipital ring broad, flat, 

narrowing to the axial furrows and widening again to the genal angles, bear­

ing a small pointed tubercle upon the axial line. 

Cheeks grooved and depressed about the orbital lobe, thence abruptly de­

flected to the broad margin. 

Eyes approximate, prominent, elevated to almost the height of the glabella; 

orbital ridge conspicuous; palpebral lobe srnall; palpebral furrow elevated 
and n1oderately deep. 

THORAX sub-rectangular, margins nearly parallel. Length to width as 1 to 1.3. 
Axis arched. 

Pleurce flattened above for one-half their width, and thence somewhat 

abruptly deflected. The segment~ are transverse, somewhat flattened, 

grooved upon the pleuroo and beveled for one-half their length. 
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PYGIDIUl\I sub-semicircular, border broad, thickened and rounded. Surface con­

vex, sloping more abruptly at the sides than posteriorly. 

Axis having less than one-third the width of the shield, tapering to a broad 

and blunt termination considerably within the posterior margin. It bears 

seven or eight annulations, which bend forward for a short distance within 

the axial furrow8, are there sharply angulated and cross the axial line in a 
broad curve. 

Pleurce with seven or eight annulations, each of which is broad, low, often 

indistinct, and very faintly grooved, all becon1ing obsolete upon the border. 

Length to width as 1 to 1.8. 

Dimensions. An average adult affords the following measurements: 

Length------------
Width __________ · __ _ 

Body. 

43 mm. 

27 mm. 

Cephal on. 

12 mm. 

27 mm. 

Thorax. 

18 mm. 

23 mm. 

Pygidium. 

13 mm. 

20 mm. 

The· smallest individual observed measures 24 mm. in length and 14 mm. 

in width. 

Observations. This very characteristic and well-defined species is not of com­

mon occurrence but is well represented by two entire individuals from the Conlif­

erous limestone near LeRoy, Genesee county. One of these specimens, from 

which the crust of the pygidium has been broken away, shows, upon the very fine­

grained, compact matrix beneath the axis, a series of paired impressions which, 

as preserved in the cast, appear as elevations. Each transverse axial groove 

near the ·axial margins, bears a pair of narrow elongate impressions, which 

· take their origin upon the edge of the annulation and are directed backward 

and inward into the axial groove. Within this pair and upon the upper sur­

face of the axial groove is a pair of obliquely transverse, lamellate impressions, 

separated by a faint thickening of each annulation upon the axial line. Upon 

the second, fourth and sixth axial groove, along the axial line, is a faint 

tubercle, indicating a circular pit or depression in the under surface of the test. 

The upper surface of the crust shows no indications of these characters. These 

paired impressions seetn to be areas of insertion for somitic muscles, the mar-
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ginal pair probably connected with the natatory appendages, the axial pair 

possibly attached to the branchial apparatus, or to the viscera. The 

function of the median pits upon alternate grooves is not understood. Similar 

though not so distinctly preserved markings have been noticed upon pygidia of 

Proetus crassimarginatus, and the paired marginal impressions are well exhibited 

in a pygidium of Phacops cristata, var. pipa (see description of this variety, page 

18). Since the existence of a ventral membrane in certain species of trilobites 

has been demonstrated by Walcott, it may be assumed that the same structure 

has existed in this species also, and that the muscles, which are represented by 

these impressions, lay within this membrane. The specimens showing these 

features give no evidence of similar impressions upon the axial grooves of the 

thorax. 

Distribution. Upper Helderberg group. Corniferous limestone: LeRoy, 

Genesee county; Schoharie, Schoharie county; Marbletown, Ulster county, 

In boulders of decomposed chert: Canandaigua, Ontario county; Ann Arbor. 

Michigan. 

PROETUS CLARUS. 

PLATE XX, FIGS. 12-14; AND PLATE XXII, FIGS. 28-30. 

P1·oetus cla1·u,s, H.A.LI,. Descr. New Species of Fossils, etc., p. 71. 1861. 
Proetus clams, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 99. 1862. 
Proetus claru,s, HALL. Illustrations of Devonian Fossils, pl. xx, figs. 12-14. 1876. 

GENERAL FoRM AND PROPORTIONS. Outline elliptical or sub-ovate. 

Surface convex, conspicuously and equally trilobate. Length to width as 
7 to 5. 

CEPHALON. Outline semi-elliptical, faintly produced on the frontal margin. 

Surface, in normally preserved specimens, very convex, depressed about the 

border, which is broad, rounded or sloping, thickened on the posterior por­

tion, and generally bearing a broad and shallow groove in front; produced 

at the genal angles into short, acute spines, which reach to the fourth thoracic 

segment. The marginal sulcus, within the border, is deep and conspicuous. 
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Facial Sutures norrnal, rapidly approximating on the broad frontal borJer 

Glabella broadly conate or sub-triangular, ~lightly constricted at the ante­

rior angle~ of the eyes and rounded to the frontal extreruity, which is closely 

appressed upon the rnarginal sulcus. Width at the base equal to one-third 

that of the shield. Length greater than the width. Surface convex, de­

prc:-;:-;e<l above, and sloping in all directions to the cheeks. Lateral furrows 

obscure, obsolete upon the test, but under favorable preservation sornetimes 

visible upon the cast of the lower surface. A single exmnple shows three 

pairs and the accessory furrows or pits, the anterior of these pairs being 

nmnerically the second, the first pair being obsolete. They are all inclined 

po:-;teriorly, and the last or fourth pair reach almost to the occipital furrow. 

Occipitallobe8 conspicuous; occipital furrow narrow, scarcely widening on 

the cheek~; occipital ring rnoderately broad and flat, narrowing slightly upon 

the cheeks. 

Cheeks depressed on the ~un1mit about the orbital lobe, and sloping with a 

smnewhat abrupt curve to the strong marginal sulcus. 

Eyes relatively large, and closely appressed to the glabella. Palpebral 

lobe very small; palpebral furrow shallow and elevated. 

THORAX sub-rectangular, lateral margins slowly approximating posteriorly. 

Length to width as 2 to 1. 

Axis broad and strongly arched, width upon the anterior margin more than 

one-third the width of the thorax. Sides evenly approximating to the 

pygidium. The segments are flattened, transverse, or with a slight forward 

curve toward the axial line. 

Pleurce flattened near the axis, and at about one-third their width deflected 

in a more or less abrupt curve to the margins. Pleural annulations grooved, 

the anterior limb of each becoming rapidly obsolete beyond the fulcrum. 

PYGIDIUl\1. Posterior outline the arc of a circle whose center is the middle 

point of the body; when slightly compre:-~sed it is distinctly emarginate at 
• 

the posterior extren1ity; border broad, moderately thickened. Length about 

one-half the width. 
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Axis convex and slightly arched longitudinally, tapering to a broad, blunt 

termination just within the margin. Width equal to one-third the width of 

the shield. The sides are appre~~cd just above the axial furrows, by a series 

of oblique impressions, one upon each annulation. From seven to eleven 

annulations may be counted upon the axis, the first five having an anterior 

inclination near the 1nargins, and a posterior curve over the median region; 

the posterior anrtulations are transverse. 

The pleurce are depressed and curve evenly in all directions to the margins. 

They bear four annulations and traces of a fifth, and these are marked by 

fine impressed lines. All the annulations become obsolete upon the border, 

the articulating ring, however, encroaching upon it. 

Surface smooth, sometimes granulose upon the glabella and segments. 

Dimensions. An average individual affords the following measurements: 

Body. Cephalon. Thorax. Pygidium. 

Length ______________ 29 mm. 12 mm. 9 n1m. 8mm. 
Width ______________ 20 mm. 20 lllffi. 18 mm. 15 mm. 

Observations. Proetus clarus appears to be the most abundant ~pecie~ of this 

genus occurring in the Upper Helderberg limestone, although entire exa1nples 

are of extreme rarity. It shows many points of general and detailed sin1ilarity 

with the species Proetus Rowi of the Hamilton group, and Proetus angustifrons of 

the Schoharie grit. From the former it may be distinguished by it~ relatively 

larger cephalon, a glabella very faintly encroaching upon the frontal border, 

smaller eyes, and fewer annulation~ upon the pygidium. In Proetus angustifrons 

the cephalon is shorter, the anterior extremity of the glabella tangential upon 

the border, the pygidium Inore convex, its axis broader anteriorly, more de­

pressed and more rapidly tapering, and its ornamentation more conspicuous. 

Distribution. · Upper Helderberg group. Corniferous limestone: Stafford and 

Lime Rock Quarries, near LeRoy, Genesee county; Caledonia, Li ving~ton 

county; Clarence, Erie county; Canand~igua, Ontario county; Cherry Valley, 

Otsego county; Schoharie, Schoharie county; Falls of the Ohio. 
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PROETUS CANALICULATUS. 

l'L.\TE XX, FIGS. 10, 11; AND PLA'I'E XXIII, FJG'i 10, ll. 

Pro'i.t'lls (·analicnlatus. H.\LL. llt>fWJ'. NPw Species of Fossils, etc., p. 73. 1861. 
Proetus cmwliculatus. HALL. FiftPenth Rept. N. Y. Ntate Cab. Nat. Hist., p. 101. 1862. 
Proetu.s canuli('ulahts, HALL. Illn:-;trations of Deyonian F()f':-;ib, pl. xx, figs. 10, 11. 1876. 
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THE original of this species is a fragment showing the intra-sutural portion 

of the CEPHALON, and more complete material has not been observed, with the 

exception of a few detached cheeks which n1ay safely be regarded as belong­

ing to this form. 

The specie8 is characterized by its violin-shaped glabella (genus .lEonia, Bur­

Ineister), constricted at the anterior angle of the eye, and broadly rounded on 

the anterior extremity. lti' length would be more than two-thirds the length 

of the cephalon, and its width apparently somewhat less than one-third that 

of the cephalon. 

The transver:se furrows are indistinct upon the crust, but appear to consist 

of three pairs and the accessory pair. A cast of the lower surface would 

probably show a small anterior pair. The first pair visible is transverse, 

and the posterior pairs are inclined backward. All the glabellar lobes are 

faint. The occipital lobes are conspicuous; the occipital furrow narrow and 

deep; the occipital ring moderately broad and flattened. The border is very 

broad and flat, and is grooved along the anterior lin1bus by two furrows, the 

anterior of which is narrow and close upon the edge, the other is broad and is 

separated from the frontal margip of the glabella by a rounded ridge Upon 

the cheeks these grooves become shallower and reduced to two planes, the in­

terior and broader one horizontal, the anterior narrower and beveling. At the 

genal angles the border is produced into moderately long and stout spinei', 

which are ridged upon the surface and minutely in curved .at the tip. 

The eyeR and palpebral lobes are comparatively large, the orbital ridge ele­

vated, the cheeks flattened at their summit below this ridge, abruptly curving 

to the marginal and occipital furrows. 

The surface is smooth upon the border, finely granulose upon the glabella, 

and pustulose upon the flattened ~~mmmits of the cheeks. 
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The douhlure i~ ~trongl)' rounded and incurved, some,vhat excavate at the 

genal angles, sharply convex and ridged upon the genal sp1nes. Its surface is 

marked by longitudinally parallel, lamellose lines. 

Distribution. Upper Helderberg group. Corniferous litnestone: Columbus, 

Ohio ; Falls of the Ohio, Ky. 

PROETUS v ERNEUILI. 

PLATE XX, FIG:-;. 18, 19. 

Proetus Vemenili, HALL. Desct·. New Species of Fossils, etc, p. 73. 1861. 
Proetus Verueuili, HALL. Fifteenth Rept. N.Y. State Cab. Nat. lEst., p. 101. 1862. 
Proetus Verne1Lili, HALT.. Illustrations of Denmian Fossils, pl xx, figs. 18, 19. 1816. 

THE CEPHALON and THORAX of this species have been observed only in a con­

dition too incomplete for description. 

PYGIDIUM short, nearly twice as wi<le as long; outline sub-elliptical; surface 

convex axially, laterally depressed. 

Axis having one-third the width of the shield on the anterior margin, 

strongly convex, tapering rapidly to a blunt termination close upon the 

posterior border; bearing nine to eleven annulations, which have a retral 

bend over the axial line, where the first three or four are thickened and 

nodose. 

The pleurce are fiat for a short distance, thence abruptly deflected and bear­

ing seven or eight annulations which are faintly grooved. 

The border is broad, abruptly sloping for one-half it~ width, and near its 

inner edge bears a row of conspicuous nodes, which correspond in number 

and position to the annulations; outside of these the margin is smooth and 

concave. 

The best preserved specimen of the pygidium has a length of 4 1nm., and 
a width of 7.5 mn1. 

This species is well defined by the characteristic row of nodes upon the 

border, a feature which has been observed in 1nany specimens and is undoubt­

ed! y persistent. 
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Distribution. Upper Helderberg group. Corniferous limestone: Williams­

ville, Erie county; Phelp~ and Canandaigua, Ontario county; Schoharie county. 

PRoi~Tus MICROGEMMA, n. sp. 

PLA'l'E XXII, FIGS. 33, 34. 

SEvERAL detached PYGIDIA afford certain characteristic features in which they 

differ from described species. 

The shield is small and transversely semi-elliptical in outline, convex, 

longitudinally arched, distinctly and equally trilobate. 

The axis is elevated, tapering with slightly rounded margins to a blunt and 

son1ewhat elevated termination just within the border. It is somewhat ap­

pressed at the sides just above the axial furrows, bears eleven annulations, 

which are angulated at the sides and. posteriorly recurved over the median 

line. Upon the axial line each bears a strong tubercle. 

The ple-urce are depressed below the axis, slightly flattened above and 

equally deflected to the lateral and posterior margins. Each bears seven or 

eight annulations which are grooved by fine impressed lines. 

The border i~ thickened, moderately and equally broad throughout its 

extent; it is encroached upon by the articulating ring, and slightly by the 

first two or three annulations. 

The surface is covered with minute and distinct tubercles, which are 

irregularly disposed upon the annulations of the axis, but are arranged in 

two or 1nore rows on each annulation. A very young example, rrwasuring 2 

1nm. in length and 3 mm. in width, show:-; nine annulations on the axis and 

ten on the pleuroo; the margin is less thickened than in the later stages of 

growth, all the pleural annulations encroaching upon it. The ornamentation 

is also more distinct than in larger specimens. 

An average specimen measures 6 mm. in length and 9 mm. in width. 

Distribution. Upper Helderberg group. Corniferous li1nestone: LeRoy, 

Genesee county; Canandaigua, Ontario county; Williamsville, Erie county; 

Falls of the Ohio, Ky. 

Digitized by the New York State Library from the Library's Collections



110 P AL.IEONTOLOGY OF NEW YORK. 

PROETUS STENOPYGE, n. sp. 

PLATE XXII, FIG. 27. 

PYGlDIUM small, short, transverse; anterior and posterior curves equal. 

Axis wider than one-third the width of the shield, very convex and ele­

vated, sloping to a blunt termination upon the border; composed of seven 

annulations, each of which, near the axial furrows, is broad, flat and impres­

sed with a faint oblique line, and near the median line is slightly angulated. 

Pleurt£ depressed, nearly flat; composed of four broad annulations, each of 

which is grooved for its entire length, making the anterior and posterior 

li1nbs of the same strength. The annulations become obsolete upon the 

border, which is moderately broad, thick and rounded. 

Surface smooth or minutely granulose. Length 3 mm., width 5 mm. 

Specimens of this peculiar form of pygidium are not of common occurrence, 

but are of interest as representing a type of pygidium abundantly developed 

among the Proeti of Germany and Bohemia, as shown in such species as Proetus 

lt£vigatus, Goldfuss; P. complanatus, P. neglectus, P. Loveni, Barrande., etc. 

Distribution. Upper Helderberg group. Corniferous limestone: Flint Creek, 

township of Phelps, Ontario county; North Cayuga, Province of Ontario. 

PROETUS OVIFRONS, n. sp. 

PLATE XXII, FIGS. 31, 32. 

SEVERAL fragments of head-shields showing certain features in common serve 

to separate this fonn from any described species. 

The glabella is broadly conate, convex, longitudinally arched and closely 

appressed against the narrow anterior margin. The first three pairs of 

lateral furrows are nearly obsolete, the second and third pairs being visible 

only near the marginal sulcus; the fourth pair is very strong and deep, each 

furrow beginning opposite the center of the palpebral lobe and extend­

ing obliquely backward to the occipital furrow, making the basal lobeR very 

large, with a length equal to one-third the length of the glabella. The occip-
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ital lobes are f;mall and well defined; the occipital furrow sharp and narrow, 

and the occipital annulation broad and flat. The anterior border is narrow, 

thickened and curve<l upward. 

Surface finely tubercled. Length of the cephalon 7 nnn., width between 

the eyes, 5.5 n1m. 

Observations. The fragments of this species in their general outline, reflexed 

anterior border and strong basal glabellar lobes, are very similar to the same 

parts in Produs macrocephalus, of the Hamilton group, though in the latter the 

glabella i:-~ less convex, Inore elongate and conate than in P. ovifrons. The simi­

larities which exist in the cephala of these two species, and which are also 

observable in the pygidia of P. microgemma and P. macrocephalus, 1nay, with a 

more complete knowledge of these Upper Helderberg forms, ultimately render 

it necessary to unite these detached parfs under one specific designation. 

Distribution. Upper Helderberg group. Corniferous limestone: In the de­

composed chert, Canandaigua, Ontario county. 

PRO i<:TuS DELPHINULUS, n. sp. 

PL.\TE XXIII, J<'IGS. 1, 2; .\ND PLATE XXV, FIG. 6. 

A SINGLE small, somewhat imperfect CEPHALON shows the following characters: 

Outline semi-elliptical; border very broad, its width on the anterior limb, 

where it is slightly produced, equaling one-third the length of the cephalon; 

along the margin it is conspicuously thickened and gently reflexed; the mar­

ginal sulcus is broad and deep on the cheeks, becoming Inuch wider on the 

frontal area, producing a general concavity in that part; this sulcus iH 

bounded on its inner margin by a narrow ridge skirting the base of the cheeks. 

The genal angles are produced into slender, acute spines, longer than the 

glabella, and distinctly grooved on their upper surface by the continuation of 

the occipital furrow. 

The facial sutures converge rapidly on the frontal area. 

The glabella is sub-conate, and relatively small, tapering rapidly frmn the 

base to the anterior extremity, which lies just within the broad frontal 
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border. The specimen is somewhat crushed across the base of the glabella, 

but ~ufficient is retained to show evidence of strong basal lobes similar to 

those in P. ovifrons, and above these, indications of two pairs of lateral 

furrows. 

The eyes are elongate, relatively narrow, and are closely appressed to the 

glabella. 

The single example has an axial length of 5 mm., a length to the apex of 

the cheek-spines of 9 mm., and a width of 7.5 mm. 

Distribution. Upper Helderberg group. In the decomposed Corniferous chert, 

at North Cayuga, Province of Ontario. 

PROETUS (?] PLANIMARGINATUS. 

PLATE XXIII, FIG. 12 

Proi;tus planimarginatus, MEEK. Proc. Acad. Nat. Sci. Phila., p. 89. 1871. 
Proa tu; plani1narginatus, MEEK. Pal:Bontology of Ohio, vol. i, p. 233; pl. xxiii, figs 3 a, b. 1873. 

PYGIDIUM semi-elliptical in outline; length to width as 3 to 5. Surface de­

pressed-convex on the sides, elevated along the axis. Border moderately 

broad, flat and sulcate near the edge. 

The axis. on the anterior margin, has about one-fourth the width of the 

shield, and tapers evenly to a blunt extremity considerably within the poste­

rior margin. It bears ten distinct, and traces of two or three indistinct 

annulations; these are transverse over the median area, slightly angulated 

and inclined posteriorly toward the margins. 

The pleurce each bear nine low, narrow annulations, separated by broad, 

shallow sulci, and each annulation is sulcate upon its sumrnit for its entire 

length. The annulations become obsolete toward the posterior extremity, 

leaving the post-axial area smooth. 

The type specimen of the species is a smooth cast of the lower surface, 

and from Mr. Meek's observations upon other specimens, the dorsal surface 

appears to have been devoid of ornamentation. 

Dimensions of the original: length 15 mm., width 25 mm. 
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Observations. The true generic position of this species must remain a mat­

ter of some doubt until 1nore complete representatives have been obtained. 

The pygidium lacks the expreRRion of the caudal shield in Proetus, and is sug­

gestive of that part in some species of Dalmanites, notably of D. Calypso with 

which it is associated. It is however tentatively left with the former genus 

awaiting more conclusive evidence of its character. 

Distribution. Upper Helderberg group. Corniferous limestone : In the 

upper part of the formation, Sylvania, Lucas county, Ohio. 

PROETUS TUMIDUS, n. sp. 

PLATE XXIII, FIG. 9. 

A PROBABLY distinct species of Proetus is indicated by fragments of the 

cephalon, which show a glabella having an outline somewhat as in P. folliceps, 
but narrower and much Inore conspicuous anteriorly. The surface is convex, 

slightly flattened above; the anterior and antero-lateral slopes abrupt, the 

posterior slope much less so; the occipital lobes are almost obsolete, the 

occipital furrows broad and elevated, the occipital ring narrow. The frontal 

border is broad and fiat or gently sloping. 

Distribution. Upper Helderberg group. In the limestones at Port Colborne 

and North Cayuga, Province of Ontario. 

PROETUS HALDEMAN!. 

PLATE XXI, },IGS. 7-9 ; AND PLATE XXill, FIGS. 13-15. 

Proetn.<; Haldemani, HALL. Descr. New Species of Fossils, etc., p. 74. 1861. 
Proetus Haldemani, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 102. 1862. 
Proetus Haldemani, HALL. Illustrations of Devonian Fossils, pl. xxi, fig. 7-9. 1876. 
Dechenella Haldemani, KAYSER. Zeitschr. d. deutsch. geol. Gesellsch. Jahrg. 1880, p. 707, pl. xxvii, fig. 9. 
Proetus Halde'mani, WALCOTT. Monog. U. S. Geol. Survey, vol. viii; Pal. Eureka Dist., p. 210. 1884. 
'! Dechenella Haldemani, TscHERNYSCHEW. Mem. du Comite gaol., vol. iii, No. 3, p. 14, pl. i, fig. 9. 1887. 

GENERAL FoRM AND PROPORTIONS. Outline sub-elliptical or elongate~ovate. 

Surface convex, distinctly and equally trilobate. Length to width as 1. 7 

[ to 1. 
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CEPHALON semicircular or semi-lunate in outline; border broad, flat and rounded 

at the edge; widest in front and narrowing toward the genal angles, where it 

is very faintly produced. Surface evenly convex. 

Facial Sutures normal, rapidly approximating on the frontal margin. 

Glabella broadly conate, constricted opposite the anterior angles of the 

eyes. Surface depressed-convex. Length and greatest width about equal; 

the anterior extremity scarcely reaching the marginal sulcus, the posterior 

margin ending abruptly at the occipital furrow. The anterior and lateral 

margins are bounded by shallow and inconspicuous furrows. Lateral furrows, 

as Rhown upon the cast of the lower surface, in four pairs, accompanied by 

the posterior accessory depressions. Of these furrows the first pair is very 

short and transverse, the other three pairs and the accessory pair inclined 

obliquely backward. The fourth pair is strong and reaches to the posterior 

margin, but does not open into the occipital furrow. Upon the surface of 

the test these lateral furrows would undoubtedly be less conspicuous, but no 

specimen has been observed in which the crust of the glabella is retained. 

Occipital lobes moderately strong ; occipital furrow narrow, impressed and 

scarcely widening upon the cheeks; occipital ring moderately broad, some­

what flattened and of about the same width along the posterior margin. 

Eyes relatively large and somewhat elevated above the surface of the gla­

bella. Palpebral lobe prominent; palpebral furrow shallow and inconspicu­

ous; orbital ridge well defined. 

Cheeks slightly depressed on the summit about the base of the orbital ridge, 

and rounding over the very narrow lateral area to the broad and shallow 
marginal sulcus. 

THORAX sub-rectangular, lateral margins nearly parallel, slightly approximating 

posteriorly; length to width as 1 to 1.5. Surface convex, sub-equally tri­
lobate. Composed of ten segments. 

Axis evenly arched and gently tapering to the pygidium. Segments 

rounded and sornewhat flattened, transverse or with a slight anterior curve 

over the axial line. 
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Pleurf£ flattened near the axis for less than one-third their width, thence 

deflected, in a rather abrupt curve, to the lateral margins. Segments strongly 

sulcate over the fulcrurn, the anterior limb being sharply angulated and be­

coming rapidly obsolete upon the beveled articulating surfaces. 

PYGIDIUM rounded sub-triangular, slightly produced at the extremity; length to 

width as 1 to 1.5. Surface convex, sloping evenly to the lateral and poste-
. . 

r1or marg1ns. 

Axis narrow, its width on the anterior margin being about one-fourth the 

width of the shield; longitudinally arched and slightly angulated poste­

riorly along the median line; tapering evenly to an obsolete termination at 

the border. Composed of eleven or twelve flattened, transverse annulations. 

Pleurf£ broad and evenly rounding to the margins; bearing from eight to 

eleven annulations, each being grooved by a faint impressed line, which 

is most distinct near the axis and toward the margins. The border is 

moderately broad and thickened, widening to the posterior extremity, the 

annulations, with the exception of the first three or four, becoming extinct 

upon reaching its inner margin. 

Surface smooth or minutely granulose. 

Dimensions. The only entire individual observed measures as follows: 

. Body. Cephalon. Thorax . Pygidium. 

Length ------------ 20 mm. 7 mm. 7mm. 6 mm. 
Width ______________ 11 mm. 11 mm. 10 mm. 9 mm. 

Observations. The specimen upon which this species was founded is a beauti­

fully preserved example, which was obtained many years since from the late 

Professor S. S. Haldeman, of Columbia, Pa. Its locality is not known further 

than that it is from the south-western part of the State of Pennsylvania. It 

is preserved in a compact, fine-grained, chocolate-brown limestone, undoubtedly 

of the age of the Hamilton group of the State of New York, since isolated 

cephala and pygidia of the same species have been found in the Goniatite lime­
stone of the Marcellus epoch in this state. It is a very distinctly defined 
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species and cannot be confounded with any of the allied species of Proetus in 

the adjoining forn1ations. Pygidia considerably larger than those found inN ew 

York, but agreeing in essential details with that of the type of P. Haldemani, 

occur in the Hamilton limestone at Long River, Michigan. 

The specimens of this species from the Eureka District of Nevada, described 

by Mr. Walcott (op. cit.), consist of two fragmentary cephala and two pygidia, 

which agree in every essential feature with the type, except in the character of 

the frontal border of the head, which in the typical form is flat, while in these 

specimens it is strongly reflexed. This feature may eventually prove of specific .. 
importance. 

More recently certain pygidia from the west slope of the Ural Mountains 

have been referred to this species by Tschernyschew (Die Fauna des mittl. und 

ober. Devon am West-abhange des Urals, Zoe. cit.). So far as may be judged from 

the figures alone, these appear to be considerably shorter and more elliptical, 

with a relatively wider and stouter axis than in the type specimen. 

Distribution. Hamilton group. In the Goniatite limestone of the Marcellus 

epoch: Cherry Valley. Otsego county; Manlius, Onondaga county. In the 

Hamilton limestones: Long River, Michigan. In the Devonian (Hamilton?) 

limestone in Pennsylvania, and in the Eureka District, Nevada. 

PROETUS MACROCEPHALUS. 

PLA'.rE XXI, FIGS. 10-21; AND PLATE XXIII, FIGS. 30, 31. 

Proetus 1nacrocephalus, HALL. Descr. New Species of Fossils, etc., p. 77. 1861. 
Proetns mae1·ocephalns, HALL. Fifteenth Rept. N.Y. State Cab. Nat. Hist., p. 105. 1862. 
Proetns macrocephalus, var. a., HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 10i. 1862. 
Proetus macrocephalus, HALL. Illustrations of Devonian Fossils, pl. xxi, tig-s. 10-21. 1876. 

GENERAL FoRM AND PROPORTIONS. Outline elliptical. 

Surface depressed-convex, distinctly and sub-equally trilobate. Length 
to width as 1.5 to 1. 

CEPHALON sub-semicircular or lunate, margin slightly thickened and reflexed, 

produced at the genal angles into thin acute spines. Surface very convex in 

normally preserved specimens; depressed in the usual state of preservation. 
Length to width as 1 to 2. 
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Facial Sutures normal. 

Glabella sub-conate, sides broadly tapering to the anterior extremity, where 

it is closely appressed upon the narrow, re.flexed margin. Width three­

fourths the length. Surface convex, anterior slope normally abrupt or 

vertical, curving posteriorly and becoming horizontal at the occipital furrow. 

Under normal preservation only a single pair of lateral furrows is visible. 

These are the fourth or basal furrows and are very strong and deep, taking 

their origin nearly opposite the anterior angle of the eye and extending to the 

occipital furrow, thus forming two strong conspicuous lobes. Upon cast:; of 

the lower surface, and in extremely rare instances upon the dorsal surface, 

there is evidence of the first, second and third pairs of furrows, with 

faint indications of the accessory furrows. Occipital lobes prominent; 

occipital furrow narrow, broadly bifurcating about the occipital lobes, and 

beco1ning deeply in1pressed and broadened upon the cheeks; occipital ring 

broad and posteriorly convex, narrowing upon the cheeks. 

Eyes not large, lunate; palpebral lobe inconspicuous; palpebral sulcus nar­

row and deep. 

Cheeks deeply grooved about the orbit of the eye, and abruptly depressed 

to the broad marginal sulcus. 

THORAX sub-rectangular; surface convex and equally trilobate; length to 

width as 1 to 1.8; composed of ten segments which are arched upon the 

axis and considerably elevated above the pleuroo, obliquely flattened and 

transverse. 

The pleurce are flattened for less than one-half their width and abruptly 

deflected to the margin; segments sulcate, anterior and posterior li1nb:-; nearly 

equal, the forn1er becoming abruptly obsolete at the fulcrum. 

PYGIDIUM large, semi-elliptical, convex; length to width as 2 to 3. 

Axis having less than one-third the width of the shield upon the anterior 

margin, and tapering to a blunt termination within the border. Annulations 

thirteen or fourteen, with an anterior bend near the margins, and a broad 

curve over the median line; in most individual:-;, the annulations are slightly 
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angulated along the axial line, each sometimes bearing a moderately strong 

tubercle. 

Pleurce depressed in a more or less abrupt curve to the margin, bearing 

eleven or twelve flattened annulations, which are separated by moderately 

strong sulci. Each annulation is faintly grooved by a fine iinpressed line, 

which is sometimes almost or quite obsolete. Border broad, becoming exca­

vate and slightly reflexed posteriorly; all the annulations except two becom­

ing obsolete upon reaching it. 

Doublure broad, reaching to the termination of the axis. 

Surface Ornamentation. The cephalon is covered with low tubercles which 

become obsolete upon the anterior portion of the glabella and the depressed 

areas of the cheeks. Upon the thorax and pygidium each segment and 

annulation is ornamented with granules; these upon the latter sometimes 

appear to be arranged in two rows, one upon each limb of the pleural annu­

lations. In rare examples a row of s1nall tubercles is noticeable along the 

axial line on both thorax and pygidium, beginning with a faint tubercle upon 

the occipital ring, the next being at the third or fourth segment, thence 

backward becoming stronger toward the apex of the axis. 

Dimensions. An average individual measures: 

Length ____________ _ 

Width _____________ _ 

Body. 

37 mm. 

24 mm. 

Cephalon. 

13 mm. 

24 mm. 

Thorax. 

11 mm. 

22 mm. 

Pygidium. 

13 mm. 

21 mm. 

The largest entire individual observed has a length of 60 mm. and a width 

of 40 mm. 

Observations. Entire individuals· of Proetus macrocephalus are of rare occur­

rence, and the crust is so delicate and tenuous that when the parts are in 

juxtaposition, it is usually broken away. The symphysis along the facial 

sutures appears to have been very free, for _the movable cheeks are usually de­

tached, and of several hundred specimens of the species which have passed 

under observation but a single example retains all the parts. 
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The ~pecies occurs without variation except in the occasional presence of the 

axial row of tubercles, and this peculiarity was noticed in the original descrip­

tion of the species (Fifteenth Rept. N. Y. State Cab. Nat. Hist., loc. cit.), the 

Yariation being designated as P. macrocephalus, var. a. It appears, however, on 

closer examination, that this feature is not connected with variations in othl·r 

respects, and individuals are found ~howing all intermediate ~tages between 

those with and those without tubercles. P. macrocephalus affords many points 

of cl_ose sirnilarity to P .. curvimarginatus, the general proportions of the two 

species and many of the details being quite identical. Differences, however, 

exist in the following respects: In the former the border is not so broad, so 

deeply excavate or so strongly reflected; the glabella is more broadly conate, 

and its lateral furrows much less conspicuous; the genal spines are f-lhorter and 

stouter ; the pygidium more elongate and more distinctly flattened upon the 

pleuroo. 

Distribution. Hamilton group. In the limestone layer of the Marcellus 

shales: Orleans, Ontario county; in the Hamilton shales of the central and 

western counties; Canandaigua Lake, at Menteth's, Tichenor's and Foster's 

Points; Canandaigua, Bristol and Hopewell, Ontario county; Bellona, Yates 

county; Jaycox's Run, near Geneseo, and Moscow, Livingston county; Bethany, 

Genesee county; Eighteen-mile Creek, Erie county; in the Tully limestone, 

below Lodi Landing, Seneca Lake, and Borodino, Onondaga county. 

PRo:ETus Rowr. 

PLATE XXI, FIGS. 2-6,21-26; AND PLATE XXIII, FIGS. 20-29. 

Calymene Rowii, GREEN. Amer. Journ. Science and Arts, vol. xxxiii, p. 406. 1838. 
Froetus Rowii, HALL. Descr. New Species of Fossils, etc., p. 7ri. 1861. 
P1·oetus Rowii, HALL. Fifteenth Rept. N.Y. State Cab. Nat. Hist., p. 103. 1862. 
Proetus Rowii, HALL. Illustrations of Devonian Fossils, pl. xxi, figs. 2-G. 1S7G. 

GENERAL FoRM AND PRO:PORTIONS. Body ovate or elongate-elliptical in outline. 

Surface depressed-convex, sub-equally trilobate. Axial length one-half 

greater than the width at the base of the cephalon. 

CEPHALON semi-elliptical to semicircular in outline, width about twice the 

length. Border broad and flat; at the angles of the cheeks produced in to 
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spines which reach as far as the fourth segment of the thorax. Posterior 

1nargin transverse. Surface moderately convex. 

Facial Sutures normal, approximating on the frontal margin. 

Glabella simple, elongate, sub-conate, sloping to a broadly rounded anterior 

extremity, which encroaches upon the frontal border. Length one-third 

greater than the width. Surface convex, longitudinally arched when nor­

mally preserved. There are usually no traces of lateral furrows, but a single 

individual in which the crust is slightly separated from the rock and has 

become translucent, shows evidence of three oblique lines, apparently the 

second, third and fourth lateral furrows; the first pair being obsolete, and 

the fourth extending only part way across the glabella. Occipital lobes con­

spicuous, transverse; occipital furrow narrow and sharply impressed, scarcely 

widening upon the cheeks ; occipital ring broad, arched and somewhat flat­

tened, narrowing slightly to the genal angles. 

Eyes approximate, large, lunate, not elevated above the surface of the 

glabella; extending from the occipital lobes two-thirds the length of the 

glabella. Visual surface quite convex, particularly in young individuals. 

Palpebral lobe moderately large, sloping inward to the palpebral sulcus, 

which is sharply incised. 

Cheeks relatively narrow on account of the size of the eyes. Conspicu­

ously grooved or depressed about the orbital ridge, and rounding more or less 

abruptly to the margin. The border is unusually wide and carries two paral­

lel grooves, the outer of which is narrow and marginal, producing a beveled 

edge; the inner broad and shallow, becoming flat in old individuals. On the 

posterior border the margin is also beveled, and the genal spines are strongly 

ridged by the meeting of these beveled edges. 

THORAX transversely sub-rectangular, lateral margins slightly rounding and 

approximating posteriorly. Length to width as 2 to 3. Surface convex and 

strongly trilobate. Composed of ten segments. 

Axis arched, having more than one-third the width of the thorax; widest 

at the third or fourth segment, and tapering with slightly rounding margins 
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to the pygidium. Segrnents flat, transverse, or with a gentle forward curve 
over the axial line. 

Pleurce flattened for one-half their width, and thence depressed in a more 

or less abrupt curve to the margins. Each segment is sulcate, the anterior 

lirnb being sharply angulated at the fulcrum and becoming rapidly obsolete 

upon the lateral slope. 

PYGIDIUl\I sub-semicircular or sub-semi-elliptical in outline, faintly and broadly 

emarginate behind; length to width as 1 to 2; surface depressed-convex. 

Axis broad on the anterior margin; width equal to one-third the width of 

the shield; arched and sloping to a termination within the posterior border, 

a low ridge connecting the apex of the axis with the margin; composed of 

nine or ten low, flattened annulations, which have a forward inclination for 

about one-fourth their width from the axial margins and pass over the median 

area in a gentle posterior curve. 

Pleurce gently depressed, bearing six annulations with indications of a 

seventh, which are low, flat and faintly sulcate, becoming obsolete at or near 

the margin. The border is conspicuously thickened and moderately broad. 

HYPOSTOMA with a very convex centrum, sides abruptly depressed and margins 

flattened. Widest on the anterior margin; lateral margins incurved; poste­

rior area extended; posterior sulcus deep; postero-lateral sulcus conspicuous, 

elevated. Length equal to the width on the anterior margin. 

Surface Ornamentation. Upon the cephal on the surface of the glabella is 

covered with faint, obsolete pustules, and most individuals show indications 

of a large but indistinct tubercle in the axial line at the base of the glabella. 

The summit of the cheeks beneath the orbital ridges is covered with obscure, 

elongate or radiating tubercles, interspersed with simple pustules. Upon the 

thorax and pygidium the posterior edge of each segment and annulation bears 

a single row of sharply defined granulations; sometimes accompanied by 

finer and irregularly scattered granules. There are usually indications of a 

row of faint axial tubercles beginning at the occipital ring, omitting the first 

six thoracic segmenti", thence recurring and extending to the second or third 
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annulation of the pygitlium. The surface of the hypostorna is punctate and 

covered with strong, concentric, lamellose markings. 

Dimensions. An average individual affords the following measurement: 

Body. Cephalon. '!'borax. Pygidium. 

Length ____________ 36 mm. 14 mn1. 12 mm. 10 mm. 
Width _____________ 22 mm. 22 rnm. 20 mm. 18 mm. 

The smallest entire specimen observed has a length of 12 rnm., and a 

width of 9 mm., and the largest specimen, in which the parts are somewhat 

detached, was an individual measuring 62 mm. in length. 

Observations. Proetus Rowi is one of the rarer species of the Hamilton fauna. 

The fossil was first brought to public notice by Mr. Le Row, in the Poughkeepsie 

Telegraph of November 22, 1837, and was described by Green in the following 

year, as cited. The original was from the sandy shales of the group in Otsego 

county. In one locality only has it proven to be an abundant fossil in good 

preservation, namely, on Seaver's creek in the township of Canandaigua, Ontario 

county, in the shales and lirnestone immediately overlying the Marcellus shales. 

Careful comparison of this species with Proetus clarus, Hall, of the Upper 

Helderberg limestone, shows a very close similarity in the broader features and 

in the general expression of the animal. While the former may be regarded as 

the Hamilton representative or descendant of the latter, there are certain asso­

ciated details which will serve to distinguish the species. Prottus Rowi has larger 

eyes, flatter thoracic segments, a less abruptly tapering axis and a larger num­

ber of annulations upon the pygiJium, and a peculiar ornamentation upon the 

cheeks, thorax and pygidium, which has not been noticed in Proftus clarus. 

Proetus marginalis. 

Calymene marginalis, CoNRAD. Ann. Rept. Palreontology of N. Y., p. liti. 1~:~\l. 

Proetus marginalis (?), HALL. Descr. New Species of Fossil~, etc .• p. 76. l~tH. 

Proetu.'l margi11alis (1), HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hi~t., p. 104. 1862. 
Proet1tB marginalis (1), HALL. Illustrations of Devonian Fossils, pl. xxi, figs. :!4-:!8. 1876. 

The original of Mr. Conrad's Calymene marginalis was a cephalon described 

by him in the following terms (Zoe. cit.): 
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"C. marginalis, Buckler, with a broad margin; eyes large, semi-oval; middle 
lobe entire, convex, smooth abdomen. " 

"Locality. Near Ithaca, in a boulder. This has a much less prominent 
front than the Rowi, a deeper groove between the eye and middle lobe, and 
the tubercle which nearly joins the lower angle of the eye is much smaller." 

It was subsequently ascertained that the boulder referred to by Mr. Conrad, 

was a 1nass of the Tully limestone, which had been transported many miles south 

of the outcrop of that formation. For this reason the species of Proetus which 

has been frequently found in the outcrops of this rock upon Seneca and Cayuga 

Lake:-;, in Onondaga county, and elsewhere, was regarded in the published de­

scriptions of 1861 and 1862 (vid. Zoe.), as probably specifically identical with Mr. 

Conrad's original. Thi8 reference was without doubt correct, but the more com­

plete material illustrating this fossil and its allies in adjoining formations, which 

has accumulated since the publication of these descriptions, has afforded con­

clusive evidence that P. marginalis, Conrad, is identical in every specific detail 

with P. Rowi, Green. 
The points of difference in these forms, as stated in the description quoted 

above, depend solely upon the condition of preservation of the specimens. As 

the individuals of P. marginalis occurring in the State of New York are pre­

served in litnestone, the surface has more nearly retained its normal rotundity, 

and the glabella is less extended anteriorly than in the usually somewhat flat­

tened examples of P. Rowi from the Hamilton shales. The specimens from 

the Tully limestone show that the glabella encroaches slightly upon the frontal 

margin, as in normal examples of P. Rowi. 

The depth of the groove between the eye and the glabella depends entirely 

upon the degree of flattening of the specimen; and the size of the occipital 

lobe varies with the absence or retention of the crust. 

After a careful examination of all the representatives of P. marginalis at 

hand, it seems impossible to associate any characteristics by which it can be 

distinguished as even a variety of P. Rowi, and the foregoing description of the 

latter species will apply in every respect to Mr. Conrad's P. marginalis. 

This fossil occurs in the Tully limestone, in intimate association with Pha-
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cops rana and Dalmanites Boothi, var. Calliteles, as does also P. Rnwi, in the basal 

layers of the Hamilton shales. 

The name Proetus marginalis, Conrad, as far as it has included the forms 

of Pro;;tus occurring in the Tully limestone, may therefore be regarded as 

synonymous with P. Rowi, Green. 

Distribution. Hamilton group. In the Hamilton shales: On Seaver's Creek, 

Township of Canandaigua, Ontario county; York, Livingston county; Ham­

burgh and Eighteen-mile creek, Erie county; Vly creek and elsewhere, Otsego 

county. In the sandy shales of Schoharie county. In the Tully limestone: 

Below Lodi Landing, Seneca lake; at Weston's quarry, near Spofford Corners, 

Split Rock, near Borodino, an<l Tully, Onondaga county; Moravia, Cayuga 

county, and Cuyler, Cortland county. 

PROETUS JEJUNUS, n. sp. 

PLATE XXV, FIG. 7. 

PYGIDIUM moderately large, the posterior outline being the arc of a circle. 

Axis elevated, relatively narrow, having one-fourth the width of the shield 

on the anterior margin; tapering rapidly to an obtuse apex distant from the 

posterior extremity. The apex is slightly elevated, a low, depressed ridge 

connecting it with the posterior border. Ten annulations can be counted, 

all of which show a retral bend over the axial line, and each bears a con­

spicuous central node. 

The pleurl£ are relatively broad and slope with a gentle curve outward to 

the narrow border. There are eight annulations, exclusive of the articulat­

ing ring, and on the cast of the lower surface they appear to have been 

distinctly sulcate. Border smooth except near the antero-lateral angles, 

where it is encroached upon by the annulations. 

Dimensions. Length 13 mm., width 21 n11n. 

Observations. This species is represented by a single pygidium from which 

the crust has been largely removed, but the specimen is sufficient to show that 
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it represents a definite specific variation from other forms included under thi:-~ 

genus. Its llistinctive characters are the broad, explanate pleuroo and the axial 
row of nodes. 

The general proportions of the pygidium are similar to those of Proetus Rowi, 

P. cla1·us and P. Prouti, but from all these it differs in its axial row of nodes 

and more conspicuously sulcate annulations. From P. macrocephalus, which 

often bears nodes upon the axis of the pygidium, it varies in the Inore numerous 

annulations and greater proportional length of the former. 

Distribution. Hamilton group. In the sandy shales, Albany county. 

PROETUS PHOCION. 

PLA'l'E XXV, FIGS. 9, 10. 

Proetus Phocion, BILLINGS. Pal~ozoic FOf"RilR of c~wada. vol. ii,'"pl. 1, p. 63, fig. 31. 1874. 

GENERAL FoRM AND PROPORTIONS. One of the type specimens, which is a cast 

of the lower surface of an entire extended individual, indicates a body rela­

tively broad and short, and more depressed upon the axis and pleurre than 

P. Rowi or P. Conradi. 

CEPHALON This part of the body is closely similar to that of P. Rowi and 

P. angustifrons. The border is moderately broad, slightly convex on its 

proximal edge, becoming gently concave outwardly as in P. Rowi, but pro­

duced into shorter cheek-spines. The cheek is elevated and distinctly 

ridged at about half the distance from the border to the base of the eye, and 

is broadly flattened on the upper surface. 

The glabella has much the same proportions as in P. angustifrons, and 

shows indications of three pairs of lateral glabellar furrows. The occipital 

ring bears a central tubercle, which is situated on the upper surface as in 

P. angustifrons, and not on the posterior margin as in P. Rowi. The basal 

lobes in the occipital furrow are larger, but not so distinctly defined, and 

the eye is smaller than in P. Rowi. 

The THORAX bears no feature of distinctive value except the general smooth­

ness of the test, and the rounded posterior margins of the axial segments. 
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The PYGIDIUM is like that of P. Rowi, the axis bearing the same number of annu­

lations, nine or ten, but scarcely so wide or so strongly arched as in that 

species; the pleurce are more flattened, the ribs, of which four or five may 

be counted, being very faint, becoming obsolescent. The border is distinctly 

thickened. 

Dimensions. The cast of the lower surface of the entire individual meas­

ures as follows : 
Bmly. Cephalon. Thorax. Pygidium. 

Length ------------ 35 mm. 12.5 mm. 13.5 mm. 9mm. 
Width _____________ 24mm. 24mm. 21 mm. 19 mm. 

Observations. Of all the American Proeti which follow the type of structure 

exemplified in P. Rowi, Green, this species is much the broadest and stoutest, 

although it is closely allied in many details to several members of the group. 

It may be important to note that this broad form has been found only in 

the easternmost outcrops of the Devonian formations; while the narrowest 

and most slender member of the group is froin the far west (Eureka District, 

Nevada). 

Distribution. In the upper limestones and sandstones of Indian Cove, Gaspe, 

Province of Quebec. 

PROETUS PROUTI. 

PLATE XXIII, FIGS. 16-18. 

Proetus Prouti, SHUMARD. Trans. St. Louis Acad. of Sci., vol. ii, No. 1, p. 110. 1863. 
Proetus JJavenportensis, BARRIS. Proc. Davenport Acad. Nat. Sci., vol. ii, p. 287; pl. xi, fig. 8, and pl. xi 

revised, fig. 8. 1878. 

GENERAL FoRM AND PROPORTIONS. Body elliptical or sub-ovate in outline ; 

length to width as 3 to 2. 

Surface convex, scarcely elevated, and conspicuously trilobate. 

CEPHALON sub-semicircular, faintly produced at the anterior extremity. Bor­

der broad and prominent, deeply grooved in front and recurved at the edge, 

becoming flatter at the sides, the sulcus more shallow and narrower and 

accompanied by a less conspicuous sulcus nearer the cheek.· At the genal 
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angles the margin is produced into long, rounded spines which reach to the 

seventh segment of the thorax. Posterior margin nearly straight. 

Facial Sutures normal, curving sharply forward on the anterior margin. 

Glabella elongate-sub-conate, surface depressed-convex; length about one­

fourth greater than the width. The narrow anterior extremity encroaches 

slightly upon the frontal border. Lateral furrows in fo_ur pairs, accom­

panied by the posterior accessory furrows. These furrows are all linear 

and in the specimens at hand are quite faint upon the surface, being made 

more conspicuous by the somewhat translucent test. Occipital lobes promi­

nent, transversely sub-pyrifor1n; occipital furrow narrow and sharply impressed; 

occipital ring broad, somewhat flattened above, and strongly arched. 

Eyes moderately large, lunate; orbital ridge depressed and strongly sul­

cate at its base. Palpebral lobe large and closely appressed against the 

glabella; palpebral sulcus narrow and elevated. 

Cheeks depressed at the summit and rounding more or less abruptly to the 

posterior and lateral margins. 

THORAX sub-quadrate, about one-third longer than wide; lateral margins round­

ing to the pygidium. Surface sub-equally trilobate. 

Axis convex and arched, having about one-third the width of the thorax, 

attaining its greatest width at the fourth segment, whence it tapers regularly 

to the pygidium. Segments narrow and somewhat flattened. 

Pleurr£ laterally depressed at about one-third their width from the axis. 

The segments are conspicuously sulcate, the anterior ridge becoming rapidly 

obsolete beyond the fulcrum. 

PYGIDIUM sub-semicircular in outline, faintly emarginate at the posterior ex­

tremity; anterior margin with a slight forward curve; width equal to twice 

the length. The border is broad and conspicuous, flattened anteriorly, 

thickened and slightly sulcate behind. 

Axis rather narrow, having less than one-third the width of the shield on 

the anterior margin, tapering rapidly to a blunt and elevated apex within 

the posterior border. It is composed of frorn eight to ten annulations which 
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have ar forward bend near the axial furrows and a slightly retral curve over 

the median line. 
Pleurce evenly convex and bearing from six to eight annulations, each of 

which is grooved by a finely impressed line. All the annulations become 

extinct upon reaching the border. 

Surface Ornamentation. Upon the cephalon and thorax the test is covered 

with faint, nearly obsolete pustules or granulations, which semn to be want­

ing upon the pygidium, except at the posterior edges of the axial annula­

tions. The last four or five segments of the thorax each bear a strong 

tubercle in the axial line, as in Proetus Rowi. A faint axial tubercle is also 

visible upon the occipital ring. 

Dimensions. An entire individual of normal proportions measures: 

Body. Cephalon. Thorax. Pygidium. 

Length ------------ 37 mm. 14 mm. 13 mm. 10 mm. 
Width _____________ 26 mm. 26 mm. 20 mm. 19 mm. 

Observations. The Proetus Davenportensis of Barris, appears to be identical 

with Shun1ard's type, and the description here given is froin Mr. Barris' original 

specimens, which he has kindly loaned for the purpose. 

Proetus Prouti may be regarded as a western representative of the type of 

Proetus, exemplified by the New York species, P. angustifrons, P. claru~ and P. 
Rowi. With the last named species it has many points of close similarity, both 

in general contour and in details. It will be found, however, to differ in the 

following particulars, which, taken together, prove of specific value: the cephalic 

border is broader and more conspicuously grooved; the genal spines very much 

longer ; the axis, both upon the thorax and pygidium, narrower; the pygidium 
more evenly convex, and with a more conspicuous border. 

Distribution. Hamilton group. In the fawn-colored limestone, near Daven­

port, Iowa. 
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PROETUS NEVADJE, n. sp. 

PLATE XXIII, FIG. 19. 

Proetus marginalis, WALCOTT. Monogr. U. S. Geol. Surv., vol. viii : Pal. Eureka Dist., p. 210. 1884. 

THE specimen identified by Mr. Walcott as Proetus marginalis, Conrad, in the 

work above cited, is a well-preserved and nearly entire individual, which ex­

hibits points both of relationship and difference with the various representatives 

of the group of Proetus typified by P. Rowi, viz. : P. angustifrons, clarus, mar­
gina/is ( = Rowi) and Prouti. All these species are established upon differences 

which are of themselves slight but which nevertheless appear persistent. To 

any of these species, as here described, it becomes impossible to admit the 

Nevada form, as it differs from each member of this group in as many 

respects as those species differ from one another. It therefore seems neces­

sary to regard it as having a distinct specific value founded upon characters 

which may be best expressed by a comparison with each of the species above 

mentioned. 

With P. angustifrons it agrees (a) in the character of the frontal border, which 

is convex near the marginal sulcus and slopes evenly to the edge, becoming 

faintly concave on the anterior limb; (b) in the relatively narrow glabella, tan­

gential upon the frontal border (in the type specin1en the glabella has been 

slightly compressed laterally and thus appears somewhat narrower and more 

convex than is normal); (c) in the number of annulations upon the pygidium. 

It differs from this species in (a) the narrower and more elongate body; (b) the 

much smaller eyes; (c) the broader, more elevated and convex cheeks; (d) the 

longer and more slender genal spines ; (e) the narrower and more elevated 

pygidial axis. 
With P. clarus it agrees in (a) the character of the frontal margin; (b) the 

length of the genal spines; (c) the form, contour and annulations of the pygi­

dium. It differs from this species in (a) the much narrower and more regularly 

elliptical body; (b) the much narrower glabella; (c) the smaller eyes; (d) the 

narrower, more arched and more slowly tapering thoracic axis; (e) the narrower 

pygidial axis. 
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With P. Rowi (including P. marginalis, Conrad), it agrees in (a) the more 

elongate and slender form ; (b) the character of the ornamentation of the 

the cheeks; (c) the relatively narrow axis of the thorax; (d) the convex pygi­

dial border. It differs from this species in (a) the narrow glabella not encroach­

ing upon the frontal border; (b) the much smaller eyes; (c) the broader, more 

elevated cheeks; (d) the larger cheek-spines; (e) the convex frontal border; 

(f) the narrower pygidial axis; (g) the absence of the low elevation connecting 

the apex of the axis with the posterior border. 

With P. Prouti it agrees in the general features common to all these species, 

but differs in (a) the character of the frontal border; (b) the shorter cheek­

spines ; (c) the tangential glabella; (d) the smaller eyes; (e) the narrower 

pygidium, with fewer annulations. 
The ornamentation in P. Nevadm consists of fine almost obsolete granula­

tions. The crust of the thorax is broken in such a manner as not to show 

whether there existed an axial row of strong tubercles as in P. Rowi and 

P. Prouti. 
These details of difference in all these species cannot be satisfactorily repre­

sented in life-size drawings. Dependence must therefore be placed upon the 

descriptions in establishing the limitations accurately. 

Distribution. "Lower horizon of the Devonian limestone; Comb's Peak, 

Eureka District, Nevada." (Walcott, op. cit.) 

PROETUS OCCIDENS. 

PLATE XXI, FIGS. 22, 23. 

Proetus occidens, HALL. Descriptions New Species of Fossils, etc., p. 80. 1861. 
Prnetns occidens, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 108. 1862. 
Proetus occidens, HALL. Illustrations of Devonian Fossils, pl. xxi, figs. 22, 23. 1876. 

THIS species, so far as known, is represented by only two somewhat imper­

fectly preserved PYGIDIA. Their outline is semi-elliptical; length to width as 

3 to 4; surface depressed-convex. The axis has a little less than one-third 

the width of the shield on the anterior margin, is moderately convex and tapers 

evenly to an obtuse apex which lies just within the conspicuous marginal 
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border. It bears about twelve transverse annulations. The lateral slopes are 

gentle and bear nine or ten flattened annulations, each of which appears to 

be faintly sulcate. Surface minutely granulose. The larger of the two speci­

mens measures 18 rnm. in length and 23 mrn. in width; the smaller 14 mm. in 

length and 18 mm. in width. This species has proportion~ similar to those of 

Produs macrocephalus, but has fewer annulations and lacks the conspicuous 

ornamentation of that species. It is not closely comparable with any of the 

species here described. 

Distribution. Hamilton group. New Buffalo, Iowa. 

PROETUS (?) LONGICAUDUS. 

PLATE XX, FIGS. 32-34. 

Praiitus longica1td1ts, HALL. Fifteenth Rept N.Y. State Cab. Nat. Hist., p. 108, pl. x, figs. 7-9. 1862. 
Proiitus longicaudus, HALL. Illustrations of Devonian Fossils, pl. xx, figs. 32-34. 1876. 
Proiitu-s longicaudus, H. S. WILLIAMS. Amer. Journ. Science, vol. xxi, 3d Ser., p. 156. 1881. 

GENERAL FoRM AND PROPORTIONS. Body elongate-ovate, tapering, with margins 

rounding to the posterior extremity. 

CEPHALON broadly semi-elliptical, transversely very convex. Border wide and 

thick, produced into short spines at the genal angles. 

Glabella sub-ovoid, slightly constricted opposite the anterior angles of the 

eyes, and somewhat abruptly rounded in front. First lateral furrows faint 

and very short; second and third pairs gently curving backward, extending 

nearly two-thirds the distance across the glabella; fourth pair of furrows 

conspicuous, passing from near the middle of the palpebral lobe to the 

occipital furrow, and forming two large sub-pyriforn1 basal lobes, each of 

which reaches about one-third _the distance across the base of the glabella. 

Occipital lobes wanting; occipital ring broad and flattened above, becoming 

narrower on the cheeks. 

Cheeks broadly marginate. 

Eyes sub-reniform, moderately large and closely appressed upon the glabella. 

THORAX composed of nine segn1ents. 
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Axis very prominent, semi-cylindrical. 
Pleurce flat for about one-half their width, thence sloping gently to the 

. 
margins. 

PYGIDIUM very elongate-triangular, the length being equal to the width. 

The axis tapers to an obtuse termination considerably within the scarcely 

thickened border; composed of twenty-two annulations, which are vertical 

on the sides, but have a gentle anterior curve toward their summit. 

Pleurce flat near the axis, thence curving somewhat abruptly outward and 

downward; bearing twelve annulations, which terminate in a broad, sloping 

border abruptly recurved at the edge. 

Surface finely granulose. 

Observations. There exists a great deal of doubt both as to the generic status 

and the geological age of this species. The original and type specimen was 

presented many years ago by the Rev. Mr. Nash, of Des Moines, Iowa, together 

with specimens of Phacops rana, and was said to have been found in association 

with the latter at some point to the north-east of that place. This was the 

only specimen of the species known until certain others were described by 

Mr. H. S. Williams (loc. cit.) from a blue lin1estone near Madison, Greenwood 

county, Kansas, and he has suggested that these may have been derived from 

rocks not older than the Carboniferous. Mr. Williams' specimens were obtained 

from Mr. Edwin Walters, of Hick1nan, forrnerly of Madison, Kansas, who, in 

response to inquiries, writes that he has found this species in association with 

Phacops bufo (rana). Admitting its association with this well-known and 

characteristic fossil, its geological age would appear to be that of the Hamilton 

group. 

On the other hand the species, in many important structural features, is 

more closely related to the Carboniferous Phillipsim than to typical forms of 

Proetus. The possession of but nine thoracic segments, which appears to be a 

normal feature of the species at maturity, is known in but one other species of 

Proetus, viz., P. sculptus, Barrande, from the {·tage G. For the genus Phillipsia 

this is the normal number. Moreover, the oval, slightly constricted glabella, 
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the reniform eyes, the absence of occipital lobes, the great length of the pygi­

dium and the number of its annulations are all Phillipsioid characters. 

The species may ultimately prove to be a Carboniferous fossil, but any satis­

factory determination of its age rnust await the acquisition of more cornplete 
material. 

PRo ~~Tus MrssouRIENsis. 

PLATE XXIII, ~IG. 32. 

Proetns Jllissmuie11sis, SHUMARD. Geol. Rept, Missouri, p. 196, pl. B, fig. 13. 1855. 
Prodtts aul'icnlatus, HALL. Descr. New Species of Fossils, etc., p. 79. J 8tH. 
Proetus anl'icnlatus, HALL. Fifteenth Rept. N. Y. State Cab. Nat. Hist., p. 107. 1862. 
Phillipsia Shumardi, HERRICK. Bull. Sci. Lab. Denison Univ., vol. ii, pt. 1, pp. 58, 69, pl. vii, fig. 14. 1887. 

THIS species is noticed here in order to call attention to its correct deterrnina­

tion and its proper synonymy. The original of Mr. Shumard's Proetus Missouri­

ensis, described from the Lithographic limestone of Missouri, formerly regarded 

as of Upper Devonian age, is apparently .identical with the detached cephala 

and pygidia from the Waverly sandstones of Licking county, Ohio, which were 

described in 1861 under the name Proetus auriculatus, Hall. Recently an en­

tire individual of the species from Licking county, Ohio, has been described 

by Herrick (Zoe. cit.), under the term Phillipsia Shumardi. The change of name 

proposed by this author arises frorn the consideration that if the fossil belongs 

to the genus Phillipsia, the designation Phillipsia Missouriensis would be inad­

missible as this name had been used by Shumard for a species from the coal 

measures at Lexington, Missouri, described in 1858, (Transactions St. Louis 

Academy of Science). Without entering into a discussion upon the right of 

priority under these circun1stances to the specific term Missouriensis, the 

evidence, afforded by the entire specimen of the species, points distinctly to the 

fact that the genus to which it belongs is Proetus and not Phillipsia. The form 

of the glabella is in some respects similar to that of certain species of Phillipsia, 

being somewhat expanded anteriorly, the fourth lateral furrows strong and 

reaching to the occipital furrow, the third and second short and the first 

obsolete. Such variations frequently occur within the limits of the genus 

Produs (P. canaliculatus, P. granulatus, P. crassimarginatus). The occipital lobes, 
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which are well developed in this species, are either obsolete or obsolescent in 

Phillipsia. The ten thoracic segments, however, determine its generic relations 

and exclude it from the genus Phillipsia, while the relatively short pygidium is 

more strongly Proetoid than Phillipsioid. 

pH A E T H 0 N IDEs, ANGELIN. 1878. 

PHAETHONIDES ARENICOLUS, n. sp. 

PJ"ATE XXV, FIGS. 12, 13. 

PYGIDIUM relatively short, broadly sub-elliptical in outline; length equal to one­

half the width. 

Axis elevated, comparatively narrow, having less than one-third the width 

of the shield on the anterior n1argin; tapering to a blunt extremity consid­

erably within the margin. Characterized by transverse annulations, the 

number of which cannot be distinctly made out, apparently from five to seven. 

Pleurt£ broad, curving rapidly to the margins; bearing five annulations, 

with traces of a sixth, all of which are strongly sulcate, the posterior limb 

being much the wider, and the anterior ridge becoming extinct upon the 

lateral slope. Each annulation terminates upon the margin in a short, stout 

spinule, projecting horizontally, and the post-axial margin also bears two of 

these processes, making in all fourteen in the marginal fimbria. Close upon 

the margins of the lateral slopes are also bases of spinules equally stout, and 

there appears to have been a row of small tubercles further inward on the 

posterior limb of each annulation. 

This pygidiu1n appears to be constructed on the same plan as that of 

Phaethonides gemmt£us, of the Hamilton group, but the number of annulations 

is somewhat less, and the surface not so strongly tubercled. 

The single specimen from the Schoharie grit has a length of 3 rrim., and a 

width of 6 mm. 

Distribution. Upper Helderberg group. Schoharie grit: Schoharie county. 

A specimen bearing similar characters has also been found in the decomposed 

Corniferous chert at North Cayuga, Province of Ontario. 
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PHA i~THONIDES VARICELLA, n. sp. 

PLATE XXIV, FIGS. 29-31. 

CEPHALON. Intra-sutural portion only observed. Outline sub-circular. Frontal 

area broad, concave, strongly recurved at the n1argin. Margin slightly 

thickened by doublure, elevated, reaching or exceeding the height of the 

glabella. Palpebral lobes conspicuous. 

Facial Sutures normal. 

Glabella elongate-ovate or pyriform, bounded by a low sulcus ; convex, 

slightly flattened above. Basal lobes strong; baso-lateral furrows broad and 

deep; antero-lateral impressions duplicate, very faint upon the crust but 

apparent upon the lower surface. 

THORAX not observed. 

PYGIDIUM broad, the outline being the arc of a circle whose center is the 1niddle 

of the first annulation. 

Axis elevated, relatively narrow and longitudinally arched, abruptly ter­

minating before reaching the posterior border; composed of eleven or twelve 

transverse annulations. 

Pleurte broad, depressed-convex, flattened at the margin, which is strongly 

thickened by doublure. Pleural annulations eight, six of which are sulcate 

and double. The cast of the lower surface, which serves the purposes of 

description, shows the last two annulations more distinctly than they would 

probably appear upon the upper surface of the test. 

Surface of the cephalon ornamented by tubercles, which are scattered over 

the glabella, and are stronger upon the adjoining frontal and lateral areas. 

Upon the recurved marginal area the ornamentation changes to strong, abun­

dant punctoo, which become finer toward the margin itself. On casts of the 

lower surface this punctate structure is to a large degree lost. The pygidium 

bears an axial row of bead-like tubercles with two less conspicuous rows on 

each side. The pleuroo show traces of three or four rows of tubercles, which 

become obsolete toward the posterior extremity. 
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Dimensions. An average cephalon measures 6 mm. in length and 6 mm. 

in width; the pygidium 8 mm. in length and 10 mm. in width. 

Observations. In the outline and contour of the cephalon, Phaethonides vari­

cella approaches Cyphaspis ornata, of the Hamilton group. Its more elevated 

and sharply recurved frontal margin, and the absence of the peculiar marginal 

ornamentation of that species, will serve as distinguishing characters of the 

head. The species is thus far represented by three specimens, two imperfect 

cephala and a single pygidium. Of these, one head and the pygidium occur in 

juxtaposition, so that little doubt remains of their specific identity. 

Distribution. Upper Helderberg group. Corniferous limestone : In the 

boulders of decomposed chert, Canandaigua, Ontario county. 

PHAETHONIDES GEMM...Eus, n. sp. 

PLATE XXIV, FIGS. 32-36. 

CEPHALON unknown. Two detached thoraces have been found, one in close 

association with a pygidium, and each of them shows seven segments. It is, 

however, probable that some of the segments have been lost. 

THORAX sub-quadrate, m~rgins nearly parallel. 

Axis strongly arched and very broad, being nearly one-half the width of 

the body on the anterior margin; width increasing backward for a short 

distance and thence tapering rapidly toward the pygidium. Each segmen.t 

is very narrow, elevated upon the anterior margin, grooved and depressed 

behind. 

Pleurce convex for about one-third their width, thence abruptly depressed 

to the margins; sulcate and strongly beveled for two-thirds their length. 

The axis bears from three to five longitudinal rows of small pustules, one 

of which is in the axial line, and the pleurre bear each three or four similar 

rows. The articulating grooves of the axis are punctate. 

PYGIDIUM. Outline sub-semicircular, anterior margin curved backward at the 

antero-lateral angles. Surface sharply elevated along the median line, de­

pressed-convex on the lateral portions. 
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Axis convex, elevated, evenly tapering to an abrupt termination distant 

from the posterior margin; width on the anterior rnargin about one-third 

the width of the shield ; bearing from eight to twelve narrow annulation:-;, 

which have a slight retral bend along the axial line and appear to be angu­

lated by the five longitudinal rows of strong tubercles. Of these rows the 

middle one is much the strongest. Upon the elevated termination of the 

axis are a number of small, irregularly scattered pustules. 

Pleurte gently convex for about one-half their width, and depressed upon 

the broad, flattened border; bearing eight annulations, which are grooved 

for their entire length, making the anterior limb of each strong and the 

posterior limb inconspicuous. Each annulation bears upon the anterior 

lirnb four, five or six strong sub-spiniform tubercles, of which those upon 

the margin are much the strongest and are usually produced into short 

spines. Some specimens bear a terminal spiniform tubercle upon the 

margin between the last two annulations. The pleurre and articulating 

grooves are punctate. 

Doublure broad and flat. 

Dimensions. A thorax from the Hamilton shales measures 6 mm. in length 

and 10 mm. in width; a pygidium from the sarne formation 6.5 mrn. in length 

and 9 mm. in width; a small pygidium from the Upper Helderberg limestone 

3 mm. in length and 5 mm. in width. 

Distribution. Upper Helderberg group. Corniferous limestone : In the de­

composed chert boulders, Canandaigua~ Ontario county. Hamilton group: In 

the lower shales at Canandaigua and Fall Brook, Hopewell, Ontario county; 

Eighteen-Mile creek, Erie county. 

PHAETHONIDES CYCLURUS, n. sp. 

PLATE XXIV, FIG. ~6-28; AND PLATE XXV, FIG. 11. 

CEPHALON. rrhe intra-sutural portion, which is the only part known, indicate:-; 

a semicircular outline for the head; frontal and lateral areas depressed and 
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concave; frontal margin elevated, rising to the height of the glabella, broad, 

thickened and rounded. Palpebral lobes conspicuous. 

Glabella sub-pyriform, convex, slightly flattened above, bounded by a sul­

cus which is strong at the sides and obsolete in front. Baso-lateral lobes 

strong; antero-lateral impressions well marked. 

Cheeks appressed and elevated along the lateral margins of the glabella. 

THORAX not observed. 

PYGIDIUM semicircular; length to width as 1 to 2. 

Axis prominent, elevated and longitudinally arched; width less than one­

third that of the shield, rapidly tapering to an apex just within the posterior 

border; composed of nine annulations which are transverse, rounded and 

separated by moderately broad sulci. 

Pleura?- evenly rounding to the flattened border, and bearing seven annula­

tions, which are strongly sulcate. Border broad, depressed or flat. All the 

pleural annulations pass over the border to its edge, where the anterior and 

posterior limbs are of equal strength. Doublure broad. 

Surface Ornamentation. The cephalon shows traces of low pustules over 

the glabella, and upon the depressed frontal area, where they become elongate 

or lachrymate, sometimes anast01nosing, leaving elongate depressions between 

them; the frontal border also bears an irregular row of conspicuous tubercles. 

The pygidium is marked by regularly arranged pustules; a median ro\v upon 

the axis, bifurcating at the fifth or sixth annulation, thence backwar<l con­

tinuing double until it becomes obsolete. Four rows of finer pustules are 

also visible on the axis, two on either side of the median row. The pleurro 

bear three or four rows of small pustules, and the interspaces of the crust 

are rninutely granulose, and punctate. The lower surface of the doublure is 

marked by faint radiating or venate striations. 

Dimensions. The single fragment of the cephalon has a length of 7 mm.; 

the pygidium measures 6 mm. in length and 9 rnm. in width. 
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Observations. This species does not widely differ from the Proetus Macrobius, 

of Billings, from the Lower Helderberg of Square Lake, Maine. The latter 

species, however, is of considerably larger size, and also <liffers in the following 

particulars, viz. : the frontal area is not concave; the glabella is longer; the 

axis of the pygidium bears fewer annulations, and the surface of both cephalon 

and pygidium is smooth or minutely punctate. 

This rare species is known in only a few specimens of the cephalon and 

pygidium. One example shows the two parts in juxtaposition, and from this 

fact, and from the analogy of other species of this genus, it is more than 

probable that they belong to the same species and the same individual. 

Distribution. Lower Helderberg group. In the shaly limestone: Near Clarks­

ville, Albany county. 

PHAETHONIDES (?) DENTICULATUS. 

PLATE XXV, FIGS. H, 15. 

Proetus (Phaeton) denticulatus, MEEK. U. S. Geol. Expl. Fortieth Parallel, pnrt 1, Pal::eontology p. 49; pl 
i, figs. 10, 10 a, 10 b. 1877. 

CERTAIN fragments, consisting of the pygidium, the glabella and detached 

thoracic segments, were described by Mr. Meek under the above name, and 

though the different parts may not have all belonged to the same species, the 

pygidiurn, which the author accepted as the type of his description, appears to 

represent a rnember of the genus Phadhonides. The original specimens have 

not been accessible for exan1ination and comparison, and we therefore repro­

duce the original description of the pygidium, accompanying it with figures 

copied from the work cited: 

"PYGIDIUM transversely sub-elliptic, and nearly twice as wide as long, with a 
moderate convexity. Its mesial lobe is about as wide anteriorly as each lateral 
lobe (exclusive of their lateral spine-like projections), and more prorninent than 
the latter, with three or four segments. The lateral lobes are rather depressed 
and show about four segments each; these segments are not well defined, but 
have each a distinct Inesial furrow, extending out to the margin, where each 
segment terminates in a short spine directed backward; while there are two 
other smaller spine-like projections just behind the posterior end of the meHial 
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lobe; thn~ rnaking ten of these projecting points to the whole of the free 
posterior and lateral margins. The surface shows a finely granular appear­
ance under a n1agnifier ." 

This pygidium is different in many respects from the others here referred to 

the genus Phaethonides, and is more nearly similar to the forms which it was 

the evident intention of M. Barrande to include under the term Phaeton. The 

glabella found in association with the pygidium, if correctly referred to the 

same species, is also different from those of the other American 1nembers of 

the genus, being distinctly proetoid and conforming with that of Phaeton plani­

cauda and Ph. striatus, Barrande. This species, wheri better known, may serve 

to establish the group designated by M. Barrande with the preoccupied term 

Phaeton, as generically distinct from Phaethonides. 

Distribution. From the west side of Steptoe Valley, Nevada: "Although not 

found associated with other fossils, they are believed to belong to the Devo­

nian epoch." (Meek, lac. cit.) 

C Y PH ASP IS, BuRMEISTER, 1843. 

0YPHASPIS MINUSCULA. 

PLATE XX, FIG. 17; AND PLATE XXIV, FIGS. 7-12. 

Phillipsia minuscula, HALL. Illustrations of Devonian Fossils, pl. xx, figs. 17. 1876. 

GENERAL FoRM AND PROPORTIONS. Outline ovate, posteriorly sub-attenuate. 

Surface depressed-convex, sub-equally trilobate. Axis evenly tapering. 

Length to width as 3 to 2; axial length of cephalon, thorax and pygidium 
as 3 to 6 to 1. 

CEPHALON semi-elliptical in outline, curvature slightly changing at the genal 

angles, which are produced into spines having an outward curve and reaching 
ahnost to the pygidium. 

The facial sutures take their origin on the posterior margin near the genal 

angles, pass obliquely forward over the palpebral lobe, thence outward and 

forward, approximating toward the margin and terminating on the frontal 

doublure. 
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Glabella sub-pyriform, evenly convex, sometimes slightly elevated along 

the axial line; bounded by a strong sulcus, which is shallowest near the 

palpebral lobe. Basal lobes pyriforn1, conspicuous; baso-lateral furrows 

strong; antero-lateral impressions faint. Frontal area scarcely appressed 

against the glabella, evenly convex and depressed near the margin which 

is thickened and slightly retlexed. 

Eyes elevated, conspicuous. Palpebral lobes relatively small. 

Cheeks sloping more or less abruptly from the orbital area to the thickened 
. 

marg1n. 

THORAX elongate; axis and pleuroo evenly tapering, the latter at about one­

third their width from the axis abruptly deflected to the lateral margins. 

Segments fifteen, each one of which is sulcate upon the pleuroo, the anterior 

limb being inconspicuous and becoming obsolete by the development of the 

beveled planes of articulation. 

PYGIDIUM small; width greater than twice the length. 

Axis strongly arched and bearing three annulations with traces of a fourth, 

beyond this point becoming obsolete just within the posterior margin. 

PleurCE with abrupt lateral slopes and showing two faint duplicate annula­

tions. Doublure narrow. 

Surface smooth, sometimes finely granulose or minutely papillose, and 

rarely tuberculate. The occipital ring of the cephalon occasionally bears a 

single short spine at its center. 

HYPOSTOMA. A single imperfect example shows the hypostoma slightly dis­

placed from its normal position. This organ is sub-quadrate, with the 

centrum evenly convex, and separated by a furrow from the flat marginal 

area. Anterior margin straight(?); lateral margins slightly incurved, wid­

ening posteriorly, posterior margin emarginate. 

Dimensions. A representative individual affords the following measurement: 

Body. Cephalon. Thorax. Pygidium. 
Length ____________ 13 mhl. 4.5 mm. 7mm. 1.5 mm. 
Width ------------ 8 mm. 8 mm. 7 mm. 3.5 mm. 
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Observations. Cyphaspis minuscula has usually been observed as casts of the 

lower ~urface. Fragments of the cephalon in this condition of preservation 

are far from uncommon in the decomposed chert of the Corniferous limestone. 

From Cyphaspis craspedota, of the Hamilton group, the species is distinguished 

by the more abrupt curvature of the frontal area of the cephalon, the longer 

genal spines, and the greater number of thoracic segments, none of which 

appear to bear any spines. It may be compared with Cyphaspis Halli, Barrande, 

from the Bohemian t'·tage E, which it closely approximates in the characters of 

the cephalon. In that species, however, the glabella is more elongate, the basal 

lobes less conspicuous, the pygidium relatively larger and with more annula­

tions than in Cyphaspis minuscula. 

Distribution. Upper Helderberg group. Schoharie grit: Clarksville, Albany 
county. Corniferous limestone: Schoharie, Schoharie county; Phelps, Ontario 

county; LeRoy, Genesee county; Clarence, Erie county. In the decomposed 

chert boulders, Canandaigua and East Bloomfield, Ontario county ; North 

Cayuga, Province of Ontario. 

CYPHASPIS STEPHANOPHORA, n. sp. 

PLATE XXIV, FIGS. 2-6. 

CEPHALON. Outline transversely semi-elliptical; length to width as 1 to 1. 7. 
Genal angles produced into recurved spines which are longer than the 

axial length of the cephalon. Border spinose and thickened by doublure 

Frontal area narrow, convex and appressed about the glabella, anteriorly 

depressed by abrupt curvature to the thickened, slightly reflexed anterior . 
margin. 

Facial Sutures, normal for the genus, originating on the occipital annula­

tion just within the genal angles, passing obliquely forward and inward to 

the eye-lobe, thence forward and outward to the anterior margin. 

Glabella extending three-fourths the length of the cephalon, sub-pyriform, 

convex, bounded by a strong sulcus which becomes shallow over the ocular 

lobes. Basal lobes pyriform; baso-lateral furrows deep; antero-lateral int­

pressions faintly discernible. 

• 
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Cheeks elevated about the orbital node and sloping abruptly to the 

thickened margin. Palpebral lobes elevated; visual surface not observed. 

The Surface of the cephalon is ornamented by strong, scattered pustules 

which become obsolete upon the border and the genal spines. Upon the 

occipital ring i~ a single, ~trong, spiniform tubercle, generally accompanied 

by a smaller one on either side. The anterior and lateral margins of the 

cephalon bear two rows of strong spines, one above the other ; those of the 

upper row being the longer and having their bases upon the proximal surface 

of the marginal rim. The proximal surface of this rim lies vertically upon 

the margins of the cheeks, and hence the spines which stand perpendicular to 

its surface, lie in the horizontal plane ; as it approaches the frontal n1argin 

this rim becomes turned upward and slightly reflexed, so that towards the 

anterior extremity the spines of the upper row stand at an angle of nearly 

forty-five degrees to the horizontal. The spines of the lower row are shorter, 

lying in the horizontal plane on the frontal margin, and deflected below the 

horizontal plane on the genal margins. Of these spines there are about 

eighteen in the upper and sixteen in the lower row. 

A single fragment of a THORAX associated with a cephalon of this species, 

shows a very wide and gently arched axis, six narrow and flattened segments 

each bearing a number of strong pustules, of which there are two longitudinal 

rows upon the pleuroo, and for each segment of the axis five or six pustules 

which do not appear to be arranged in longitudinal rows. This appearance 

may, however, be due to the imperfection of the specin1en. 

Dimensions. Length of cephalon 4 mm.; width at the posterior margin 

7 mm.; length to the extremity of the genal spines 8 mm. 

Observations. The striking ornamentation of the cephalon of this species 

finds its analogue in Cyphaspis Cerberus, and C. Davidsoni, Barrande, from the 

{~tage F, and in C. coronata, Barrande, from the etage G. In these species there 

is but a single row of spines, which in C. Cerberus are short and numerous, in 

C. Davidsoni broad and stout, and in C. coronata more like the upper row of C. 
stephanophora, but fewer in number. 
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Distribution. Upper Helderberg group. From the decomposed chert boulders 

of the Corniferous lirnestone: Canandaigua and East Bloomfield, Ontario 

county. 

CYPHASPIS DIADEMA, n. sp. 

PLATE XXIV, FIG. 13. 

A SINGLE example of this species showing only the intra-sutural portion of the 

cephalon has been observed. 

CEPHALON n1inute; length and width equal; curve of the anterior margin an 

arc with its center at the n1iddle of the occipital annulation; frontal area 

broad, gently convex and slightly appressed about the glabellar marg1ns, 

depressed medially and reflexed upward to the marginal rim. 

Facial Sutures normal. 

Glabella one-half the length of the cephalon, elongate, sub-elliptical; basal 

lobes obscure; antero-lateral impressions discernible. Palpebral lobes prom­

inent. 

Surface minutely pustulose upon the glabella, the palpebral lob~s and on 

the frontal area close to the glabella. About half way from the anterior 

extrmnity of the glabella to the frontal margin is a single row of minute but 

isolated and distinct tubercles, parallel to the frontal margin. This feature 

is characteristic and will serve to distinguish the species. 

Dimensions. The single specimen has the following size: length 1.7 mm., 

width 2 mm. 

Distribution. Upper Helderberg group. Corniferous limestone : From the 

boulders of decomposed chert, Canandaigua, Ontario county. 

CYPHASPIS HYBRIDA, n. sp. 

PLATE XXIV, FIG. 14. 

INTRA-SUTURAL portion of the CEPHALON only observed. Outline regularly 

arcuate; length and width equal; frontal area concave, elevated at the 

margin to nearly the height of the glabella. Border broad, thickened. 

Facial Sutures normal. 
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Glabella pyriform, convex; basal lobes conspicuous, sub-triangular; baso­

lateral sutures strong; antero-lateral iinpressions inconspicuous. 

Surface ornamented by punctoo, which are strongest on the frontal area 

near the margin. rrhey are also noticeable over the entire surface of the 

glabella, basal nodes, occipital ring and frontal margin; moderately strong, 

scattered tubercles are visible on the glabella and over the fixed cheeks. 

The frontal border also shows faint indications of a single row of low 

tubercles. 

The differences in this species and Cyphaspis ornata and Phaethonides varicella 

are enumerated under the description of C. ornata. 

Distribution. Upper Helderberg group. Corniferous limestone : In boulders 

of decomposed chert, Canandaigua, Ontario county. 

CYPHASPIS ORNATA. 

PLATE XXI, FIG. 1 ; AND PLATE XXIV, FIG. 21. 

Phillipsia! (Brachymetopw~ !1) ornata, HALL. Illustrations of Devonian Fossils, pl. xxi, fig. 1. 1876. 
Phillipsia coronata, HALL. Miller's Cat. Am. Palreoz. Fossils, p. 221. 1877. 
[.?] Phillipsia coronata .?, WALCOTT. Mon. U. S. Geol. Surv., vol. viii; Pal. Emeka Dist., p. 211. 1884. 

THE original of this species consists of a fragment of the intra-sutural portion 

of the CEPHALON, and though additional specimens have come under observa­

tiqn the other parts of the animal are still unkown. This portion of the 

head-shield is sn1all, greatest length and width equal. Anterior outline the 

arc of· a circle, whose center is at the middle of the occipital ring. Frontal 

area broad, explanate, closely appressed and slightly elevated about the 

margins of the glabella, thence depressed for about one-half its width and 

reflexed at the frontal margin. 

The facial sutures take their origin on the posterior margin near the genal 

angles, pass obliquely forward and inward over the ocular lobe, thence 

forward and outward to the anterior margin in the manner normal to the 

genus. 

Glabella about one-half the length of the cephalon, sub-ovoid, a little ele­

vated along the axial line, separated from the frontal area and the ocular 
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lobe~ by a low, narrow furrow. The baso-lateral furrows cut off two pyriform 

lobes, isolatecl by deep sulci on all ~i(les. Tn front of these lobes the margin 

of the glabella shows two faint lateral indentations which are more con­

spicuous on the casts of the internal surface. 

The surface of the cephalon is ornamented by a few faint, sometimes fine 

and crowded pustules upon the glabella, a single strong tubercle on each of 

the basal lobes, numerous sharp tubercles on the frontal area, and close upon 

the frontal edge sixteen to eighteen bead7"like tubercles arranged in a single 

row about the border. A single example has the fron_tal area strongly pit­

ted, a feature which gives it a similarity to Phaethonides varicella, of the Upper 

Helderberg group. 

Dimensions, Length 4 mm., width 4 mm. 

Observations. The specimen figured in the Illustrations of Devonian Fossils 

(Zoe. cit.) is a fragment from the crystalline layers of the Hamilton group, at 

Eighteen-mile Creek, Erie county. As the species was described in the ex­

planatory text accompanying the plate upon which the figure is given, under 

the name Phillipsia? ornata, and it being subsequently ascertained that this 

specific term was preoccupied by Portlock for a species of Phillipsia, Mr. S. A. 

Miller changed the specific name to coronata (Catalogue of American Palooozoic 

Fossils, p. 221). Since, however, the fossil proves to be a Cyphaspis, its 

original specific designation may be restored, especially as Cyphaspis coronata is 

a name already used by M. Barrande. 

Examples of this species are not uncommon in the limestones at the base of 

the Hamilton shales, in Ontario county, and in association with them is a 

varietal form which rnay be designated: 

CYPHASPIS ORNATA, var. BACCATA, n. var. 
PLA'I'E XXIV, FIGS. 22, 23. 

This form differs from the type of the species in the following particulars, 

viz.: greater size (average dimensions, length 6 mm., width 5 mm.); frontal 

area bearing a few pustules near the glabella, but thence forward smooth and 

sometimes minutely pitted ; tubercles on the rnargin fewer and larger; the 
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right free cheek shows the genal angle produced into a broad :-;ub-acute :-;pine; 

the lateral margin carries a row of tubercles which continue with diminishing 

size to the angle of the cheek; the lateral sub-orbital area bears a few strong 

tubercles, the interspaces of the surface being faintly pitted. 

The Phillipsia coronata of Walcott (Zoe. cit.) is a somewhat distorted fragment 

of a cephal on from Newark Mountain, Eureka District, Nevada. The original 

specimen differ~ from the type of Cyphaspis ornata in its convex frontal area, 

and in thb; feature resembles C. craspedota, of the Hamilton group, but the 

ornamentation of the frontal and lateral areas and of the border is similar to 

that of the fonner species, and the specimen thus appears to represent a form 

intermediate between the two. 

Distribution. Hamilton group. Cyphaspis ornata, and var. baccata occur asso­

ciated with Cyphaspis craspedota, Proetus Rowi, Produs macrocephalus, Phacops 

rana, and Dalmanites Boothi, var. Ca!liteles, in the limestones at the base of the 

Hamilton shales, near Centerfield, Ontario county. C. ornata is also known 

from the upper shales at Fall Brook, Hopewell, and Canandaigua Lake, Ontario 

county, and Eighteen-mile Creek, Erie county. 

OuR knowledge of the species Cyphaspis ornata, Cyphaspis hybrida, and Phae­

thonides varicella, is yet so imperfect that the details of structure here given 

may eventually prove only of varietal value. The points of difference upon 

which the species are now separated are as follows: C. ornata is usually very 

sharply pustulose and minutely punctate on the frontal area, a single example 

which retains the characteristic beaded border, being strongly pitted and 

affording a transitional form to the species C. hybrida, which is strongly 

punctate upon its entire surface bearing an elevated border upon which the 

tubercles are obsolescent. In Ph. varicella the surface is both tubercled and 

punctate, but not so strongly tubercled as in C. ornata, nor so strongly punctate 

as in C. hybrida, while the margin is thin and without tuberculations. 

As it has been necessary to refer one of these species to the genus Phaethon­

ides, on account of itH characteristic pygidium, it rnay be probable that the other 
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two species, of which only the cephala are known, may belong to the sa1ne 

genus, but in the absence of conclusive evidence they are allowed to re~nain 
under the genus Cyphaspis, with which they agree in the characters of the 

head-shield. 

CYPHASPIS CRASPEDOTA, n. sp. 

PLATE XXIV, FIGS. 15-20. 

Compare Phillipsirt coronata'l WALCOTT. Monogr. U.S. Geol. Rurv., vol. viii; Pal. Eureka Dist., p. 211. 
1884. 

GENERAL FoRM AND PROPORTIONS. Outline regularly oval, interrupted only by 

the projection of the genal spines. 

Surface convex, conspicuously and sub-equally trilobate. 

elevated; pleuroo abruptly deflected on the lateral slopes. 

as 3 to 2. 

Axis pron1inent, 

Length to width 

CEPHALON. Outline nearly semicircular; length to width as 1 to 1.6. Border 

thickened, slightly reflexed, produced at the genal angles into spines which 

reach to the sixth thoracic segment. Doublure narrow, epistoma indistin­

guishable. Marginal sulcus broad; frontal area convex near the glabella, 

lateral areas depressed-convex, and abruptly sloping. Occipital furrow and 

ring distinct, the latter thickened at the center. 

Facial Sutures normal. 

Glabella ovate or sub-pyriform, evenly convex, slightly flattened above; 

bounded on all sides by a strong sulcus, which is shallowest near the palpe­

bral lobes. Basal nodes conspicuous, pyriform or sub-triangular. Baso­

lateral furrows strong; antero-lateral i1npressions faint, and discernible only 
in casts of the lower surface. 

Cheeks depressed and sloping abruptly from the eye-lobe to the thickened 
border. 

Eyes conspicuously elevated, attaining the height of the glabella; base 

sub-pedicellate, slightly constricted. Visual surface sub-lunate, smooth, when 

strongly magnified, showing numerous homo-corneal lenses. Palpebral lobe 

strong, not projecting, sloping abruptly to the palpebral sulcu:-;. 
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THORAX elongate, length to width as 1.3 to 1. Margins tapering with a regular 

curvature. Composed of twelve segments of which the first, fourth and 

sixth are the stronger, the last two being spiniferous. 

Axis broad and arched; width equal to one-third that .of the thorax; 

widest at the third or fourth segment and tapering rapidly to the pygidium. 

Pleurt£ flattened near the axis for about one-third their width, and sharply 

deflected at the fulcra. Pleural sulci strong; anterior pleural limbs angu­

lated by the articulating planes, not becoming obsolete on the lateral slopes 

as in n1ost species of this genus. Posterior limbs of the pleural segments 

very strong. 

PYGIDIUM ·Ininute; length to width as 1 to 2. 

Axis broad, tapering rapidly to an obtuse termination within the posterior 

margin; bearing two strong annulations, with indications of a third. 

Pleurt£ deflected, each bearing three double annulations, which become 

obsolete within the slightly thickened margin. 

Surface Ornamentation. Cephalon usually pustulose, the pustules being 

strongest upon the glabella and frontal area. The ornamentation upon these 

parts is often nearly obsolete, and the frontal margin generally quite smooth, 

sometimes with scattered obsolete pustules. The occip~tal ring, and the 

fourth and sixth segments of the thorax each bear a ~ingle slightly recurved 

spine, that -upon the sixth segn1ent being much the strongest On the axis 

are four rows of minute granules, two on each side of the median line. The 

fulcra of the pleuroo each bear a single row of small bead-like pustules. 

These rows of pustules, upon the axis and pleuroo of the pygidium, approx­

inlate, and the posterior area is covered with scattered granulations. 

Dimensions. An average entire individual measures: 

Bo<ly. Cephalon. Thorax. Pygidium. 

Length --------~--- 12 mm. 3.5 mm. 7 mm. 1.5 mm. 
Width _____________ 6.5 mm. 6.5 mm. 5.5 min. 3 mm. 

Fragments occasionally indicate slightly larger dimensions than the above. 
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Observations. Cyphaspis craspedota is not an uncornmon species in the basal 

limestones of the Hamilton group in the township of Canandaigua, where a 

few entire individuals and parts of several hundred others have been found. 

Its occurrence in other localities of this formation has not been noticed. The 

species is closely allied to Cyphaspis Burmeisteri, Barrande (Sys. Sil., vol. i, 

p. 484, pl. xviii, figs. 61-71), from the (·tages D and E. This similarity is 

apparent in the general form and proportions, the position of the eyes, length 

of the genal spines and character of the surface ornamentation. Moreover the 

sixth thoracic segment in C. Burmeisteri bears a strong. spine, as in our species, 

but the occipital ring and fourth segment in the former species, are without 

spines. Barrande has also shown that the number of thoracic segments for 

mature individuals of his species is fourteen; in immature examples varying 

from seven to thirteen. All the entire individuals of C. craspedota show but 

twelve segments. The pygidium of the Bohemian species is also larger and 

more strongly segmented. C. craspedota probably finds a congener in the 

C. hydrocephala, Maurer, of the German middle Devonian (Fauna der Kalke 

von Waldgirmes bei Giessen, pl. xi, figs. 20-22, not C. hydrocephala, A. Roomer, 

1845; Barrande, 1852; l{ayser, 1878). 

Distribution. Harnilton group. In the shales and limestones directly over­

lying the Marcellus shales: Near Centerfield, township of Canandaigua, Ontario 

county. 

CYPHASPIS LlEVIS. 

PLATE XXI, FIG. 29. 

Phillipsia lmvis, HALL. Illustrations of Devonian Fossils, pl. xxi, fig. 29. 1876. 

CEPHALON minute, outline semi-elliptical; surface convex; border conspicuous, 

elevated and rounded, produced at the genal angles into ntoderately long, 

slightly incurving spines; marginal sulcus deep; frontal area evenly convex. 

Facial sutures normal, crossing the frontal area somewhat abruptly. 

Glabella sub-ovoid, convex; basal lobes sub-pyriform, conspicuous; antero­

lateral depression faint. Occipital ring not retained. 

Digitized by the New York State Library from the Library's Collections



CRUSTACEA. 151 

Cheeks broad, depressed about the base of the eyes and sloping with slight 

concavity to the n1argins. Occipital furrow narrow and deep; occipital ring 
rounded. 

Eyes small, and elevated above any other portion of the head. 

Surface smooth or 1ninutely punctate. 

The other parts of the animal have not been discovered. 

Dimensions of the cephalon. The single specimen which has been observed 

n1easures 2 mm. in length and 3.8 mm. in width. 

Observations. This species, in it~ general features, in the convexity of the fron­

tal area and the smoothness of the test, appears to be closely similar to Cyphaspis 

minuscula. It differs from the latter in its more elevated and wider border and 

shorter cheek-spines, as well as in its smaller size, it being one of the most 1ninute 

species of Cyphaspis yet observed in the Devonian rocks. Its occurrence in the 

beds of the Chemung group tnakes it the latest known representative of the 

genus, and with the exception of the somewhat doubtful species, Phacops nupera, 
is the only trilobite known fron1 this formation. 

Distribution. Chemung group. Chemung county. 

CYPHASPIS C<ELEBS, n. sp. 

PLATE XXIV, FIG. 1. 

GENERAL FoRM AND PROPORTIONS. Outline elliptical, lateral margins rapidly 

curving to the pygidium. 

Surface depressed, distinctly trilobate. Axis broad, rapidly tapering 

posteriorly. 

CEPHALON semi-elliptical in. outline; marginal rim flattened, slightly reflexed; 

produced at the genal angles into spines, which extend to the pygidimn. 

Frontal area convex, abruptly deflected from the glabella; lateral area 

depressed -con vex. 

Glabella ovoid; basal lobes distinct. Palpebral lobes high, <li:-;tant; palpe­

bral sulcus broad and deep. 
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THORAX elongate, rapidly narrowing. Composed of twelve segments. 

Axis broader than either lateral lobe, broadest at the fourth or fifth 

segment and tapering rapidly to the pygidium. 

Pleurt£ gently deflected at the fulcra, the segments being conspicuously 

sulcate. 

PYGIDIUM imperfectly known, probably very small. 

Surface smooth or minutely granulose. 

Dimensions : 

Body. 

Length _ _ _ _ _ _ _ _ _ _ _ _ 11 1nm. 

Width__________ _ _ _ 7 mm. 

Cephalon. 

3.5mm. 

7mm. 

Thorax. 

6.5 mm. 

6 mm. 

Pygidium. 

1 mm.? 

2 mm.? 

Observations. This species approaches Cyphaspis minuscula in the contour 

and outline of the cephalon, but the much greater width of the axis, n1ore 

rapidly tapering margins and longer cheek-spines, will serve as distinguishing 

characters. 

A single imperfect individual retaining the parts in juxtaposition, and show­

ing the lower surface of the test, and a fragment of the cephalon of another, 

are all the specimens known of this rare species, and constitute the only repre­

sentative of the genus in this horizon. 

Distribution. Lower Helderberg group. Near Clarksville, Albany county ; 

Schoharie, Schoharie county. 
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LIMULID.!E. 

p R 0 T 0 L I M u L u s' PACKARD. 1886. 

PROTOLIMULUS ERIENSIS. 

PLATE XXVI, FIGS. 1, 2. 

Prestwichia E1·iensis, H. S. WILLTAMS. Amer. Jour. Science, vol. xxx, Thir<l Series, p. 46, figs. 1-3. 1885. 
Protolimulus Eriensis, PACKARD. Mem. Nat. A carl. Sciences, p. 150, figs. 11-13. 1886. 

THE type specimen of this interesting species is an impression of the lower 

surface of the body, in very high relief, upon a block of fine-grained, compact, 

olive-gray sandstone. Its condition of preservation is such that the removal 

of the substance of the tenuous test, during the process of fossilization, and 

the infiltration of the sediments into the internal cavaties of the telson, genal 

and abdominal spines, has left these parts standing out conspicuously, while 

over. the central portion of the fossil there are various impressions which appear 

to be those of the appendages, and indicate something of the structure of the 

ventral surface of the animal. In the original description of the species, these 

characters have been carefully studied, and have undoubtedly been given their 

full importance, for the medium in which the fossil is preserved is not of 

such a character as to retain, with perfection, such delicate impressions as the 

appendages of this animal would have made, and it is possible that the appear­

ances described may to a certain degree be fortuitous or mechanical, and with­

out structural relation to the fossil itself; there is however a distinct symmetry 

in their arrangement, and it is important that the view of their mechanical 

origin be subordinated to that of their organic character. 
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The description of the fossil is as follows: 

Outline of the BODY ( cephalothorax and abdomen) sub-circular or slightly ovate, 

the genal spines scarcely protruding to interrupt the regularity of the 

outline. 

CEPHALOTHORAX sub-semicircular in outline, genal spines produced as far as the 

tip of the first abdominal spines. The infolded frontal border is broad and 

convex anteriorly, narrowing to the base of the genal spines. In the axial 

line its edge, or a ridge upon its surface, appears to be connected with a hi­

symmetrical, trifoliate plate, which lie~ in front of the probable position of 

the mouth and extends backward, its largest lobe lying in the axis. This 

has been regarded by Mr. Williams as possibly an hyposto1nal plate. It may 

be suggested, that if this body were continuous with the frontal border the 

apparent posterior margin of the doublure might be regarded as a sharp 

ridge upon the lower side, curved backward in the axial line, similar to that 

in Limulus and Prestwichia. Such an interpretation of this character is not 

unsupported by the appearance of the fossil and obviates the necessity of 

supposing the animal to have differed fron1 the Limulidce in the possession of 

an hypostomal plate, while agreeing in other respects. Behind the margin 

of the infolded test, lies a. series of indistinct impressions of narrow append­

ages, of which three and possibly four pairs are discernible. They appear to 

be centered about a cavity close behind the apex of the doublure and to bend 

outward and upward in a broad curve. Near the genal spines on either side 

is a conspicuous, irregularly striated area, which Mr. Williams has suggested 

may be the impressions made by the foliaceous terminations of the last pair 

of limbs; they are certainly very suggestive of such an origin. 

Behind these appendages and situated at about the center of the ~urface 

of the fossil is a transversely-elongate, triangular impression having the 

position of the thoracic or opercular plate in Limulus and the Eurypterida. The 

apex of this impression lies in the axial line, its lateral slopes are long and 

its length is less than one-half its width along the posterior margin. Two 

parallel longitudinal furrows divide it into median and lateral areas, and these 
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furrows appear to be carried for a considerable distance posteriorly over an 

area that may have been the continuation of this plate. Admitting that it 

was thus produced, there is evidence that it was divided by a transverse 

furrow or suture, making the analogy of its structure with that of the 

thoracic plate in Limulus very striking. 

Anooi\IEN. The posterior surface of the body bears a transverse row of eight, 

possibly ten longitudinal ridges, which may be the impressions of elevations 

on the surface of the abdominal area. These correspond in number with, 

and lie immediately in front of the stout spines fringing the postero-lateral 

rnargins, although the inner pair of spines lies so close against the base of 

the telson as to have left only very faint impressions. 

TELSON very stout at its base, tapering to a blunt extremity, and having a length 

equal to nearly two-thirds that of the cephalothorax. 

Dimensions. Axial length 100 mm.; width 58 mm. Length of telson 

32 mm. 

Observations. The affinities of this fossil, as far as it is possible to judge, are 

distinctly limuloid, as pointed out by Professor Packard (Zoe cit.), who has 

proposed the generic term Protolimulus to include this form. Both Williams and 

Packard ascribe to the fossil seven abdominal segments, including the telson; 

we have, however, been able to find evidence of but six, though it may be 

reasonable to assume that the first or first two of these segments were 

concealed by the appendages of the animal. The character of the dorsal 

surface is a matter of conjecture, but as far as the specimen enables us to form 

a conception of it, it seems to be closely similar to that in the genus Neolimulus, 

of Woodward (1-l. falcatus, from the Lesmahagow deposits of Lanarkshire), in 

which the abdmnen is composed of nine segrnents besides the telson, which are 

regarded by Woodward as unanchylosed; it is probable that this is likewise 

their condition in Protolimulus. 

Distribution. Chemung group, LeBa•uf, Erie county, Pennsylvania. 
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EUR\CPTERID~E. 

E u R y pTE R u s' DEKAY. 1825. 

EuRYPTERUS BEECHERI. 

PLATE XXVII, FIG. 5. 

Eurypterus Beecheri, HALL. Se~ond Geol. Surv. Pennsylvania, PPP, p. 30, pl. iii, fig. 1. 1884. 

CEPHALON unknown. 

BoDY elongate, broadly convex along the dorsum, becoming more elevated pos­

teriorly; composed of twelve sornites, which gradually increase in breadth 

from the first to the fifth; thence back\vard rapiqly decreasing in width 

and increasing in length, the eleventh having a length equal to one-half its 

width, while the fifth is nearly five times its length. The surface of the 

somites toward the lateral margins is depressed, the margins themselves 

being slightly produced at the postero-lateral angles into mucronate exten­

siOns. The posterior dorsal margin of each somite bears a single row of 

triangular scales or tubercles. The number of these scales varies with the 

width of the somite, there being six on the narrower and eight or more 

on the broader son1i tes. 

At the anterior portion of the specimen are preserved two jointR of one of 

the great swimming feet, which are remarkable for their length and the three 

or nwre strong longitudinal ridges upon their surface. The distal joint has 

a length of more than three times its width, and the proximal joint a length 

of nearly five times its width. These joints are probably the fourth and 

fifth, the smaller joints near the base of attachment having disappeared. 
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TELSON and appendages unknown. 

Dimensions. The single specimen from which this description is drawn 

is soinewhat curved to the left toward the posterior extremity, and has a 

length along the axis of 97 mm. The body measures 39 mm. in width at 

the first somite, 41 mm. at the fifth, and 20 mm. at the eleventh. The 

fragment of the natatory appendage measures 50 min. in length, of which 

the proxiinal joint measures 30 mn1. 

Observations. This specimen, although in an imperfect condition, is suffi­

ciently well-preserved to allow of description and identification, and IS of 

especial interest as the only representative of the genus known to occur in 

this geological fonnation. 

Distribution. Chemung group. In the sandstones at Warren, Warren county, 

Pennsy 1 vania. 

EuRYPTERUS PROMINENS. 

PLATE XXVII, FIGS. 3, 4. 

Eni',IJJiffTns p1'0minens, HALL. Proc. Amer. Assoc. Adv. Science, vol. xxxiii, p. 420. 1884. 

CEPHALON sub-quadrate in general outline; anterior margin broadly circular, 

curving regularly to the lateral margins, which are parallel; posterior mar­

gin transverse, bending slightly forward. Surface convex,- sloping more 

abruptly in front than laterally; flattened above over a triangular area, 

bounded by a faint transverse ridge joining the centers of the eyes and two 

oblique ridges passing from the posterior angles of the eyes to near the 

posterior margin, meeting in the axial line. 

The eyes are large, lunate or obliquely ficulate, distant, situated near the 

antero-lateral margins. The surface of the cephalon beneath their outer 

edges is depressed. The ocelli are represented by two minute pits lying 

near the axial line and in a transverse line joining the posterior extremities 

of the eyes. These are separated from each other by a distance of 2 Inm. 

On the postero-lateral slopes are two oblique linear depressions having the 

lower extre1nities dir~cted in ward. These are each situated about half way 
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from the axial line to the margin, and may represent processes on the lower 

surface of the test designed for the attachment of the basal joints of the 

swimming feet or of the muscles rnoving those joints. 

Dimensions. The specimen here described has a length of 28 mm., a width 

of 30 mm., and a height of 5 mm. The distance between the posterior 

extremities of the eyes is 16 mm. 

Observations. This species is described from a specimen of the cephalon 

preserve<l in a block of sandstone and retaining the normal convexity of this 

part. Although only this fragment of the animal is known, it appears to be 

distinctly <lifferent from any species of Eurypterus heretofore described, and its 

specific validity rests upon the following features: (a) the convexity of the 

head-shield; (b) the anterior position of the eyes; (c) the ocelli, situated 

further back than is usual; (d) the flattened summit of the cephal on; (e) the 

oblique linear depressions on the postero-lateral area. 

Distribution. Clinton group. In the greenish sandstones from the northern 

part of Cayuga county. 

sTy L 0 N u R us' PAGE. 1856. 

8TYLONURUS EXCELSIOR. 

PLATE XXVI. 

S!,ljlonnPns excelsior (Stylomurus in error), HALL (MARTIN). 'frans. N. Y. Acad. Sciences, vol. ii, p. 8. 1882. 
Stylonu1·us excelsior, HA.LL. Thirty-sixth Ann. Rept. N. Y. State Mus. Nat. Hist., p. 77, pl. v, fig. 1. 1883. 
Stylonurus excelsim·, HALL. Proc. Amer. Assoc. Adv. Sciences, vol. xxxiii, p. 421. 1884. 
Compare Dolichocephala Lacoana, CLAYPOLL. Proc. Amer. Phil. Soc., vol. xxi, p. 236, plate. 1883. 

CEPHALON elongate, semi-ovate; length to greatest width as 6 to 5. Basal 

margin transverse; baso-lateral angles truncate; lateral margins curving 

gently outward from the base, thence sloping more rapidly forward to the 

narrow anterior extremity. Surface depressed-convex. 

Eyes large, circular, closely appressed, situated just in front of the greatest 

transverse diameter of the plate and separated by a prominent 1nedian ridge. 

Each eye is encircled on its outer edge by a conspicuous, sub-se1nicircular 
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orbital ridge. The~P ridges slope gr:ulually outward, but more abruptly on 

their inner faces, their anterior extremities approximating the median ridge 

at its widest and most elevated portion. This median ridge is rounded and 

con1paratively smooth as far backward a:.; the posterior margin of the eyes, 

at which point it is interrupted, thence widening posteriorly into a broad, 

blunt, coarsely tubercled termination ; toward the anterior extremity it 

becomes merged in the general convexity of the shield. 

The Surface of the cephalon over the anterior region ha~ a general and 

regular convexity toward the frontal margin, becoming a little more convex 

about the anterior extension of the orbital ridges. From near the posterior 

extremities of these orbital ridges runs an irregularly sigmoid depression, 

which widens and becomes obsolete just within the baso-lateral margins. 

The median area behind the eyes is depressed-convex or flattened, and is 

divided into three parts, a narrow central area, apparently a continuation of 

the longitudinal ridge passing between the eyes, and a broad, sub-semicir­

cular area on either side. Behind this gently elevated region lies a broad, 

nearly smooth depression, followed by the elevated posterior border. 

The ornamentation of the surface consists of conspicuous, squamiform 

tubercles, which are elongate and most elevated over the anterior portion of 

the shield, but become broader and more triangular posteriorly. They are 

arranged in lines concentric with the margin of the shield or with the most 

prominent features of its contour. Within the orbital ridges these scaly 

n1arkings are comparatively fine, and over the depressed posterior area are 

quite obsolete. 

Other parts of the animal are unknown. 

Observations. The specimen fron1 which the above description is drawn, con­

sists of the intaglio and relievo impressions of a single cephalon. These were 

foun<l in a loose block of fine-grained, olive-gray sandstone, in the town of 

Andes, Delaware county, and are now in the possession of Rutgers College, 

New Brunswick, N. J. The mould of the dorsal surface retains all the details 

of Htructure an<l ornamentation in great distinctness and perfection, and the 
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drawing which accompanies this description has been made from a plaster im­

pression of this natural mould. 

The cephalon in S. excelsior is more elongate, the anterior extremity narrower 

and the orbital ridges very much more prominent than in any other known 

spec1es. It has an axial length of 252 mm., and a width of 223 mrn., or a 

length of about ten and a width of about nine inches. It undoubtedly repre­

sents one of the largest of palooozoic crustacea, probably the largest known with 

the exception of Pterygotus anglicus. By comparison with the other species of 

Styloourus, S. Logani, and S. Powriei, Woodward, of which the length is known 

either from entire specimens or approximate restoration, it appears that S. ex­

celsior would have measured, when entire, upward of fifty inches in length. 

Distribution. Catskill group. Andes, Delaware county. 

8TYLONURUS (?) (ECHINOCARIS? ) W RIGHTIANUS. 

PLATE XXVII, FIGS. 7-9. 

Equisetides Wrightiana, DAWSON. Quart. Jour. Geol. Soc., vol. xxxvii, p. 301, pl. xii, fig. 10; and pl. xiii, 
fig. 20. 1881. . 

E!J.nisl'fides W1·ightiana (DAwsoN), HALL. Thirty-fifth Rept. N. Y. State Mus. Nat. Hist.: Expl. pl. xv. 
N ott>, and figs. 1 and 2, ('l'1·ansmitted, 1882). 1884. 

Echinocaris Wrightiana, JoNES and WooDWARD. Geological Magazine, Dec. iii, vol. i, No. 9, p. 3, pl. xiii, 
figs. 1, a and b. 1884. 

Echirwcaris Wrightiuna, ETHERIDGE, WooDWARD and JoNES. 'l'hird Rept. Committee on Fossil Phyllopoda 
of the Palreozoic Rocks, p. 35. l 885. 

CEPHALOTHqRAX unknown. 

ABDOMEN. The original specimen consists of two somites, each being sub-cylin­

drical and flattened on the dorsal and ventral surfaces; the anterior somite 

somewhat the shorter and broader. The anterior margin of each somite is 

elevated into an articulating ridge, which is shown to the best advantage 

upon the posterior segment, as the overlapping edge of the preceding joint 

has been broken away in such a manner as to expose it. The dorsal and 

lateral surfaces of each segment bear a series of sharp longitudinal ridges 

which extend for nearly one-half the length of the segments. These ridges 

themselves do not appear to have extended far beyond the posterior tuargins 

of the segments, but they may have served as the bases of attachn1ent of 
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spines of considerable :-;trength. I1npressions, which have apparently been 

left by the projecting :-;pines of the anterior somite, are visible upon the 

anterior portion of the next one, caused by compre:-;sion during the pro­

cess of fossilization. There are eight spine bases upon the posterior somite, 

one of these being :-;ituated on the lateral margin, six upon the dorsal mar­

gin, and one on the ventro-lateral margin, the ventral margins bearing 

none. 

The surface is covered with low, distant, scale-like pustules, undoubtedly 

less conspicuous and apparently more distant upon this internal cast than 

they were upon the external surface. 

Dimensions. The length of the entire fragment is 90 mm. The anterior 

somite measures 43 mm. in length and 60 mm. in width; the posterior 

44 mm. in length and 55 mm. in width. 

Observations. This remarkable fragment, which was regarded by the author 

of the species as of vegetable nature and referred to the genus Equisetides 

(Dawson, Zoe. cit.), exhibits undoubted crustacean characters. Attention was 

called to this fact in the following note appended to the explanatory text 

of plate 15 of the Thirty-fifth Report on the New York State Museum of 

Natural History; this plate being made up of several of Dr. Dawson's figures 

of Devonian plants, and introduced in the report to illustrate an accompanying 

paper by Mr. Berlin H. Wright, on the geology of Yates county, N.Y. 

"NoTE (Fig. 1).-'l'he peculiar aspect :tJl(l markings of this figure, as originally publisht><l in the Quarte1·Zy 
Joztrnol of the London Geological Society, le<l the writer to suspect it:c; relations to the <Tnstacea. 'l'hr0ugh 
the kindness of M1·. Wright, who procured the loan of the :-;pe<·imen, I han~ had an opp01·tunity of seeing 
the original, which is yet·y eol'l'edly represented in the figure. The bod~· is not <"Y liml!·ical, but hroatlly 
elliptiea1 or sub-ovate, enlarging above. The ridges occur only upon one side, having a symmetrical relation 
with the form of tll<' body, while the other parts a1·e free from them, and the jointR art> overlapping. The 
form of this bo<ly, together with thP <"ha1·act<-•r of the ridges and the finer snrfact> ma1·kings, suggest ib 
cru:-;tac:ean m·igin. The lateral :-;<:ars ha\'e probably he<•n points of atta<:hment for S}liniform processes as in 
Sty loBm·u:-;. 'l'hP fragment represents two of the abdominal segment:-; of a form not unlike ~t yIn II unt:-;, though 
comparatively longer than in the ordinary forms of that genus, and in thi:-; n•:-;pp<·t r(~:-;t>mbling Slimonia." 

After the recognition of its crustacean character, as expressed above, casts 

of the specimen and drawings of its finer markings were, at his request, sent 

to Dr. Henry Woodward, by whom, in association with Professor Jones (Zoe. cit.), 
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the fossil was referred to the genus Echirwcaris. This reference was evidently 

based on the spinose character of the somites, but it is important to notice that no 

species of this genus, of which the abdominal parts are known, possess spines of 

similar character to those in this specimen. In Echinocaris punctata, E. socialis, 

etc , these spines project over the posterior margins, their bases not being 

conspicuou:-;ly elongated. In this species, however, the longitudinal ridges, as 

noticed in the description, do n9t extend beyond the posterior IJlargins, the 

spines being either produced by an internal thickening and a prolongation of 

the portions of the test between the ridges, or were movable, detachable bodies, 

having their bases articulated to the sides of the ridges, and directly compar­

able to the "epimeral" processes in the abdomen of species of Stylonurus (e. g. 

S. Scoticus, Woodward, Pa1ooontogra.phical Society, 1872, pl. xxiii), and the 

marginal abdominal spines in Limulus. In Stylonurus the dorsal surface of the 

abdominal segments is often strongly ridged at their posterior margins as in 

this species, but it does not appear to bear spines or the epimeral appendages. 

It may be added that while this fraginent would indicate a size for the entire 

animal not great for a species of Stylonurus, it would be gigantic for Echinocaris, 

upward of twenty-five inches in length if restored according to the proportions 

of E. punctata. 

The true generic position of this species must remain a matter of uncer­

tainty until more light is thrown upon the question by the addition of new 

material. 

Distribution. In the lower beds of the Portage sandstones, Italy, Yates 

county. 
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CERA TIOCARIDJE. 

CERA T I 0 CARIS, McCoY. 1849. 

0ERATIOCARIS LONGICAUDA. 

PLATE XXXI, FIG. 1, 

Ctratiocaris longicaudus, HALL. Sixteenth Rept. N.Y. State Cab. Nat. Hist., p. 73, pl. i, fig. 7 (not figs. 4, 
5 and 6). 1863. 

Ueratiocaris longicaudtt.<~, PAcKARD. Twelfth Ann. Rept. U.S .• Geol. Surv., Monog. N. Amer. Phyllopod 
Crust., p. 450. 1883. 

Ceratiocaris (J) longicandus, JoNES and WooDWARD. Notes on Phyllopou. Crust., referable to the genus Echi­
nocaris, etc., Geol. Mag., Dec. iii, vol. i, No. 9, p. 1. 1884. 

Ceratiocari.<; longicaud1ts, ETHERIDGE, WooDwARD and JoNES. 'fhird Rept. Com. on Fossil Phyllopoda 
of the Palreozoic Rocks, p. 35. 1885. 

Not Cm·atiocaris longicaudus, CLARKE. Bull. U.S. Geol. Surv., No. 16, Higher Devonian Faunas of Ontario 
county, N. Y., p. 20. 1885. 

THE original of·this species is a very tenuous impression of the last two 

abdominal somites and two caudal spines, one of which may be the telson. Of 

the somites the penultimate is broad and sub-quadrate, slightly longer than wide; 

the ultimate much narrower and more elongate, being twice as long as wide. 

· The caudal plate is not distinguishable; of the two spines, one, which is un­

broken, is as long as the two somites. The entire length of the fragment is 

26 mm. ; the first of the somites measures 5 mm. in length and 4.5 mm. in 

width; the second 7.5 mm. in length and 3. 7 mm. in width, and the longer of 

the caudal spines has a length of 12.5 mm. The specimen has been so flat­

tened in the shale that superficial markings are not discernible. But a single 

example of this species has been observed, and this is from the black slaty shale 
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of the Genesee epoch. The fossils originally illustrated in association with this 

species (Sixteenth Rept. N.Y. State Cab. Nat. Hist., figs. 4, 5 and 6, Zoe. cit.), and 

at the time of the publication of the description, regarded aH detached caudal 

spines of larger individuals of the same species, prove to be specimens of the 

pteropod Coleolus aciculum, Hall. An undescribed species bearing very long and 

slender caudal spines is, however, known to occur in this formation, and it is 

probably distinct from Ceratiocaris longicauda. This undetermined species is 

the one referred by Clarke (lac. cit.) to Ceratiocaris longicaudus. 

Distribution. Hamilton group. Genesee shales: Bristol, Ontario county. 

CERATIOCARIS BEECHER!. 

PLATE XXXI, FIG. 3. 

rel'atioca1·is JJu·chtTi, CLARKE. Bull. u. s. Geol. Surv., No. 16, Higher Devonian Faunas of Ontario county, 
N. Y., p. 44, pl. ii, fig. 1. 1885. 

THE original of this species consists of the two posterior abdominal somites 

and the post-abdomen, no additional examples having been observed. The 

speci1nen has been flattened in a soft shale, and its surface ornamentation not 

distinctly preserved. There appear to be no lateral or marginal spines upon 

the somites and the species is therefore referred to the genus Ceratiocaris. 

Of the two abdominal somites the anterior is relatively short, with anterior 

and posterior margins slightly incurved. Its length is 3 mm., and its width 

6.5 mm. The posterior somite is longer, measuring 8 mm. in length and 

5 mm. in width. The caudal plate is sub-triangular on the dorsal surface; 

the telson rather stout, 10 mm. in length; the cercopods, of which a portion 

of one is wanting, a little longer. All these spines are carinate, the telson 

along the middle and the cercopods on their lateral margins. 

Distribution. In the Cashaqua shales of the Portage group as originally 

limited ("Naples beds," of Clarke). Son Yea, Livingston county. 
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CERATIOCARIS (?) SIMPLEX. 

PLA1.'E XXXI, FIG. 2. 

Ce1·at io~;a~·is simplex, CLARKE. Bull. U. S. Geol. StU'\'., No. 16, Higher Devonian Faunas of Onta1·io county, 
N. Y., p. 43, pl. ii, fig. 2. 1885. 

THE characters of this species are quite obscure, the type specimen being a 

cast of the internal surface of the cephalothorax. This appears to be bivalvular, 

oval in outline, the hinge-line gently curved. The anterior extremity is sonle­

what broken, but appears to have been obliquely truncate or slightly notched; 

the ventral margin has about the same degree of curvature as the dorsal line, 

and the posterior extremity is sub-acute. Surface convex, sloping gently to 

the ventral margin, but much more abruptly to the dorsal line. The margin 

is distinctly thickened on all sides and was probably somewhat elevated. No 

evidence of ornamentation is visible. The single valve measures 29 mm. in 

length by 12 mm. in width. 

Distribution. In the lower shales of the Portage group as originally defined 

("Naples beds," of Clarke). Parrish gully, Naples, Ontario county. 
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E cHIN 0 cAR Is' WHITFIELD. 1880. 

EcHINOCARIS PUNCTATA. 

PLA'.rE XXVII, FIG. 10; PLATE XXVIII, FIGS. l-7; AND PLATE XXIX, FIGS. l-8. 

Ceratiocaris? punctatus, HALL. Sixteenth Rept. N.Y. State Cab. Nat. Hist., p. 74, pl. i, fig. 8. 1863 
Ceratiocaris armatus, HALL. Sixteenth Rept. N. Y. State Cab. Nat. Hist., p. 72, pl. i, figs. 1-3. 1863. 
Ceratiocaris armatus, HALL. Illustrations of Devonian Fossils, pl. xxiii, figs. 4, 5. 1876. 
Ceratiocaris (A1·istozoe) punctatus, HALL. Illustrations of Devonian Fossils, pl. xxiii, fig. 7. 1876. 
Echinocaris punctatus, WHITFIELD. American Journal of Science, Third Series, vol. xix, p. 37. 1880. 
Echinocaris punctat1ts, PACKARD. Palreozoic Allies of Nebalia. Amer. Naturalist, p. 952, fig. 12. 1882. 
Echinocaris punctatus, PACKARD. Monog. North Amer. Phyllopod Crust. Twelfth Ann. Rept. U. S. Geol. 

Survey, p. 450, fig. 70. 1883. 
Echinocaris armatus, PACKARD. Monog. North Amer. Phyllopod Crust. Twelfth Ann. Rept. U. S. Geol. 

Survey, p. 451. 1883. 
Echinocaris punctata, BEECHER. Ceratiocaridre from the Chemung and Waverly groups. Second Geol. 

Surv. Penna., vol. PPP, p. 6, pl i, figs. 13-16. 1884. 
Echinocaris a1·mata, JoNES and WooDWARD. Notes on Phyllopodiform Crustacea, referable to the genus 

Echinocaris. Geol. Magazine, Dec. iii, vol. i, No. 9, p. 2, pl. xiii, fig. 2. 1884. 
Echinocaris arttnata, ETHERIDGE, WooDWARD and JoNES. Third Rept. Committee on Fossil Phyllopoda of 

the Palreozoic Rocks, p. 35. 1885. 

CEPHALOTHORAX. Each valve obliquely sub-ovate, widest posteriorly. Surface 

gently and irregularly convex, most elevated in the postero-lateral region. 

Length to greatest width as 1.5 to 1. Hinge-line short, somewhat longer 

than one-half the length of the carapace, slightly thickened and elevated, 

and upon the posterior half bearing three or four low tubercles. The 

anterior margins of each valve are slightly reentrant at the dorsal line, 

curving thence abruptly and rounding to the ventral edge in a constantly 

widening arc to the postero-lateral extremity; thence forward the margin is 

sharply curved for a short distance and slopes to the hinge in a nearly 

straight line. The posterior rei;ntrant angle thus formed between the valves 

is broad and deep. The entire margin is normally somewhat thickened 

and elevated into a sharp ridge; in specimenH from the shales it is 

usually flattened. In well preserved examples, the po~terior margin bears 

a few low tubercles, which in old individuals are elongated into stout 
spinules. 
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The nuchal furrow takes its origin upon the dorsal line just in front of the 

centre and passes obliquely forward to the antero-lateral margin, cutting off 

a sub-triangular area on each valve. Thi~ double area constitutes the 

Cephalic region, which, upon the anterior portion of each valve, bears a 

broad, low node, a small elevated tubercle near the hinge, and a small node 

near the nuchal furrow, distant from the hinge. The last mentioned node 

upon each valve is u~ually ~lightly depressed at the summit, and occupies 

the position of the optic spot or eye. 

Thoracic region large, anteriorly nodose, smooth and evenly convex behind. 

Just behind the nuchal furrow and close upon the hinge-line, there is a 

transversely elongate node, with its surnnrit directed dorsally; below it an 

obliquely elongate node without apex. rrhese two nodes are separated fronr 

the broad and evenly rounded postero-dorsal area by a conspicuous furrow. 

On the ventral area is a sharply elevated and conspicuous carina, beginning 

near the antero-lateral margin, and rounding in a broadly sigmoid curve to 

the posterior extremity of the carapace. The anterior curve of thi~ ridge is 

dorsal, the posterior ventral, and the ridge itself is more strongly excavate 

upon its upper or dorsal slope. Under favorable preservation the area. 

between the carina and the ventral margin shows a series of fine, undu­

lating, elevated lines, radiating from the ventral edge of the carina. 

Surface of the carapace over the cephalic region covered with low, faint 

pustules, which become more conspicuous upon the thoracic region. Upon 

the ventral face of the carina, and at the ventral margin, these pustules 

become elongated and much stronger. In specimens from the sandy shales 

of the central counties these markings appear as punctoo. 

MANDIBLES. Two examples have been observed which retain these organs rn 

their approximately normal position beneath the carapace. Of these one 

i~ a small individual measuring about 60 mm. in entire length, which ha~ 

been dl·~cribe(l and fi~ured by Mr. Beecher (Zoe. cit. fig. 16); the other a very 

large individual, measuring 185 mm. in entire length, in which the mandibles 

have been somewhat flattened but not much dislocated. These bodies are 
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sub-triangular in outline, with their apices posterior, very convex on their 

anterior surface and elevated along their longest axis. The masticating 

surfaces are parallel, approximate, moderately broad and bear four or five 

denticles of which the posterior is apical. Their substance is tenuous as in 

the carapace, except upon the crown, where it is sufficiently thick to retain 

the form without distortion. A very large carapace, 90 mm. in length, 

which belonged to the largest individual yet observed, shows a single 

rnandible somewhat out of place, and compressed in such a manner as to 

conceal the masticating edge. It shows, however, a long process at the 

anterior extremity ("manubrium," Beecher), which has· been broken off at 

the tip. Such a process is often noticed in detached mandibles, to which 

reference will presently be made, but of the two specimens referred to in 

which these organs are undisturbed in the rock, the mandibles of the 

smaller evidently lacked any such processes, and those of the latter are 

so preserved as not to show them had they existed. These mandibles are 

situated within the posterior half of the carapace, and are at least one-third 

as long as the carapace itself. 

ABDOMEN long, slowly tapering to the caudal plate, and composed of six somites, 

which increase in length posteriorly, the ultimate joint being as long as the 

first two, and one-half longer than the penultimate. The anterior and pos­

terior margins of each somite are slightly elevated and incurved on both 

dorsal and ventral sides; the dorsal surface is rounded and gently concave 

above, except upon the last somite. The posterior margin of each somite 

bears six short incurved spines, in three pairs. The strongest pair of these 

is upon the dorsal surface, a second and somewhat shorter pair upon the 

dorso-lateral surface, and a third pair (in young individuals often very 

faint) upon the lateral margins. Upon the anterior somites these spines are 

usually quite small or visible only as nodes. The ventral surface bears 

no spines. The articulating surfaces of the somites are broad, and when 

the abdomen is normally extended they con1e into actual contact only at 

the sides, leaving both the dorsal and ventral margins distant, a fact which 

indicates (as noted by Beecher) great freedom of motion in these parts. 
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PosT-ABDOMEN. Caudal plate ~hort, sub-quadrangular upon the ventral side, and 

sharply elevated on the anterior edge; ~ub-pentagonal on the dorsal side, 

elevated in the middle on the posterior half, and produced into a telson 

which is usually about twice as long as the last somite. Articulated to 

the caudal plate are two lateral spines or cercopods, each longer than the 

telson. Each of the three spines is elevated or carinated upon the dorsal 

surface, the telson grooved along the sides, and the cercopods grooved upon 

the ventral surface. 

Surface of the abdomen and caudal spines smooth or finely granulose. 

Dimensions. Although specimens of Echinocaris punctata are not unco1nmon 

at certain localities, the parts are usually disjointed and entire individuals are 

extremely rare. rrhe most complete specin1en observed (pl. xxviii, .. fig. 3), 

is of average dimensions and measures as follows : 

Body. Cephalothorax. Abdomen. Post-ab<lomen. 

Length ----··-----· .. - 77 mm. 28 mm. 35 mm. 23 mm. 
Width _____________ 40 mm. 20 mm. 6 mm. ------

The somites of the abdomen in this specimen have the following lengths: 

First, 4 min.; second, 4.5 mm. ; third, 5 mm.; fourth, 6 rnm.; fifth, 6.5 mm.; 

f'ixth, 9 mm. The largest individual observed in which the parts are in 

conjunction affords the following measurement: 

Body. Cephalothorax. Abdomen. Post-abdomen. 

Length ------------ 195 mm. 68 mm. 96 mm. 39 mm. 
Width -----··------- 88 mm. 44 mm. ------ ------

A single very large carapace has a length of 90 mm., and the individual to 

which it belonged must have been about 244 mm. or nearly 10 inches in 

length when entire. 

Observations. Specific Diagnosis. The specimen from which the original 

description of Ceratiocaris? punctatus, Hall (loc. cit.), was drawn, is a large 

carapace, represented both in the figure given in the Sixteenth Report of 

the State Museum, and also in the Illustrations of the Devonian Fossils, with 

a strong node at the posterior extremity of the dorsal line. This node proves 
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to be a portion of the matrix of the specimen, but otherwise it is a well 

characterized representative of the species. At the time of the preparation 

of this description the parts of the animal had not been found together, and 

a large abdomen and post-abdomen of another individual were taken as the 

type of the species Ceratiocaris armatus. Material which has come into the 

possession of the State Museum since that date, establishes beyond a doubt the 

identity of the two species. Both descriptions were published at the same 

time, and although that of the latter species precedes that of the forrner by 

two pages in the letterpress of the report referred to, it appears wiser to 

accord recognition to the specific name punctatus, as C. punctatus was founded 

upon the portion of the animal most characteristic and irnportan t for specific 

discrill]-ination. Echinocaris punctata shows some points of general similarity 

with the species E. sublavis, E. multinodosa, Whitfield, and E. socialis, Beecher, 

but is readily distinguished from them by the size and disposition of the nodes, 

the curve of the lateral carinoo on the carapace, the length of the abdominal 

somites and the character of their spinous processes. 

Distribution. Hamilton group. In the black shales at Pratt's Falls, near 

Pompey Center and at Delphi, and in the sandy shales, near Fabius, Onondaga 

county; in the higher shales at Menteth's Point and Tichenor's Glen, Canan­

daigua Lake, and near Norton's Landing, Cayuga Lake. 

MANDIBLES OF PHYLLOCARrDA. Associated with Echinocaris punctata, in the 

locality which has produced the greatest number of specimens, viz., Pratt's 

Falls, and near Pompey Center, Onondaga county, large masticatory organs 

have been found quite abundantly, which, judging from a general similarity 

to the mandibles found in situ in this species, may be regarded as undoubtedly 

belonging to some species of the Phyllocarida. Beecher has described and 

illustrated these bodies (lac. cit.), and has indicated the fact that if bearin()' 
b 

the same proportion to the carapace as do the mandibles in E. punctata, they 

must have belonged either to large individuals of this species or to some 

gigantic species yet unknown to us. 
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Barrande had earlier deHcribed and figured ~in1ilar bodies (Syst. Silur. 

BolH~nle, vol. i, Suppl. p. 443, pl. xxi, figs. 41-44. 1872), from the etage E., 

associated with Ceratiocaris, and regarded thern as the maHticatory organs of 

individuals of that genuH. These mawlibles are generally somewhat trian­

gular in outline, with soinetimeH a straight but usually curved or lunate 

crown. This crown or 1na~ticating surface is broad, and bears five, six or 

seven cuspitl denticles, of which those at the extren1ities -are more pointed, 

simple and canine-like; those between having a surface strikingly similar to 

that of the human molar. The lower or Lasal portion of the rnandible is 

broad and in many instances the surface of attachment is somewhat pro­

duced behind into the manubrium. The substance of this portion of the 

mandible is n1uch thinner than that of the .grinding surface, and on account 

of its being often crushed, the manubrium is frequently not apparent, and 

in young individuals it seerns not to be developed. Judging from the 

relative proportions exhibited in the length of the mandibles, and of the 

entire animal in E. punctata, the largest of these bodies observed, which has 

a length of 38 mrn., may have belonged to an anin1al 390 mm., or upwards 

of fifteen inches in length. 

An individual of Ceratiocaris papilio, Salter, has been figured by Woodward 

(Geol. Mag., vol. ii, p. 501, pl xi, figs. 1, 2), in which the mandibles are visible 

through the substance of the carapace. They appear to be of the same general 

character as those here described, but much smaller in proportion to the size 

of the carapace, and if represented in their normal position, situated much 

more anteriorly. Woodward's figure indicates that these bodies have under­

gone a vertical displacement, as both mandibles are equally distinct ·in a 

profile view of the specimen, and it is possible that a horizontal displacement 

has pushed them forward beyond their normal position. The figures of the 

mandibles of Dithyrocaris, upon the same plate, taken from a specimen de­

scribed by Portlock (Geol. Rept. Londonderry, p. 315, pl. xii, fig. 6. 1843), 
show sorne minor <lifferences in form and outline but apparently insufficient 

to be of value as generic features. 
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EcHINOCARIS W HITFIELDI. 

PLATE XXIX, FIGS. 20, 21. 

Echinocari.~ Whitjieldi, CLARKE. Bull. U. S. Geol. Surv., No. 16, Highe1· Devonian Faunas of Ontario 
County, N. Y., p. 45, pl. ii, figs. 3, 4. 1885. 

CEPHALOTHORAX elongate, irregularly hemicordate; length of each valve some­

what less than twice the width, greatest width through the center; 1nargin 

distinctly elevated. Hinge-line long, straight, scarcely equal to the greatest 

length of the carapace; curving gently outward toward the anterior extrern­

ity, whence the margin is abruptly deflected in a straight line for a short dis­

tance, and then sharply curved to the antero-lateral edge, which is also nearly 

straight, rounding to the ventral margin which is sub-parallel with the hinge, 

the posterior margin being truncate and slightly incurved. 

Nuchal furrow indistinct on account of the flattening of the specimen. 

Cephalic region relatively small, having less than one-third the width of the 

carapace; its surface is almost wholly occupied by a low node, well defined 

on its posterior margin, but becoming obsolete toward the hinge. The surface 

of this node bears a number of elongate pustules. Close upon the hinge are 

two small tubercles, the posterior of which probably represents the eye­

node. 

The Thoracic region, near the hinge-line and just behind the nuchal furrow, 

bears three parallel, elongate tubercles, one above the other; and behind them, 

situated more ventrally, an indistinct transversely elongate node. A short 

ridge or carina takes its origin at the base of the cephalic node, near the 

antero-lateral margin, and passes obliquely backward nearly parallel to this 

margin, becoming rapidly obsolete. 

The Surface is marked by numerous low, scattered tubercles on the ventral 

and postero-dorsal areas. On the cephalic region the finer sculpture is 

minutely squamose, a feature not exhibited in other species of this genus. 

ABDOMEN unknown. 

PosT-ABDOMEN. The same fragment of shale which contains the carapace also 
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bears a caudal plate, telson anu one of the cercopodH. The plate is sub­

triangular, the telson n1odcrately long but shorter than the cercopod; all 

are ~trongly carinate, and the surface covered with indications of strong 

tubercles. 

Dimensions. The carapace of this species measures 28 mm. in length and 

16 mm. in width across one valve. The telson is 28 mm. in length to the 

extremity of the spine, and the cercopod has about the same length. 

Distribution. But a single individual of this species has been observed, and 

this has been so flattened that some of its surface-features Inay be obscured. 

The original is from the lower beds of the Portage group as originally defined 

(the "Naples beds'' of Clarke). Hatch Hill, Naples, Ontario county. 

EcHINOCARIS CONDYLEPIS, n. sp. 

PLATE XXIX, l<'IGS. H-17. 

CEPHALOTHORAX small, sub-ovate in outline; length to width upon each valve 

as 3 to 2; greatest width centrally. Surface depressed. Hinge-line straight, 

two-thirds as long as the carapace. Anterior margin gaping for a short dis­

tance on the dori'al line, abruptly angled at the anterior extremity and 

rounding in a regular curve to the ventral margin and posterior extremity; 

at the latter point the 1nargin is broadly angulated and passes thence ob­

liquely forward in a nearly straight line to the hinge. The entire margin is 

moderately broad and thick and strongly elevated, especially upon the 

postero-dorsal edge. 

Nuchal furrow obscure. 

Cephalic region sub-triangular on each valve; occupied by an irregular 

node, which is distinctly limited on its anterior n1argin by a sulcus strongly 

in1pressed near the hinge-line. This node bears four tubercles, which are 

placed at the angles of a square, two close upon the hinge-line and two 

Hituated ventrally. Of these the posterior ventral tubercle holds the posi­

tion of the optic node in Echinocaris puncfata. 
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Thoracic region characterized by a strong transverse node just behind the 

nuchal furrow, acutely tubercled near the hinge-line, and beneath this an 

obscure node extending from this furrow obliquely backward. A lateral 

ridge or carina takes its origin near the anterior portion of the carapace and 

extends backward in a broad sigmoid curve, becoming obsolete near the 

posterior region. Above this carina the postero-dorsal area is gently rounded 

and smooth. 

Surface smooth or minutely punctate. 

ABDOMEN and TELSON unknown. 

Dimensions. Three specimens of this species have been observed, and all 

are approximately of the same size, viz.: length 9 mm., width 5 mm. 

Observations. Echinocaris cnndylepis appears in many respects almost a minia­

ture of Echinocaris punctata of the Ha1nilton. shales. The nodes are essentially 

the same in number and disposition, though less conspicuous; the lateral carina 

is much shorter, but has the smne sigmoid curve; the ridge upon the postero­

dorsal margin is, however, much more strongly elevated than in the latter 

species and is not tubercled or spinose. The general abbreviation of all the 

features in which it resembles E. punctata is a persistent character, and it will 

serve to distinguish the two species, while it m~y indicate their common 

genetic origin. 

Distribution. Chemung group. In the soft greenish shales at Philipsburgh 

(now Belmont), Alleghany county. 

EcHINOCARIS socrALrs. 

PLATE XXX, FIGS. 1-12. 

Echinocaris socialis, BEECHER. Ceratiocarid~ from the Chemung and Wayerly groups. Second Geol. Surv. 
Penna., vol. PPP, p. 10, pl. i, figs. 1-12. 1884. 

E("liiwwru·is sudalis, ETHERIDGE, WooDWARD and JoNES. 'l'hird Rept. Committee on Fossil Phyllopoda of 
the Pal~ozoic Rocks, p. 35 1885. 

CEPHALOTHORAX obliquely sub-ovate in outline, widest posteriorly. Length along 

the hinge-line to greatest width as 1 to 1.5; to greatest length as 1 to 1.8. 
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Hinge-line short, straight; anterior n1argin curving smnewhat abruptly for 

a short distance, thence broadly rounding to the postero-ventral edge, there 

curving abruptly forward and pa~sing in a nearly straight line to the poste­

rior extremity of the hinge. Margins distinctly and sharply elevated on all 

except the dorsal side. 

1Yuchal furrow scarcely distinct, cutting off a sub-triangular area on each 

valve, si1nilar in relative proportions to that in E. punctata. 

The Cephalic region occupies about one-fourth the area of each valve, and 

its surface is mostly covered by a single large, elevated node, irregular in 

outline and when uncompressed, merging into one inconspicuous node lying 

near the dorso-lateral angle, another on the hinge-line at the nuchal furrow, 

and a third just opposite the nodifortn termination of the lo\ver thoracic carina. 

The Thoracic region bears two conspicuous nodes, one near the hinge-line, 

apparently continuous with the sharply elevated dorso-lateral margin, the 

other situated medially, abutting closely upon and often apparently con­

tinuous with the lowe1· carina. rrhis carina lies at a little more than one­

third the width of the Yalve from the ventral margin, takes its origin at or 

upon the median thoracic node and passes backward in a broad curve, be­

coming extinct considerably within the postero-lateral margin. At a little 

n1ore than one-half the distance between this carina and the hinge-line, 

there i~ a short, straight, or dorsally curved carinate row of ~harp pustules. 

The postero-dorsal Inargin is also sharply elevated ~nd sub-carinate near 
the hinge. 

The Surface of the carapace is covered with sharp, sub-spiniform pustules on 

its elevated portions, the depressed areas being smooth or minutely punctate. 

ABDOMEN composed of six somites, which become more elongate in outline 

toward the caudal-plate. Somites sub-cylindrical, bearing three tran~verse 

rows of posteriorly directed spinules. The first row of these lies just within 

the anterior n1argin; the second about midway across the segment, and the 

third at the posterior margin. The spinules of the first row are often 

inconspicuon~. 
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PosT-ABDOMEN consisting of a short, triangular caudal plate, which is produced 

into a slender, carinate telson, having a length son1ewhat greater than that 

of the abdomen. The cercopods have about the same length. 

Dimensions. A single specimen of average size retaining the parts in con­

junction affords the following measurements: 

Body. CPphalothm·ax. Abdomen. Pof;t-abdomen. 
Length _____________ 29 mm. 9 mm. 9mm. 11 mm. 

Width ------------- ... - - .. - - 6 mm. 2mm. ------

This very distinctly defined Echinocarid finds no close ally among the known 

species. Some points of similarity in general form and outline are suggested 

by the species E. pustulosa and E. sublr.evis, Whitfield, but specific differences 

in the number and disposition of the carinoo and the shape of the nodes are 

readily apparent. Its con1parative abundance, at the single locality where it is 

known to occur, is interesting and in consonance with the known gregarious 

habits of both fossil and recent forms of such crustaceans. 

Distribution. Chemung group. " In the shales at the base of this group as 

exposed at Warren, Pa.; belonging to the upper strata of the series when 

considered in relation to the entire thickness of the group in New York and 

Pennsylvania." (Beecher, Zoe. cit.) 

EcHINOCARis sunLJEVIs. 

PLATE XXIX, FIGS. 11-13. 

Echinocaris sublevis, WHITFIELD. New Forms of Fossil Crustacea, etc. Am. Jour. Science, 3d ser., vol. xix, 
No. 109, p. 36, pl. (unpublished), figs. 4, 5 and 6. 1880. 

Echinocaris sublevis, PACKARD. Palreozoic Allies of Nebalia. Am. Naturalist, p. 952, fig. 11. Dec. 1882. 
Echinocaris sublevis, PACKARD. Monog. N. Amer. Phyllopod Crustacea. Twelfth Rept. U. S. Geol. 1'-\urv., 

pp. ~50, 451, fig. 71b. 1883. 
Echinoca1'is sublevis, BEECHER. Ceratiocaridre from the Chemung an1l Waverly groups, etc. Second Geol. 

Surv. Penna., vol. PPP, p. 5. 1884. 
Echinocaris sublrevis, JoNES and WooDWARD. Notes on Phyllopodiform Crustaceans referable to the genus 

Echinocaris, etc. Geol. Mag. Dec. iii, vol. i, No. 9, p. 2. pl. xiii, figs. 3, 4 and 5. 1884. 
Echinocaris sublrevis, ETHERIDGE, WooDWARD and JoNES. 'l'hird Rept. Com. on Fossil Phyllopo1la of the 

Palreozoic Rocks, p. 3fi. 1885. 

CEPHALOTHORAX. Outline obliquely sub-ovate, length to width a8 3 to 2. 

Surface irregularly convex in front, evenly conYex behind. Hinge-line 
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short, ~traight, extending frmn the anterior margin two-thirds the length 

of the carapace. Anterior extremities very slightly gaping, the margin 

sharply rounding in front, pas~ing in a broad curve obliquely to the postero­

lateral region, whence it passes in a gentle curve or a direct line to the 

hinge. The type specimen is so incomplete that the posterior outline can 

not be accurately determined. The entire margin is elevate and carinate. 

Nuchal furrow distinct, taking its origin on the hinge at about one-third 

its length fron1 the anterior extremity and passing obliquely forward. 

Cephalic region sntall, sub-triangular on each valve and entirely occupied 

by a strong elevated node, the surface of which is covered with scattered 

tubercles, but it is impossible to determine which of them has served as 

the optic node. 

Thoracic region just behind the nuchal furrow Inarked by a single, strong, 

obliquely elongate dorsal node, bearing a tubercle near the hinge-line. This 

node, at it~ inferior extremity, comes almost into contact with a nodiform 

ridge, directed obliquely backward and produced into a lateral carina, which 

is parallel to the ventral margin of the carapace. Postero-dorsal area smooth, 

broadly and evenly convex. 

Surface obscurely punctate. 

ABDOMEN. Portions of the last three somites are to he seen in one of the type 

specimens. Each of these is short, sub-cylindrical, th~ posterior segment 

being a little the longest. The anterior margin of each is elevated into an 

articulating ridge, and the posterior margin into a spiniferous ridge. Upon 

the dorsal sur,face the spines on each somite appear to have been very short 

and scarcely Inore than elevated tubercles, but on the lateral surface were 

quite strong. There appears also to have been a spine on the lateral surface 

of each somite between the anterior and posterior margins. 

PosT-ABDO:\IEN. The caudal plate on the dorsal side i~ sub-pentagonal, depressed 

on the postero-lateral areas. The tel son begins as an elevated ridge near 

the anterior portion of the plate and is produced to a length probably equal-
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ing the length of the last three somites of the abdomen. The cercopods are 

somewhat curved near the base of attachment, and have a slightly greater 

length than the telson. 

Dimensions. The carapace of this species measures 17 mn1. in length and 

12 mm. in greatest width. The three somites of the abdomen and the telson 

have a length of 13 mm.; of this the first somite measures 1.5 mm. in 

length; the second 1.8 mm.; the third 2 mm.; the telson to the apex of the 

spine 7 mn1. 

Distribution. In the calcareous concretions of the Erie shales, a formation 

approxin1ately equivalent to the lower Portage shales of New York. LeRoy, 

Lake county, Ohio. 

EcHrNOCARrs PUSTULOSA. 

PLATE XXIX, FIGS. 9, 10. 

Echinocaris pnstulosa, WHITFIELD. Ame1·. Jour. Science, Third Rr>ries, vol. xix, No. lOll, p. 38, pl. (unpub­
lished), fig. 7. 1880. 

Echinocaris pustu,losa, PACKARD. Monog. N. Amer. Phyllopo<l Crustacea. 'l'welfth Ann. Rept. U. S. Geol. 
SUIT., p. 451. 1883. 

Echinocaris pustulosa, B~<.:ECHER. Ce1·atioca1·idl:e from the Chemung an(l Waverly groups, etc. Second Geol. 
Surv. Penna .• vol. PPP, p. 5. 1884. 

Echinu(·w·is }ntstulosrr, JoNES and WooDWARD. Notes on Phyllopodiform Crustaceans referable to the genus 
Echinocaris, de. Geol. Mag. Dec. iii, vol. i, No. 9, p. 2, pl. xiii, fig. 6. 1884. 

Echinocaris pustuloso, ETHERIDGE, WooDwARD an(l JoNES. Third HPpt. Committee on Fossil Phyllopoda of 
the Pall:eozoic Rocks, p. 35. 1885. 

CEPHALOTHORAX small, longitudinally sub-ovate; length to width as 3 to 2. 

Surface irregularly convex. Hinge-line ~hort, straight, length les~ than 

two-thirds the length of the carapace. The anterior extremity is broken 

off in the original specimen, but judging from the position of the nodes 

upon the thoracic portion of the carapace and the indications afforded by 

the broken edge, the anterior margin had probably about the ~arne curvature 

as in the species Echinocaris sublcevis, although in the original figure it is 

represented as Htrongly incurving near the hinge. The ventral rnargin is 

broadly curved at the posterior extre1nity, bending somewhat abruptly to 
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the postero-dorsal margin, which is nearly straight. The entire 

elevated and is especially strong upon the posterior portion. 

Nuchal furrow quite conspicuous, directed obliquely forward 

hinge-line. 

179 
. . 

marg1n IS 

from the 

Cephalic region apparently sub-triangular upon each valve and elevated 

into a conspicuous node, the surface of which is covered with sharp, scat­

tered tubercles. 

Thoracic region characterized by an arrangement of nodes similar to that 

observed in Echinocaris sublcevis: a transverse dorsal node, just behind the 

nuchal furrow, directed slightly forward, followed below by a second trans­

verse, elongated node, produced backward into a faintly curving ridge or 

carina, which becomes obsolete on the posterior area of the carapace. The 

postero-dorsal area is convex and relatively small. The surface of the thoracic 

nodes and of the postero-dorsal area is covered with conspicuous tubercles, 

while the remainder of the test appears to be minutely punctate or granulose. 

Length of the carapace 13 mm., width 9 mm. 

ABDOMEN and PosT-ABDOMEN not observed. 

Observations. A single valve of the carapace of this species has been observed, 

and, in the disposition of the nodes and ridges upon the surface, it shows a 

close resemblance to its associate in the same formation, Echinocaris sublcevis. 

E. pustulosa, however, differs frmn that species in the less oblique outline of the 

carapace, and the more centrally situated lateral carina. It resembles E. socialis 

in its strongly tubercled surface, but the differences in these two species are 

readily apparent. 

Distribution. In the calcareous concretions of the Erie shales; LeRoy, Lake 

county, Ohio. 
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EcHINOCARIS MULTINODOSA. 

Pl .. ATE XXIX, FIGS. IS, 19. 

h'r·lti11ocrtris 1nultinodosa, WHITFIELD. Nt>w Forms of Fossil Cru~taeea, etc. Amer. Jour. SciencP, Third 
Series, vol. xix, No. 109, p. 38, pl. (unpublished), fig. 8. lHSO. 

Echinocm·is ?mtltinodosus, PACKARD. The Palreozoic Alli•·s of N ebalia. Amer. N atumlist., p. 952, fig. 
10, Dec. ISS~. 

Echinor:aris mnltinodosus, PACKARD. Monog. N. Amer. Phyllopod Crust. 'l'welfth Ann. Rep. U. S. Geol. 
Surv., p. 451, fig. 7la. 1883. 

l<Jf'!tinowl'is 1JIIdti.nodosa, BEECHER. Cera1iocaridw from the Chemung and Wa\·Prly groups, et<-. ~pf·on<l 

Geol. SmT. Penna., vol. PPP, p. 5. 1884. 
Echinocaris m1tltinodosa, ETHERIDGE, WooDWARD and JoNES. '!'bird Rept. Com. on Fossil Phyllopoda of the 

Palreozoic Rocks, p. 35. 1885. 

CEPHALOTHORAX. In the two specimens of this species which have been 

observed the carapace has been somewhat cmnpressed vertically, so that the 

outline of the valves can not be accurately determined. It was probably 

much like that in Echinocaris pustulosa, transversely sub-ovate, widest an 

teriorly. The margins are thick and strongly elevated. Hinge-line short, 

being one-half the length of the carapace. On the anterior extremity the 

margin bends strongly forward from the hinge, rounding to a broad curve 

upon the ventral border; from the posterior extremity to the hinge the mar­

gin is straight. 

Nuchal furrow distinct, taking its origin just behind the second of the four 

nodes upon the hinge-line and passing obliquely forward, becoming obsolete 

at or near the anterior margin. 

Cephalic region obliquely elliptical on each valve, the anterior portion occu­

pied by a large, irregularly quadrate node, whose highl·st point is near the 

hinge. This is separated, by a deep furrow on its posterior margin, frorn a 

small but conspicuous node lying close upon the hinge. The optic spot can 

not be satisfactorily located. 

Thoracic region characterized by a strong, obliquely elongate node 

situated upon the hinge-line and Inost elevated at ils proximal extre1nity; 

terminating in a conspicuous depression which Inerges into the nuchal 

furrow. The node is sub-triangular in outline and has its apex directed 

ventrally, Below the apex of this node arises another, broad at its upper 
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extremity, transverse and produced backward into a lateral carina which 

is indistinctly preserved upon both the specimens in hand, but has evidently 

been similar in curvature to that in the species E. sub/(£vis and E. pustulosa. 

At the posterior extremity of the dorsal margin and slightly distant from 

the hinge is a longitudinally elongate node curving gently inward and 

backward, and continued into a low ridge parallel with, and, toward its 

extremity, merging into the postero-dorsal margin. The dorso-lateral area 

of the carapace is broad and evenly convex, and is separated from the 

margins by a wide sulcus. 

Surface of the carapace ornamented upon the nodes, ridges and dorso-late­

ral area with pustules, which appear as strong punctoo upon the cast of the 

ventral surface, as shown in one of the specimens. 

The carapace, when in an uncompressed condition, has a length of 33 

mm., and a width of about 20 Inm. for each valve. 

Distribution. In the calcareous concretions of the Erie shales on Paine's 

Creek. LeRoy, Lake county, Ohio. 

ELy M 0 cAR Is' BEECHER. 1884. 

ELYMOCARIS CAPSELLA, n. sp. 

PLATE XXXI, FIG, 4. 

CEPHALOTHORAX small, siliquoid, each valve longitudinally semi-elliptical in 

outline, with a length equal to two and one-half times the width. Hinge­

line straight, extending almost the entire length of the valves, and curving 

slightly downward or outward near the extremities. Anterior extremity 

rectn.ngular, rounding rapidly to the broad curve of the ventral margin. Pos­

terior extremity truncate and slightly incurved. Margin slightly thickened. 

Surface convex, elevated toward the dorsum, ventrally depressed. A faint 

node, which may indicate the position of the optic spot, is visible at about 

one-third the length of the carapace fr01n the anterior extreinity; its posi-
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tion, however, is more posterior and ventral than the optic 1node in Elymo­

caris siliqua. 

The ornamentation consists of minute, elevated, anastomosing lines, most 

distinctly seen near the ventral margins. 

The type specirnen of this species has been folded and the valves slightly 

separated along the hinge, the right valve protruding somewhat beneath the 

ventral margin of the left. The left valve measures 13.5 mm. in length, 

and 5 mm. in width. 

Abdominal and caudal parts unknown. 

Distribution. Hamilton group. But a single specimen of this species has 

been noticed, and this is from the shales above the Encrinal limestone, at the 

second falls of Tichenor's Glen, Canandaigua Lake, associated with Echino­

caris punctata, Rhinocaris columbina, R. scaphoptera, Phacops rana, Proftus macro­

cephalus, Proetus Rowi, Dalmanites Boothi and Homalonotus Dekayi. 

ELYMOCARIS SILIQUA. 

PLATE XXXI, FIGS. 5, 6. 

Elymocaris siliqua, BEECHER. Ceratiocaridre from the Chemung and Waverly groups, etc. Secon• l Geol. 
Surv. Penna., vol. PPP, p. 13, pl. ii, figs. 1 and 2. 1884. 

Elymocaris siliqua, ETHERIDGE, WooDWARD and JoNES. 'l'hird Rept. Committee on Fossil Phyllopoda of the 
Palreozoic Rocks, p. 35. 1885. 

CEPHALOTHORAX elongate-sub-rhomboidal or siliquiform in outline; hinge-line 

straight, somewhat shorter than the greatest length of the valves; length 

equal to twice the width. Anterior extremity acutely angled, rounding 

rapidly to the ventral margin, which for a short distance is nearly parallel 

to the dorsal line. The postero-ventral extre1nity is broadly rounded, the 

margin curving thence forward, and at the hinge slightly backward again, 

making a sharp angle at that point. The margin is slightly thickened and 

elevated into a low, sharp carina on the anterior and ventral edges, becom­

ing obsolete posteriorly. Surface evenly convex, sloping a little n1ore 

abruptly toward the hinge than toward the ventral margin. 
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Nuchal furrow scarcely distinct, its position probably represented by the 

posterior margin of the cephalic nodes. 

Cephalic region broadly sub-triangular on each valve, its length about one­

third the greatest length of the valve. Near the hinge-line is a conspicuous 

optic node, just behind which lies a low, faintly defined sub-circular eleva­

tion, and below this a similar elevation, which is larger, more distinctly 

defined, oval or more transversely elongate. 

Thora.cic region without nodes. Surface ornamented with low tubercles 

over the cephalic nodes, and with irregularly scattered pustules or granules 

upon the thoracic area. Fine and elevated, obscurely anastomosing lines 

are visible near the ventral margin and upon the dorsum, and the postero­

ventral margin is distinctly crenulate. 

Abdomen short, cornposed, as far as known, of two somites, the anterior 

of which, in the only specimen observed, is partially concealed beneath the 

posterior area of the carapace. Each one is sub-cylindrical, slightly tapering 

and gently constricted at the n1argin, the latter being twice as long as wide. 

PosT-ABDOMEN. Caudal plate strongly elevated and wholly occupied by the base 

of the telson, which is short and stout and bears a conspicuous median ridge. 

The cercopods are flat, comparatively narrow and longer than the telson, 

and are tninutely crenulated along their inner edges for the attachment of 

setoo. 

The surface of the abdominal somites and post-abdomen is ornarnented 

with granules and elevated lines. 

Dimensions. The left valve measures 22 mm. in length and 10 mm. in 

width. The posterior somite of the abdomen measures 7 mm. in length, the 

telson 9 mm., and each lateral spine 10 mm. in length. 

Distribution. Chemung group. Warren, Warren county, Pennsylvania. 
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T R 0 p I D 0 c A R I s' BEECHER. 1884. 

TROPIDOCARIS BICARINATA. 

PLATE XXXI, FIGS. 7-12. 

Tropidocaris bica1-inata, BEECHER. Ceratiocarid:B from the Chemung and Waverly groups, etc. Second Geol. 
Surv. Penna., vol. PPP, p. 16, pl. ii, figs. 3-5. 1884. 

Tropidocaris bicarinata, ETHERIDGE, WooDWARD and JoNES. 'rhird Rept. Committee on Fossil Phyllopoda 
of the Pal:Bozoic Rocks, p. 35. 1885. 

CEPHALOTHORAX elongate spatulate or semi-elliptical, truncate behind; length 

one and one-half times the width. Hinge-line straight, nearly as long as 

the greatest length of the shield. Toward the anterior extremity, just in 

front of the eye, it slopes gently outward to form the rostral cleft, which is 

quite narrow. 

The Rostrum is a narrow, free strip or plate, tapering to an acute apex; 

longitudinally arched, bearing a strong axial ridge and two lateral ridges. 

This body has been observed in two instances in such a position and of 

such form as to leave little doubt of its function. 

The anterior extremity of each valve is produced into a minute spine at 

the dorsal line ; at its base the margin is transverse for a short distance, 

rounding in a broad curve to the ventral and posterior edges. The poste­

rior extremity is broadly truncate, the margin rounding over the postero­

ventral angles, curving inward toward the hinge-line, and outward at the 

hinge, making a minute posterior spine at that point. The margin on all 

sides is broadly thickened, and the marginal sulcus is conspicuous. 

The Cephalic region, just within the principal lateral carina, bears a strong 

optic node, which usually shows a minute depression or pit at its summit. 

Two strong carinoo extend almost the entire length of each valve, the outer 

one the longer and more conspicuous, the inner usually terminating ante­

riorly near the dorsal line just opposite the eye, but someti1nes produced to 

the anterior angle. A low ridge extends from the eye to the anterior 

extremity and a similar ridge is also visible in some specimens between the 

eye and the inner carina, extending for a short distance. upon the thoracic 

portion of the carapace. On the exterior slope of the outer carina and 
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near the base of the cephalic region, a moderately large, semi-circular 

node is sometirnes seen, which is more distinct in ~pecimens where the 

carapace has been son1ewhat compressed. 

The Surface is ornamented by elevated anastomosing lines, which are 

absent on the thoracic region within the outer carina. 'rhe hinge-line and 

the posterior margin are di8tinctly crenulated. 

ABDOMEN. This part has not been found in conjunction with the carapace. A 

small abdomen, cmnposed of two somites and bearing a portion of a cylin­

drical telson, which was found in the t5hales with these carapaces, was refer­

red, in the original description, to this species, and it either belongs to this 

form or to some species as yet undescribed. These somites are sub-cylin­

drical, the first short, wider than long, and the second twice as long as wide, 

depressed at the anterior margins, slightly elevated and overlapping at the 

posterior rnargins, and ornamented with elevated lines similar to those upon 

the carapace. This specimen of the abdomen is small, and must have be­

longed to an individual smaller than indicated by any carapace yet observed. 

Dimensions. The best preserved of the type specirnens measures 39 mm. 

in length and 27 mm in width. The two somites of the abdomen have a 

length of 11 mm. of which the first measures 4 mm. and the second 7 n1m. 

Distribution. Chemung_ group. In the shales associated with Echinocaris 

socialis and Elymocaris siliqua. Warren, Warren county, Pennsylvania. 

TROPIDOCARIS INTERRUPTA. 

PLATE XXXI, FIG. 13. 

Tropidocaris interrnpta, BEECHER. Ceratiocarid::e from the Chemung and Waverly group~, etc. Second Geol. 
Surv. Penna., vol. PPP, p. 18, pl. ii, fig. 6. 1SS4. 

Tropidocaris interrupta, ETHERIDGE, WooDWARD and JoNES. Third Rept. Committee on Fossil Phyllopoda 
of the Pal::eozoic- Rocks, p. 35. 1885. 

CEPHALOTHORAX sub-oval in outline, reentrantly truncate behind. The right 

valve is the only part yet observed, and this shows the hinge-line to be 

straight, shorter than the greatest length of the carapace; the anterior 

extremity acute, the margrn rapidly rounding thence to the centre of thl· 
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ventral edge and passing posteriorly with the same curvature. The postero­

ventral angle is broadly obtuse, the posterior margin slightly incurved to the 

hinge-line. The surface is evenly convex and is ornan1ented by a series of 

longitudinal carinoo, of which five, including the marginal ridge, extend the 

entire length of the valve, four of them being pro1ninently exsert at their 

terminations upon the posterior margin. Intercalated between these carinoo 

is a series of shorter and less conspicuous ridges, beginning near the anterior 

extremity and mostly confined to the cephalic region; one or two extend 

for some distance upon the thorax. The number of ridges crossing the 

cephalic region is eleven, one of the shorter of these crossing the eye-node. 

The single valve has a length of 23 mn1., and a width of 10 mm. 

Distribution. Chemung group. In the shales near the summit of the forma­

tion, Warren, Warren county, Pennsylvania. 

TROPIDOCARIS ALTERNATA. 

PLA'l'E XXXI, FIGS. 14, 15. 

Tropidocaris altenwta, BEECHER. Ceratiocaridre from the Chemung and Waverly groups, etc. Sec:ond Geol. 
Surv. Penna., vol. PPP, p. 19, pl. ii, figs. 7 and 8. 1884. 

Tropidocaris alternata, ETHERIDGE, WooDWARD and JoNES. Third Rept. CommittP.e on Fossil Phyllopoda 
the of Palreozoic Rocks, p. 35. 1885. 

THIS species is represented only by impressions of two somewhat fragmentary 

portions of left valves of the CEPHALOTHORAX. Their outline cannot be satis­

factorily determined, but indications show that is does not widely differ from 

that of Tropidocaris bicarinata. These fragments are characterized by the 

numerous longitudinal ridges extending apparently the entire length of the 

valve, or somewhat interrupted and irregular in the cephalic region. These 

ridges or carinoo alternate in size, the best preserved specimen showing seven 

in all, of which the larger are finely crenulate, but no other ornamentation is 

apparent on the valve. The eye-node is distinct and is crossed by the fourth 
or middle carina. 

Distribution. Waverly group. In the sandstones at Warren, Warren county, 
Pennsylvania. 
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MESOTHYRA OcEANI, n. sp. 

PLA'l'Jj~ XXXII, FIGS. 1-G; PLATE XXXIII, FWS. 4-i; AND PLATE XXXIV, FIGS. 1-5. 

Dithyrocaris Neptuni, HALL. Illustrations of Devonian Fossils, pl. xxii, figs. 1-5; pl. xxiii, figs. 1-3. 1876. 
Dithyrocaris Neptuni, ETHERIDGE, WooDWARD and JoNES. Fifth Rept. Committee on Fossil Phyllopoda of 

the Palmozoic Roeks. 1887. 

CEPHALOTHORAX sub-quadrate or broadly spatulate; length to width as 2.5 to 1. 

Surface flattened along the axial region, slightly convex and norn1ally sonle­

what deflected on the sides. 

The dorsal line is nearly straight for three-fourths its length from the poste­

rior extren1ity; thence bending inward and again curving outward it makes 

a broad, conspicuous angle opposite the eye-node; passing thence forward to 

the anterior extremity, forming the margin of the rostral cleft, and intersect­

ing the anterior margin of the valve at an acute and slightly incurved angle. 

The angular extension upon the dorsal line is of the same length on both 

anterior and posterior slopes. On the anterior extremity of the carapace the 

margin is transverse for a short distance, rounding in a constantly widening 

curve along the ventral edge to very near the posterior extremity; thence 

backward it is slightly incurved, and at the postero-ventral angle is con­

tinued as the margin of a strong, sharp spine, which is directed inward. 

The posterior margin is transverse and nearly straight, terminating at the 

dorsal line in a short, sharp, posteriorly directed angle. On the anterior and 
--------- -------

*The distinetive features upon whieh the type species of this genus (D. Oceani) is separated from the genus 
Dithyrocaris have not been noticed in any of the descriptions or illustrations of species of that genus given 
by English or American authors. The interpretation of the eharacters of the carapace, as here given, 
requires the removal of these forms from the family CERATIOCARIDJE, and if the described species of 
Dithyrocaris shall, upon reexamination, prove to possess similar features, they may all be united under the 
family name proposed above. 
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antero-lateral edges the margin is strongly thickened, on the postero-lateral 

edge being broadly infolded, and its thickened edge continuous with the 

posterior spine. This ridge on the doublure i~ distinctly marked upon the 

upper surface of the carapace when compressed. 

The Cephalic region is gently convex and bears a strong, somewhat elongate 

eye-node, situated just in front of the extremity of the lateral carina, and 

toward the dorsal line. The summit of this optic node bears a deep pit or 

invagination, which may have held a lense or series of lenses, or it may be 

evidence of a more embryonic character in the visual organs. Upon the 

thoracic region is a strong, straight carina, extending its entire length. Its 

sides are broadly sloping, and well-preserved individuals show a finely incised 

longitudinal line about half way up each slope. On the inner slope, be­

tween this line and the summit of the ridge, there is a series of oblique 

crenulations. 

The Surface is ornamented by a ·number of low tubercles in the inter-ocu­

lar region, and elsewhere over the cephalic area by fine, elevated, frequently 

anastomosing lines; upon the extra-carinal area these lines become longer 

and more continuous. Otherwise the surface is minutely punctate or 

granulose. 

ABDOMEN composed of two somites of which the anterior was probably almost 

concealed beneath the carapace. This somite is short, one-half as long as 

wide, and slightly elevated at the margins into articulating ridges; the 

posterior somite is quadrate and somewhat longer than wide. The sur­

face of both somites is ornamented by strong, elevated, venate lines, which, 

upon the anterior joint, radiate from the crenulated margins and are directed 

forward, and upon the posterior they also radiate from the margins but are 

directed inward and backward. In one specimen these line~ are cro8~ed by 

a series of fine, parallel wrinkles, which appear to be due to compression. 

The posterior somite bears a few low,. broad tubercles. 

PosT-ABDOMEN. Caudal plate sub-triangular on the ventral surface, distinctly 

ridged on the anterior extremity for articulation with the last smnite; sub-
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pentagonal on the dorsal surface and produced into a relatively narrow 

telson, shorter than the lateral spines and strongly carinate along the axial 

line. The lateral Rpines are flat and long, with a low carina near the inner 

edge and a series of obscure, parallel ridges near the outer margin. 

The surface is marked by elevated lines, parallel to the marginR, and simi­

lar to those observed upon the abdomen, but more continuous. Strong 

tubercles are scattered irregularly over the surface of all the spines. A broad 

fimbria of setoo is visible upon the inner edges of the lateral spines, and the 

1nargin is distinctly crenulate for their insertion. 

Dimensions. The largest carapace observed is represented by a right valve,­

which measures 140 mm. in length, inclusive of the posterior spine, and 60 
mm. in greatest width. The smallest right valve has a length of 68 mn1. 

and a width of 40 1nm. The abdomen and post-abdomen of a large individual 

measure 105 mm. in length to the apex of the telson: the first smnite, 16 
mm.; the second, 22 1nm.; the caudal plate and telson, 6 7 mm. The cerco­

pods of the same specin1en are 70 mm. in length. 

Observations. The character of the articulation of the valves of the carapace 

in this species is widely different frmn that in typical species of the genus 

Dithyrocaris. If the valves came into contact only at the apices of the con­

spicuous angles upon the dorsal line a long posterior median cleft would be left 

between the valves with a width equal to that of the anterior or rostral cleft. 

Three right valves have been preserved showing this angle upon the hinge, but 

the only left valve observed has been broken at that point. If the process 

existed on both valves, as we must assume to be true in the bilaterally 

symmetrical carapaces, it is difficult to conceive how the articulation could 

have been effected by the mere apical contact of the valves at this point. 

Upon the right valve the angular extension is smooth near its apex, and the 

outer edge folded upward into a low ridge, so that it may have been slightly 

overlapped by and articulated to the valve at this point, but such articulation 

must have been quite insufficient to hold the two valves in place. \Vith 

the exception of the surface about the apex, these extensions are quite 
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strongly tubercled and thus could not have been adapted to the purpose of 

articulation. It has been noticed in the description of the species Mesothyra 

Veneris that a Hhort distance within the dorsal rnargin of the type specimen, and 

parallel to it, is an impressed line which merges into the hinge at a point 

corresponding in position to the angular process in this species. If this groove 

represents a suture or a line of symphysis, and the narrow strip of carapace 

between it and the dorsal line be removed, the outline of the dorsal margin of 

this species would be similar to that in M. Oceani. In two of the specirnens at ... 

hand there is evidence, though not conclusive, of such a median strip in this 

species, detached from, and lying alongside the dorsal margin. It seems 

neeessary to accept the presurnptive evidence of the existence of this plate in 

order to explain the rnode of articulation of the valves in this species. Such 

a plate may have been simple, articulated on each edge with the valves, or 

compound, with a suture or hinge in the axial line, as indicated in M. VPneris. 

Although the existence of this plate has not yet been positively demonstrated, 

nor the necessity of its existence recognized in species heretofore referred to 

the genus Dithyrocaris, it must be born in mind that the rostral plate, which 

presumably filled the anterior cleft between the valves, so far as known, has 

not been seen in any species of the genus. 

It will be readily conceived that a very slight degree of maceration would 

be sufficient to destroy the membrane holding these parts in place along the 

line of syrnphysis, and bodies so light as the rostrum and such a median plate, 

would be readily transported, even in quiet water, away from the heavier por­

tions of the carapace, while members of the abdomen and post-abdomen, being 

held in place by stronger ligaments and by the overlapping slotted edges of the 

articulating surfaces, would naturally withstand a force sufficient to separate 

the parts of the carapace. 

In the preliminary Illustrations of Devonian Fossils (lac. cit.) the specimens 

upon which this species is founded were referred to Dithyrocaris Neptuni, on 

account of the similarity apparent in n1any features of the post-abdominal 

parts, but a 1nore careful comparison of these parts, in the Han1ilton and 

Portage specimens leaves no doubt of their specific difference. This difference 
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consists of the following points: in M Oceani, (a) the caudal plate is smaller, 

less robust, and is covered with low tubercles; (b) the tel son is relatively much 

longer, though not as long as the cercopods (this feature is incorrectly repre­

sented on plate xxxiii, fig 7, where the telson is given about the same relative 

length as in M. Neptuni; at least a half-inch should be added to the length of 

the figure of this spine); (c) the carina on the telson is much narrower and 

more sharply angled; (d) both telson and cercopods are conspicuously tubercled, 

and (e) the linear ornamentation is less marked. 

Distribution. This elegant species is represented by portions of four cara­

paces, four abdomens and post-abdmnens and two post-abdomens without 

somites attached. All are from a single locality in the Portage group. In 

the sandy shales bearing Plumalina Vanuxemi, Dawson: Ithaca, To1npkins 

county. 
MESO THYRA N EPTUNI. 

PLATE XXXII, FIG. 7; AND PLATE XXXIII, FIG. 1. 

Dithyrocaris Neptuni, HALL. Sixteenth Rept. N. Y. State Cab. Nat. Hist., p. 76, l'l. i, fig. 9. 1863. 
Dithyrocaris Neptuni, HALL. Illustrations of Devonian Fossils, pl. xxiii, fig. 6. 1876; not pl. xxii, tigs. 1-5; 

pl. xxiii, figs. 1-3. 
Dithyrocaris Neptnni, PA<'KARD. Monog. N. Amer. Phyllopod Crustacea. Twelfth Ann. Rept. U. S. Geol. 

Snn., p. 452, fig. 73. 1883. 
Dithyrocaris Nept1tni, ETHERIDGE, WooDWARD and JoNES. Fifth Rept. Committee on Fossil Phyllopoda of 

the Palreozoic Rocks. 1887. 

CEPHALOTHORAX and ABDOMEN unknown. 

PosT-ABDOMEN. Caudal plate sub-quadrangular in outline on the dorsal side, 

strongly convex, and flattened above; produced into a broad, stout, relatively 

short telson. Along the axial line of this spine is a broad, low ridge, 

which runs to its apex and is most strongly elevated just behind the insertion 

of the spine upon the caudal plate. The cercopods are long, nearly one-half 

longer than the telson, flat and with a low ridge on their inner edges. To 

these ridges were attached the setaceous fimbrioo which are faintly visible 

on one of the lateral spines of the type specimen. The articulating edge of 

each cercopod is curved upward and forward into a smooth marginal ridge, 

which is overlapped by the adjacent edge of the caudal plate. 

The surface is marked by strongly elevated, concentric, sometimes anas-
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tomosing Htrioo, which are conspicuously angled over the rnedian ridge of the 

caudal plate and pass thence backward over the lateral spines. They are 

absent upon the telson except near its base, and upon the cercopods are more 

abundant toward the outer edge, becoming obsolescent as they approach the 

extremities. 

Dimensions. The caudal plate has a width of 27 mm.; the entire length of 

the caudal plate and telson is 81 mm. Each cercopod measures 110 mm. in 

length. 

The individual repre:-;ented by the post-abdomens must have been of great 

size when entire, making Mesothyra Neptuni probably the largest known 

species of the genus. 

Observations. The speci1nen upon which the original description of this 

species was based is a very large caudal plate with the spines attached. It 

lies upon the surface of a slab of arenaceous shale, obtained in Otsego county, 

and is accompanied by more or less fragmentary i1npressions of four similar 

caudal parts and a fragment of the marginal portion of one valve of the cara­

pace. Of the five impressions two are of the ventral and three of the dorsal 

surface, one of the latter being the type specimen and one a fragment of a con­

siderably larger individual. The slab also bears a cephalon of a young Homalo­
notus Dekayi and is thus beyond doubt frorn the Hamilton beds. 

In the preliminary illustration of the New York Devonian Crustacea (Illu:s­

trations of Devonian Fossils, Zoe. cit.), a series of large carapaces and post-ab­

domens from the lower beds of the Portage group at Ithaca, Tompkins county, 

were provisionally referred to the same species; in the final revision of this 

material a careful cornparison of the specimens from the two localities has 

shown that those from the Portage group present many well-marked and 

constant specific features distinguishing them from the type of Dithyrocaris 

Neptuni. This latter species must therefore be considered as limited to the 

Hamilton fauna, and our knowledge of it is thus far confined to the specimens 

from which the original description was drawn. 

Distribution. Hamilton group. Fron1 a loose block in the town of Plain­

field, Otsego county. 
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MESOTHYRA SPUM..tEA, n. sp. 

PLATE XXXII, l<'IG~. 8, 9; AND PLAT~ XXXIV, FIG. 2. 

Two specimens, one di~playing the ventral aspect of the caudal plate and 

the lateral spines, the other, a single long caudal spine, show the following 

points of difference from either of the specie:-; Mesothyra Neptuni or M. Oceani: 

the caudal plate is broader and it:-~ postero-lateral 1nargins straight; the cer­

copods are broad and flat and taper very slowly, their outer margin being 

thickened or carinate, and the inner bearing an inconspicuous ridge; the sur­

face of the test is srrwoth or very finely granulose, with a few pustules and 

elevated strioo on the spines near the lines of articulation. The cercopods are 

broader and stouter than in M. Oceani and very much smaller than in M. Neptuni. 

In surface ornament it differs from either. 

Distribution. Hamilton group. From the dark shales at Pratt's Falls and 

Delphi, Onondaga county. 

MESO THYRA (DITHYROCARIS ?) VENERIS, n. sp. 

PLATE XXXIII, FIG. 3. 

CEPHALOTHORAX. Right valve only known; this is longitudinally semi-ovate, 

widest anteriorly, and more than twice as long as wide. 

Dorsal line straight along the median portion of the valve, bending gently 

outward toward the anterior extremity for the formation of the rostral cleft. 

Just within, and parallel to the dorsal line, is a finely impressed line, which 

runs from the posterior extremity of the carapace about two-thirds the 

length of the shield, to a point analogous in position to the strong angle 

observable on the hinge in the species Mesothyra Oceani (q. v.), where it 

merges into the dorsal line. Were this narrow strip along the dorsum, which 

is included between the hinge-line and this linear furrow, removed, the out­

line of the dorsal margin would be the same as in that species. This feature 

has an important bearing upon the interpretation of the character of the 

dorsal articulation in M. Oceani. 

The anterior extren1ity appears to be produced at the dorsal line into a 

short spine continuous with the carapace. The specimen is slightly fractured 
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at this point so that only the outline of the spine can be detected. As it 

occupies the position of the rostral plate, there 1nay be room for question 

whether this is not such a body, but with the present evidence, all indica­

tions are that it is a prorate spine coalesced with the carapace and thus 

necessarily existing on each valve. Below this spine the margin slopes 

rapidly backward to the ventral edge, along which, for a short distance, it is 

nearly parallel to the dorsal line. The valve narrows backward, and at the 

posterior extremity the margin is produced into an acute and slightly in­

curved spine~ between which and the dorsal line the outline is strongly 

incurved. The margin is very slightly elevated and appears to be broadly 

infolded in the postero-ventral region, as in M. Oceani, the posterior spine 

being a prolongation of this ip.folded margin or doublure. 

The Surface is smooth, slightly and evenly convex. The cephalic region 

bears an optic node distant from the dorsal line, and in its vicinity the cara­

pace has apparently been somewhat compressed over some irregularity in the 

matrix. On the thoracic region is a faint longitudinal ridge, nearly parallel 

to the dorsal line, which becomes obsolete toward the posterior extremity. 

Dimensions. The single valve measures 38 mm. in length, inclusive of the 

anterior and posterior spines, and 16 mm. in its greatest width. 

Distribution. Harnilton group. In the Marcellus shales, on Mud Creek, East 

Bloomfield, Ontario county. 

DtTHYROCARIS BELLI. 

IJithyrocaTis Belli, W oonWARD. Geol. Magazine, p. 106, pl. iii, fig. 5. 1871. 
Dith!;mr·w·is Belli, ETHERIDGE, WooDWARD and JoNES. Fifth Rept. Committee on Fossil Phyllopoda of the 

Palreozoic Rocks, p. 6. 1887. . · 

THIS species was described from an extremely imperfect specimen in which 
the valves of the carapace apparently overlap along their inner margins, only 
their anterior portion being retained. The drawing shows two strong carinoo, 
but gives no indication of the hinge-line. The anterior extremity bears a short 
spinule similar to that in the species Mesothyra (Dithyrocaris ?) Veneris, and the 
surface is ornamented by abundant strioo. 

Distribution. Mid<lle Devonian. Gaspe, Province of Quebec. 
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RHINOCARIS COLUMBINA, n. sp. 

PLATE XXXI, FIGS. 16-21. 

CEPHALOTHORAX elongate-siliquiform. Surface normally arched or sub-cylin­

drical, and probably somewhat flattened toward the ventral margin. The 

anterior extremity is slightly depressed on the dorsum and produced into a 

prora or rostrum, which is vertically flattened and gently deflected toward the 

tip. On each side toward its base this prora bears a low ridge which is con­

tinued on the body of the carapace, accompanied by a faint ridge, which 

lies in the axial line. These ridges appear to extend the entire length of the 

carapace~ though indistinctly seen on most examples on account of the lateral 

compression which has usually fractured the carapace irregularly along the 

dorsum. Below the prora the margin curves rapidly downward to the ventral 

edge, where it is nearly straight for a short distance, thence curving upward 

to the posterior margin, which is transverse and incurved over the axial 

line, the posterior extremity being thus truncate. The optic spot appears to 

be indicated by a faint tubercle in the cephalic region, close to the axial 

line. There is no evidence of a nuchal furrow, and the limits of the cephalic 

and thoracic areas are thus indistinguishable. 

Surface free of nodes or tubercles, but ornamented with faint pits on the 

dorsal region and on the lateral areas with fine, raised, anastomosing lines, 

which are sub-parallel to the margin, and converge toward the anterior and 

posterior extren1ities. In all. the specimens thus far obtained the carapace 
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has been son1ewhat distorted, and the test, which is extremely tenuous, 

broken by compression in the shales. A single individual shows the im­

pression of the crown of a small mandible in the substance of the carapace. 

rrhi:-~ organ, in every visible feature, is comparable to those already described 

under the species Echinocaris punctata (page 16 7). The crown is curved or 

lunate, and bears five denticles, of which the anterior is sharp and canine­

like, the posterior broader and more closely resembling the grinding surface 

of a molar tooth. Its length is 5 mm. 

ABDOMEN. In a single example the carapace is in close association with scat­

tered somites of the abdomen, of which three are detached and the fourth 

is in articulation with the telson. One is quite broad, being twice as wide as 

long and somewhat elevated in the middle, the rnargins very slightly ele­

vated and faintly produced in the axial line; another is relatively longer but 

quite imperfect; a third about one-half longer than wide, and the posterior 

somite twice as long as wide, and nearly cylindrical. 

PosT-ABDOMEN composed of a small caudal plate, whose entire dorsal surface is 

occupied by the base of the telson, and is strongly elevated, the spine itself 

being stout and sub-conical. The cercopods, in their normal condition, are 

laterally flattened and slightly longer than the telson. 

The Surface of both abdomen and post-abdomen bears an ornamentation 

of elevated, anastornosing and slightly undulating lines, similar to those upon 

the carapace, but more conspicuous. These lines appear to be sharply angu­

lated along the axis of each smnite, and directed thence posteriorly over the 

lateral portions. 

Dimensions. All the carapaces observed are of about the same size. A 

well-preserved individual measures 48 mm. in length including the prora, 

which is 6 mm. long. The greatest width of one-half the carapace, as com­

pressed, is 16 mm. Of the abdomen one somite measures 5 mm. in length 

and 10 mm. in width; another, 7 min. in length and 5 mm. in width, and 

the posterior somite·IO mn1. in length and 5 mm. in width. The telson is 

15 mm., and the cercopods each 17 min. in length. 
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Distribution. This species is represented in the collection of the State 

Museum by fifteen specimens, most of which are in a very fragmentary condi­

tion, on account of the fragility of the test. In one locality, at the lower falls 

of Vinegar Brook Glen, near Norton's Landing, on Cayuga Lake, individual~ 

have proven to be quite abundant in the shales, but are so massed together and 

macerated as to be unsatisfactory foi" purposes of description. Han1ilton group. 

In the shales at Tichenor's Glen, Canandaigua Lake; near Norton'H Landing, 

Cayuga Lake, and upon the shores of Owasco Lake. 

RHINOCARIS SCAPHOPTERA, 11. sp. 

PLATE XXXI, FIG~. 2:.!, 23. 

CEPHALOTHORAX elongate, outline as in Tropidocaris. The prora at the anterior 

extremity is shorter than in the foregoing species, is vertically flattened and 

narrowly lanceolate, slightly broadened on its upper edge toward the base. 

The margin curves rapidly backward from the base of the prora to the ven­

tr-al edge, thence slightly upward to the posterior margin, which is transverse 

and somewhat incurved over the dorsum. The single specimen of this species 

which has been observed, is folded unsymetrically along the dorsum, and is 

laterally compressed. There are indications of a faint ridge in the axial 

line of the carapace, but this part has been broken along one side of that line. 

A strong lateral carina beginning near the anterior extremity is nearly £aral­

lel to the ventral rnargin, and becomes obsolete in the posterior region. Just 

above its anterior extremity on each side is a lo"r elevation, which is prob­

ably an optic node. 

The Surface is ornamented, on the lateral regwns below the carina, with 

elevated lines parallel to the ventralrnargin, which are stronger and more 

frequently interrupted than in Rhinocaris columbina. The surface of the 

median area within the carinoo, bears elongate linear nodes parallel to the 

axis, and several of these are visible over the surface of the optic spot. The 

intermediate space between the lines anll nodes iH minutely punctate. The 
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carapace measures 36 mm. in length, inclusive of the prora, and 25 mm. 

over the valve from one lateral margin to the other. 

Observations. Were the slender prora of this specimen broken away, Rhinocaris 

scaphoptera might readily be taken for a species of Dithyrocaris or Tropidocaris, 
for, although there is no hinge in the carapace, the normal curvature of the 

shield would cause it to yield along the axial line whenever subjected to lateral 

compressiOn. 

Distribution. Hamilton group. In the upper shales of the group, associated 

with Rhinocaris columbina, Echinocaris punctata and Elymocaris capsella: Tiche­

nor's Glen, Canandaigua Lake. 
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DISCINOCARIDJE. 

s p A T H I 0 c A R I s' CLARKE. 1882. 

SPATHIOCARIS EMERSON!. 

PLA'l'E XXXV, FIGS. 12-18. 

Spathiocari.<j Eme-rsonii, CLARKE. Amer. Jour. Science, Third Series, vol. xxiii, p. 477, pl. 0, figs. 1-3. 1882. 
Spathiocaris E1nersonii, PAcKARD. Monog. N. Amer. Phyllopod Crustacea. Twelfth Ann. Rept. U.S. Geol. 

' Surv., p. 451. 1883. 
Spathiocaris Emenoni, CLARKE. Neues Jahrb. fiir Min., etc., p. 180. 1884. 
Spathiocaris Emersonii, ETHERIDGE, WooDWARD and JoNES. Second Rept. Committee on Fossil Phyllopoda 

of the Pal::eozoic Rocks, p. 7. 1884. 
Spathiocaris Emersonii, JoNES and WooDWARD. Geol. Mag., Dec. iii, vol. i, p. 348. 1884. 
Spathiocaris Emersoni, CLARKE. Bull. U.S. Geol. Surv., No. 16. Higher Devonian Faunas, Ontal'io county, 

N. Y., p. 46. 1885. 
Spathiocaris .Emersonii, ETHERIDGE, WooDWARD and JoNES. Third Rept. Committee on Fossil Phyllopoda 

of the Pal::eozoic Rocks.' p. 3. 1885. 

CARAPACE ovate or elliptical in outline; surface elevated and sub-conical, some­

what flattened on the posterior slope, more abruptly depressed at the sides. 

The apex is situated somewhat anteriorly and connected by a low ridge with 

the inner angle of the cephalic cleft. This cephalic or rostral cleft takes its 

origin just in front of the apex of the shield and in uncompressed specimens 

widens slowly outward. In flattened individuals the inner angle and the 

width of this cleft are exaggerated. The surface of the shield is marked 

by regular, continuous, closely appressed concentric ridges, following the 

outline of the margin, becoming son1ewhat broader on the extremities and 

crowded on the lateral portions. At the posterior· extremity the surface 

is cancellated by abundant radii, and similar radiating lines are visible in 

the anterior region along the margins of the cephalic notch. The outline of 

the carapace appears to vary with advancing growth, in Inature individuals 

being nearly elliptical, but in younger specimens appearing broader at the 
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anterior extremity, so that in extremely small individuals the carapace is 

very short and cordate in outline. These variations in outline have been 

regarded by the Committee of the British Association on the Fossil Phyllo­

poda (Second and Third Repts., loc. cit.) as of specific value, but abundant 

material led,ves no doubt that the difference is develop1nental and not 

specific. Specimens are not infrequently found folded symmetrically along 

the dorsum, although there is no evidence of any dorsal suture or anchylosis 

along that line. The substance of the test is chitinous and very thin. 

Dimensions. The variation in size exhibited by specimens of this species 

is considerable. The average normal adult represented by the type specimen 

having a length of 28 mm., and a width of 16 mm. ; the smallest individual 

observed is 2 mm. long and 3 mm. wide. A very large fragment indicates a 

shield upwards of 80 mm. in length. 

Distribution. Widely distributed throughout the lower horizons of the Portage 

group as originally defined ("Naples beds," Clarke), in the towns of Bristol, 

Richmond and Naples, Ontario county; Sparta and Son Yea, Livingston 

county; and in the upper sandstones of the group at Naples and Canadice, 

Ontario county ; Portageville, Wyoming county. 

D I p T E R 0 c A R I s' CLARKE. 1882. 

DIPTEROCARIS PENN1E-D1EDALI. 

PLATE XXXV, FIG. 24. 

Dipterocaris pennce-Dredali, CLARKE. Amer. Jour. Science, Third Series, vol. xxv, p. 122, fig. 1. 18t;3. 
Diptel'Ocal'is pennre-Dredali, JoNES and WooDWARD. Geol. Mag., Dec. iii, vol. i, No.8, p. 349. 1884. 
Dipterocaris pennre-Dredali, ETHERIDGE, WooDWARD and .JoNES. Second Rept. Committee on Fossil Phyl-

lopoda of the Palreozoic Rocks, p. 11. 1884. 
Dipkrocaris pennre-Dredali, ETHERIDGE, WooDWARD and JoNES. Third Rept. Committee on Fo::;,;il Phyl­

lopoda of the Palreozoic Rocks, p. 3. 1885. 

THE original of this species consists of but one-half or one ala of the 

CARAPACE, which is very elongate, with the lateral margin straight, the anterior 

angle nearly ninety degrees and the posterior angle acute. The area of union 

("isthmus," Jones) is anterior, the cephalic cleft narrow, and the margin of the 
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abdominal cleft rapidly divergent. The surface is ornamenteu with concentric 

lines or ridges as in the associated species. 

This species differs from Dipterocaris Procne in its more abrupt anterior ular­

ginal curvature, Inore anterior isthn1us and the greater relative length of tht_• 

abdominal cleft. The dimensions of the specimen are 50 mm. in length and 

18 mm. in width to the axial line. 

Distribution. Portage group. In the upper sandstones at Canadice, Ontario 

county. 

DIPTEROCARIS PROCNE. 

PLAT I<: XXXV, J<'lGS. :!5-·27. 

Dipte1'ocaris Pro1·11e, CLARK~. Amer. Jour. Science, 'l'hird Series, vol. xxv, p. 1~2, figs. 2 and 3. 1883. 
Dipteroca'ris Proene, JnxE~ an•l WooDWARD. Geul. Mag., Dec. iii, vol. i, No. 8, p. 349. 1884. 
Dipteroca1·is ProC'ne, ETHERIDGE, WooDWARD an<l Jo:-ms. Second Rept. Committee on Fossil Phyllopoda of 

the P&lreozoic Rocks, p. 11. 1884. 
Diptei'Ocaris Procne, ETHERIDGE, WooDWARD an<l JoNES. 'l'hi1·d Rept. Committee on Fossil Phyllopo<la of 

the Palreozoic Rocks, p. 3. 1885. 

CARAPACE ovate or sub-quadrate in general outline. Surface normally elevated 

along the dorsum and broadly rounding to the side~. Cephalic cleft very 

broad and short, extending one-fourth the length of the shield ; abdominal 

cleft narrower and longer. The isthmus or the area of the union of the alee is 

situated somewhat anteriorly and has a length less than one-third the length 

of the carapace. The angles made by the Inargins of the anterior cleft and 

the periphery are large and obtuse, the posterior angles sharper. 

Surface ornamented by regularly concentric lines or ridges which make a 

slight retral bend at the margins of the cleft. An uncompressed individual 

has a length of 25 1nm., and a width of 19 mm. 

Distribution. Portage group. In the upper portion of the formation in the 

township of Canadice, Ontario county, and in the sandstones of the Chemung 

group 1,000 feet higher at Haskinsville, Steuben county. 
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DIPTEROCARIS PES-CERV JE. 

PLATE XXXV, FIGS. 20, 21. 

Dipte1'0caris pes-cervre, CLARKE. Amer. JoUJ·. Science, Third Series, vol. xxv, p. 1~3, figs. 4 and 5. 1883. 
Dipterocm'is pes-cervre, JosEs and WooDWARD. Geol. Mag., Dec. iii, vol i, No.8, p. 349. 1884. 
Dipterocaris pes-cerrre, ETHERIDGE, WooDWARD and JoNES. Second Rept. Committee on Fossil Phyllopoda 

of the Palreozoic Rocks, p. 11. 1884. 
Dipterocari.<; pes-cervre, ETHERIDGE, WooDWARD and JoNES. Third Rept. Committee on Fossil Phyllopoda 

of the Palreozoic Rocks, p. 3. 1885. 

CARAPACE small, elongate-lanceolate in outline; isthmus slightly anterior and 

one-fourth as long as the shield. Cephalic cleft short, margins rapidly 

diverging, and making obtuse and rounded angles on the periphery. 

Abdominal cleft long and narrow, its margins making sharp angles at the 

posterior extremity. 

The surface is ornamented as in the preceding species. 

Dimensions of the type specimen, length 11 mm., width 6 mm. 

Distribution. Chemung group. In the lower shales of the group at Dansville, 

Livingston county. 

Digitized by the New York State Library from the Library's Collections



::0 E 0 .A.F 0::0 A.-

CARIDID.!E. 

pAL .iE 0 pAL .iE M 0 N' WHITFIELD. 1880. 

p ALlEOPALlEMON N EWBERRYI. 

· PLATE XXX, FIGS. 20-23. 

PalOJopalcemon Newberryi, WHITFIELD. Amer. Jour. Science, Third Set·ies, vol. xix, No. 109, p. 41. 1880. 
Unpublished plate, figs. 1-3; also Palreontology of Ohio, pl. viii, figs~ 19-21 (unpublished). 

CEPHALOTHORAX elongate and slender, tapering toward the anterior extremity; 

dorsum narrow; latera narrow in front, rapidly widening behind and sloping 

from the edges of the dorsum in nearly a vertical plane. Margin inflected 

on the ventral side, slightly thickened and finely sulcate just within the edge, 

on the postero-lateral area rounding in a broad forward curve to the poste­

rior e~ge, which is conspicuously reentrant. A sharp carina extends along 

the axis of the cephalothorax and, bifurcating near the anterior extremity, 

leaves a gently concave triangular area between its branches, which does not 

show satisfactory evidence of having been produced into a rostrum. Each 

branch of the axial carina connects with the anterior extremity· of a dorso­

lateral carina, and between this and the axial carina the surface is gently 

concave. The entire surface is ornamented by fine, elevated, venate, fre­

quently anasto1nosing lines, which are more conspicuous on the latera than 

on the dorsum, and have a general direction upward and backward from the 

ventral margins. From the anterior extremity on each of the latera a fine, 
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elevated grooved line runs backward, bifurcating once and becoming extinct 

before reaching the n1iddle of the shield. 
The eyes are wanting, but the sockets of the ocular peduncles are plainly 

discerned. The antennules are absent, the antennoo being. represented by 

two very long and large joints, which are flat on their lower surface, convex 

above and somewhat inflated in the middle; their inner extremities are 

concealed beneath the cephalothorax, but they are undoubtedly the distal 

peduncular joints of these appendages similar to those in smne species of 

Crangon (C. boreas). A single joint of a maxillary palpus (?) is visible on the 

right side of the specimen, followed by portions of all the five pairs of 

ambulatory appendages. Of the first leg two joints are visible, the proximal 

being very broad where it disappears beneath the carapace, tapering to a 

narrow anterior extremity; the distal joint is also broad, but narrower than 

the former; the second leg is indistinctly represented by fragments of two 

joints, both of which appear to have been slender; the third leg shows two 

joints, the proximal broad and the distal more slender ; the fourth is repre­

sented by a single slender inner joint, while the fifth shows three joints, all of 

which are very slender. 

The ABDOMEN tapers rapidly toward the telson, the somites increasing in length 

as they grow narrower. The smnites are strongly arched, the ventro-lateral 

portions being smnewhat incurved and posteriorly inclined. The basal joint 

of the first two abdorninal appendages on the right side, and of the second 

and third pair on the left side are visible. The surface of the somite, 

though indistinctly preserved, was evidently ornarnented as in the 

cephalothorax. 

The TELSON consists of a broad, rapidly tapering, convex spine, bearing a low 

axial ridge; articulated to its antero-lateral rnargins and to the posterior mar­

gin of the ultimate somite are the compound lateral spines, which are con­

nected by a mernbranous expansion. The lateral caudal spines are com­

posed of a short basal joint, sub-pentagonal in outline, the anterior margin of 

which is articulated to the ultimate somite, the outer posterior margin being 
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jointed to the spine itself, and the inner posterior n1argin articulating with a 

flat thin lamellar spine, which lies in the middle of the membranous 

expansion. 

Dimensions. The single specimen of this species which has been observed 

has the following dirnensions: Entire length of carapace (the caudal ex­

pansion being slightly infolded), 36 mm. ; length of cephalothorax, 21 mm.; 

length of basal joints of antennoo, as far as visible, 9 mm.; width of caudal 

expansion 17 mm. 

Distribution. In the Erie shales, at LeRoy, Lake county, Ohio. 
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FE:Y"'LLOFOD.A. 

LIMNADIAD.cE. 

E S THERIA, RuPPELL. 1857. 

ESTHERIA PULEX. 

PLATE XXXV, FIGS. 10, 11. 

Er;;theria p1tlex, CLARKE. Amer. Jour. Science, Third Series, vol. xxiii, p. 476, plate 0, fig. 4. 181;2. 
Esthe1ia pulex, PACKARD. Monogr. North Amer. Phyllopod Crnst., p. 355; Twelfth Ann. Rept. U. S. Geol. 

Surv. 1883. 
Estheria p1tlex, ETHERIDGE, WooDWARD and JoNES. Fifth Rept. Committee on Fossil Phyllopoda of the 

Palreozoic Rocks, p. 10. 1887. 

CARAPACE minute; outline sub-circular; beaks slightly anterior, prominent and 

somewhat incurved. Surface evenly and strongly convex, the most elevated 

point being the center of the valve. 

Hinge-line short and somewhat obscured by the anterior and posterior 

slope from the beak. The surface bears six or eight concentric ridges, 

which are broad and flattened above and separated by narrow furrows. · 

The test is tenuous, and the very narrow, impressed interstitial furrows do 

not show any trace of the fine sculpturing often observed in other species 

of this genus. 

Of this species six individuals have been observed, the average dimensions 

of which are ~ mm. in length and i mm. in width. Five of these occur 

together upon a small fragmel).t of shale about 15 mm. square, upon which 

twenty individuals of Entomis, Beyrichia and Leperditia are crowded. The 

specimens are from a thin layer in the Hamilton shales, which is extremely 

Digitized by the New York State Library from the Library's Collections



CRUSTACEA. 207 

prolific in the remains of these gregarious creatures. Although examples of 

the Estheria have not proven abundant, its crustacean nature is sustained by 

its associations. 

Observations. Estheria pulex is noteworthy as being the oldest described 

representative of the genus and the first found in America below the Trias. 

In outline and surface n1arkings it bears a striking resen1blance to E. mem­

branacea, Pacht, fron1 the Old Red of Caithness, while most of the species 

occurring in younger rocks have the beak more anterior and the outline more 

nearly sub-trigonal. It is known that none of the living species of Estheria 

are properly marine animal~, and it has been suggested in the original descrip­

tion of this species that its presence in the shales of the Hamilton group may 

indicate the existence of pools of fresh or brackish water along the sea-shore 

of that period. The unusual abundance of ostracodous species in association 

with this Estheria furthers the probability of this supposition. 

Distribution. Han1ilton group. In the soft shales, Miles' gully, Hopewell, 

Ontario county. 

s cHI z 0 DIscus' N. G. (J. M. C.). 

ScHrzoDrscus CAPSA, n. sp. 

PLATE XXXV, FI_GS. 1-9. 

CARAPACE sub-circular or broadly ovate in outline; greatest length along the 

hinge-line; greatest width just behind the beaks and ~lightly anterior to the 

center of the shield. When the valves are fully expanded the width nearly 

equals the length; normally, however, the valves appear to have been Inore 

or less folded along the hinge, and when closed were probably in actual 

contact with each other along the ventral margins. The majority of the 

specimens found have the valves in contact along the hinge-line, but 

expanded; a few show the valves to be laterally compressed. 

Surface gently and regularly convex and elevated at the beaks, which an· 

anterior, but distant from the extremity of the carapace by one-third its 
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length. Their apices scarcely reach the hinge-line and are gently incurved. 

Toward the hinge their slope is abrupt, leaving the hinge-line slightly 

depressed. The posterior slope sometimes shows a low sinus as in many 

species of lamellibranchiata. 

Hinge-line long and straight, extending the entire length of the carapace 

and showing no articulating teeth or ridges. 

The ventral margin is gently recurved and scarcely thickened. 

Surface ornamented by continuous, concentric, sharp ridges, which are 

closely crowded near the apices and more distant on the posterior portions of 

the valves. Of these ridges, twenty-five may be counted in a full-grown 

individual. 

Dimensions. Considerable variation in size is noticeable in the specimens 

at hand. A mature individual has a length of 15 mm., and a width of 13 
mm.; the youngest example a length of 4.5 mm., and a width of 4 mm. 

Observations. This unique species in outline and sculpture presents a striking 

similarity to species of the genus Aptychopsis. It lacks, however, any evidence 

of a rostral plate and of any anterior cleft for the reception of such a plate. 

Its affinities are evidently with the genus Estheria and Leaia, as is shown by 

its u1nbonate valves, but it differs from the former in its remarkably elongate 

hinge-line, absence of the characteristic surface ornamentation, and from the 

latter in outline, and in the absence of the posterior ridge. It may, therefore, 

be regarded as constituting a new generic type of Phyllopod crustacea. 

Distribution. Hamilton group. A number of specimens of the species have 

been obtained, all from a single locality, in the limestone at the base of the 

Hamilton shales near Centerfield, Ontario county. 
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BALANID/E. 

p R 0 T 0 BALANus' N. G. (R. P. WHITFIELD). 

PROTOBALANUS HAMILTONENSIS, n. sp. (R. P. W.) 

PLATE XXXVI, FIG. 23. 

SHELL small, ovate in general outline, narrowing toward the carinal extremity; 

surface depressed-convex, most elevated at the apex of the carina; composed 

of twelve peripheral plates. 

Carina sub-semicircular in peripheral outline, conspicuously elevated to 

an obtuse apex, which lies just within the proximal margin of the plate; 

regularly sloping on the anterior surface, but slightly incurving or concave 

upon the .sides. 

Rostrum short, posterior margin broadly curving, apex scarcely elevated. 

The lateralia, which are regularly disposed in five pairs, are symmetrical, 

and of the same general elongate, triangular form and of nearly the same 

size, the anterior members being somewhat the larger. The apices of these 

plates, as far as preserved, are slightly elevated and elongated in a short 

ridge toward the axis of the shell. All these plates are marked by low, 

radiating ridges, which become obsolete before reaching the apex. Of these, 

twelve may be counted upon the carina and six or eight upon the rostrum; 

on the lateralia they vary in number from four to seven. The radial areas 

are conspicuous and, as far as can be discerned, smooth. A portion of the 
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type ~pecimen has been broken away, removing the summits of the posterior 

plates and covering the spot where the scutum and tergum would norrnally lie. 

The specimen, which retains the replaced substance of the original shell, 

shows an expanded margin about a portion of the periphery, and this prob­

ably represents a portion of the edge of the valves which has been flattened 

and creased by cornpression. 

Dimensions. Length 4.5 mm., greatest width 3.5 mm. 

Observations. This minute species is the only known representative of the 

Balanoid cirripeds in the Palooozoic rocks, with the exception of Balanus carbo­

narius, Petzhold, frorn the Carboniferous rocks near Dresden, Saxony (N eues 

Jahrb. fll.r Min., etc., 1842). Protobalanus, however, differs essentially from 

other forms which are included in the order Balanidr£ in its great number 

(twelve) of plates, the usual number being six, four or one. This fact is not 

without significance, as it may indicate a greater specialization and a higher 

Jegree of structural development than in the other fossil and recent species of 
this order. 

Distribution. Hamilton group. In the Marcellus shales : A von, Genesee 
county. 

PAL ..iE 0 C R E U S I A, N. G. (J. M. C.). 

P ALlEOCREUSIA DEvONICA, n. sp. 

PLATE XXXVI, FIGS. :.!4-~6. 

CAPITULUM ovate in outline, patelliform; length to greatest width as 5 to 4. 

Surface gently conical, slightly depressed on the posterior slope. The apex 

is truncated by a horizontal plane, forming a relatively large central apertun• 

having approximately the outline of the shell itself, and a length equal to 
one-third that of the shell. 

The substance of the shell is apparently thin; its surface marked by 

faint radiating strioo or elevated lines. There is no apparent evidence of 

the separate original plates, all having been coalesced into a single external 
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plate as i~ characteristic of the genus Crcusia. A single conspicuous furrow, 

slightly within and concentric with the margin, may indicate the line of 

contact of the capitulun1 with the walls of the basis. 

Basis tubuliform, sub-cylintlrical or cup-~haped. 

The specimen is attached to a colony of Pavosites hemisphericus and has at 

smne time been overgrown as far as the aperture by the multiplication of 

the cell tubes. A portion of the coral was subsequently removed by natural 

causes, exposing the capitulum, but leaving the tubular basis completely 

enveloped. The surface of the former still bears traces of the cell walls 

of the coral. By removal of a portion of the coral near the side of the 

specimen it is found that the internal cavity is. partially filled with soft 

decmnposed chert, the remainder of the cavity filling, the capitulum and the 

entire coral being silicified. The internal plates, scutum and tergum, are not 

preserved. 

Dimensions. The capitulu1n has a length of 10 mm., and a width of 
8.5 mm. The depth of the tubular basis can be measured through the 

aperture for 8 mm., but is probably somewhat greater. 

Observations. This interesting species brings to our knowledge a representa­

tive, from Devonian rocks, of forms included under the recent genera Pyrgoma 

and Creusia, neither of them previously recognized in palooozoic formations, and 

the latter not heretofore known among fossils. Features of distinctively generic 

value in which this species differs fron1 recent members of the genus Creusia 

are not readily apparent, and, therefore, the term Palceocreusia is used tenta­

tively to express the probability that such differences will eventually be 

found. 

Distribution. Corniferous limestone. LeRoy, Genesee county. 

Digitized by the New York State Library from the Library's Collections



LEPADID~,E. 

S T R 0 BILE PIS, N. G. (J. M. C.). 

8TROBILEPIS SPINIGERA, n. sp. 

PLATE XXXVI, FIGS. 20-22. 

A SPECIMEN from the soft shales of the Hamilton group, in a fair ~tate of 

preservation, presents features whose homologies are 11ot at present well 

understood and do not permit a satisfactory interpretation of their taxonomic 

relations. The specimen itself is here described as it appear~, and this descrip­

tion must serve temporarily as the diagnosis of the species: 

The CAPITULUM consists of a conical terrninal plate 5 mm. in height, having a 

nearly circular base, 10 mm. in diameter, against which lie the final plates of 

three vertical ranges, one at either side an(l one in the middle of the speci­

men. Of these three ranges, the plates composing those at the sides are of 

about the same size, while those on the central range are much sn1aller. 

All these plates have, ho\vever, about the same general trihedral fonn, but 

differ somewhat in details. 

The first plate in the left vertical range is abruptly truncated on its anterior 

margin, from apex to base; from the apex backward ~harply angulated mHl 

sub-carinate near the apex, becoming broader as it approaches the margin. 

This plate is quite unsymmetrical, its outer lateral slope being broad, equi­

lateral, or gently concave; the inner slope convex, very narrow, angulated 

by three radiating ridges, the mid(lle one of which is the strongest. 

The second plate of this range is narrow and sellate, the antero-lateral 

slopes being concave. and the apex overarching. The posterior portion is 

angulated, without carina, awl is broa<lly curved, rnaking a moderately sharp 

angle with the antero-lateral faevs. This plate is nearly bi-latt·rally sy1mnet-
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rical, the outer portion of the posterior slope being a little more convex than 

the inner. 

In the third plate the for1n is much as in the preceding, but is broader, 

the apex more central and not so strongly incurved, the antero-lateral slopes 

more conspicuous and the posterior slope narrow and un:-~ymmetrical. 

The fourth plate is almost the reverse of the first in form; the posterior 

area is abbreviated, very narrow and slightly concave just beneath the 

elevated apex; the outer lateral slope is broad and fiat. Whether the 

plate bears a median carina and differs as widely in the size of its lateral 

faces as in the first plate, cannot be determined, as it is largely covered by 

the preceding plate of the range. 

The fifth plate is broken and its form cannot be satisfactorily determined. 

In the right vertical range the plates were evidently symmetrical with those 

of the left, but have been somewhat displaced from their normal position. 

The first is in place; the second has been pushed out of its place and is not 

apparent, unless it is represented by the upturned lower surface of a plate 

visible near the lower portion of the specimen lying beneath the other plates; 

the third plate is pushed backward so as to show the strongly carinate anterior 

surface of the fourth plate projecting beyond its anterior edge; beneath this 

lies also the anterior edge of the fifth plate, showing that it also is carinate; 

and back of them all lies the sixth plate with a posterior apex, truncate 

behind, lateral slopes broad, the outer being the broader, and separated from 

the inner by a carina. Although this plate does not appear in the left range 

it may be represented by a fragment lying beneath the inner edge of the 

fourth plate of that range. 

The axial range is composed of small plates having about one-third the 

diameter of those of the lateral ranges. These differ considerably in for1n, 

but appear to be hi-symmetrical. Three are to he seen in juxtaposition on 

the anterior portion of the specimen, and a fourth is displaced and lies be­

hind the inner posterior edge of the fourth plate of left range. 

In addition to these three ranges of plates is a vertical row of spines, 

which, whatever their normal position, lie in a more or less <letached condi-
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tion about the right and lower edges of the specimen. Sixteen of these 

spines n1ay be counted, the first eleven lying regularly one below another 

along the edge of the terminal and first right lateral plates, and increasing 

in size downward. The remaining five are larger and detached, but still 

showing a degree of order in their arrangement, their bases all directed inward 

about the lower margins of the specimen. These spines are about four times 

as long as wide, the first ten deeply grooved on their exposed surface, the last 

six apparently turned over, showing a surface sharply carinate on the axial 

line and grooved within the margins. The position of this range of spines 

was in all probability opposite to the axial range of small plates, and the 

pressure, to which the specimen has been subjected in the shale, has displaced 

it by pushing it around to the right without scattering the spines to any 

· great degree. 
The plates and spines are calcareous, with a strongly punctate surface, and 

more or less distinct concentric growth-lines, which in the broader plates are 

crossed by low, radiating ridges and furrows. The basal edges of the plates 

are thick and crenulated on the under side. 

The species thus appears to have been con1posed of four vertical ranges, 

three of plates and one of spines ; of these the two larger rows of plates 

were in themselves asymmetrical, but were symmetrical in position, number 

and form; the third row was made up of bilaterally symmetrical plates, 

themselves symmetrical in position with the row of spines. All these 

ranges overlapped or were terminated by a conical plate. 

Dimensions. The terminal plate has a diameter of 10 mm., and a height 

of 5 mm.; the elevation of the apex is slightly uwre than this in some of 

the other plates, and the width of the plates in the lateral ranges varies as 

pointed out in the description. The smaller plates have a diameter of 4 or 

5 mm.; the spines a length of from 5 to 8 111m. The entire animal must 

have been between 25 and 30 mm. in length. 

ObservaUons. In the :;;pecies of Turrilepas (T. Wrightianus), figured by H. \Vood­

ward (Quarterly Journal Geol. Soc., vol. xxi, 1865), and of Plumulites given by 

Barrande (Syst. Sil. de la Boht·me, vol. i, snppl., 1872), the number of vertical 
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ranges of plates appears to be a mattt•r of uncertainty and probably also of 

variation. Turrilepas TVrightianus, De Koninck, ha~ four ranges and Barrande 

has expressed the impossibility of ascertaining from his specimens of Plumulites 

the exact number of these rows, regarding it as not less than four and rarely 

so few. In Lrpidocoleus, Faber, there appear to be but two ranges of plate~. 

In none of these genera has the character of the upper extremity of the anirnal 

been ascertained. Strobllepis spinigera may prese_nt a similarity to Turrilepas 

(Plumulites) in the numerical arrangement of its part~, but it presents an 

association of characters which separate it frorn either of those genera. In 

recognizing the cirriped character of this fossil, it is difficult to conceive how 

such a body, capped at the anterior extremity by a circular conical plate over 

which the adjacent plates are lapped, could have served as anything but the 

capitulum of the animal. There is no such difference in the character of the 

plates as would allow some of· them to be regarded as peduncular and some as 

capitular, and no evidence that any scaly peduncle was attached beneath the 

plates. On the contrary the "·hole association of plates appears to represent a 

simple and uncomplicated primary type of lepadiform capitulum, less condensed 

and nwdified than in recent representatives, Scalpellum, Lepas, lbla, etc. 

Distrib-ution. Hamilton group. In the upper shales near Menteth' s Point, 

Canandaigua lake. 

TURRI L EPA S, WooDWARD. 1865. 

TURRILEPAS FLEXUOSUS, n. sp. 

PLATE XXXVI, J<'IG. 1. 

A SINGLE minute plate is characterized by the following features: Outline 

obliquely lanceolate; nucleus apical; a longitudinal furrow, lying just behind 

the middle line of the valve, begins at one-third the distance from the apex 

to the basal margin, becoming broader and deeper as it proceeds, it~ slope 

on the anterior side being much stronger and rnore abrupt than on the 

posterior. 
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Surface ornamented by elevated lines, which are transverse and closely 

crowded near the apex, becmning strongly lamelliform and bent downwards 

over the longitudinal furrow, those toward the base not crossing this depres­

sion. Where thus interrupted the lines have multiplied more rapidly than 

on the anterior portion of the valve. 

Length of the single plate 2.5 mm., width 1.5 mm. 

Distribution. Upper Helderberg group. Corniferous limestone : In the 

boulders of decornposed chert, Canandaigua, Ontario county. 

TURRILEPAS CANCELLATUS, n. sp. 

PLATE XXXVI, FIG. 2. 

A SINGLE plate is characterized by a few distant elevated concentric lines, 

crossed by fine, closely crowded, interrupted, radiating lines, which are more 

elevated and more conspicuous toward the posterior margin. The valve 

appears to be sinuous rnedially and is abruptly deflected to the left antero­

lateral margin. 

The specimen is small, measuring 2.5 mm. in height and 2 mm. in length. 

Distribution. Upper Helderberg group. . Corniferous limestone : In the 

decomposed chert, Canandaigua, Ontario county. 

TURRILEPAS DEVONICUS. 

PLATE XXXVI, FIG. 3. 

Pl?J.mulites De'l,onicus, CLARKE. Amer. Jour. Science, 'l'hird Series, vol. xxiv, p. 55, figs. 1 and 2. 1882. 

THE plates of this species appear to be of two forms ; one elongate-sub­

triangular and feather-like, the lateral rnargins curving to the nucleut-~, which i8 

apical, basal margin terminal, surface fiat except for a rounded median ridge 

extending from the apex to the base, which becomes wider and ~tronger with 

each increment of growth along the margins; concentric growth lines elevated, 

moderately distant, curving upward and closely appressed. The other form is 

broader and oblique, with sub-equal, convex rnarginH, and sub-apical nucleus, 
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and without the median ridge. These different forms of plates have been 

found in close. proxi1nity leaving little doubt of their coherence in the same 

individual, probably being from separate vertical ranges in the composition of 

the capitulum. The elongate form finds a close parallel in some of the Bohe­

mian species, as Plumulites Bohemicus, Pl.fraternus, Pl. compar, Barrande, although 

the· latter attained a considerably greater size, and it appears probable that the 

broader plate here described is homologous with the plates termed by M. Bar­

rande the valve fenestree, found in association with the plumate plates in well­

preserved speciinens from the (·tage D. This plate was however regarded by 

Barrande not as a member of a range of similar plates but as isolated among 

the other plates composing the capitulum. 

The scales of Turrilepas Devonicus are sn1all, the elongate forrr1 1neasuring 3.5 
mm. in length and 2.5 mm. across the base, the broader form 2.5 mm. in length 

and 2 mm. in width. 

Distribution. Hamilton group. In the shales and limestones near the base of 

the Hamilton shales: Canandaigua and Centerfield, Ontario county. 

TURRILEP AS SQUAMA, n. sp. 

PLATE XXXVI, .I!'IGS. 5-S. 

A FEW scattered plates exceeding in size any belonging to the associated 

species appear to represent a distinct form. These are broadly sub-triangular, 

having a width nearly equal to the length. The best preserved examples are 

valves fenestrees, having the nucleus sub-apical. The earliest of the concen­

tric strioo are nearly circular, becoming sinuous, more transverse and more 

closely crowded near the basal margin. Along the posterior 1nargin the strioo 

present the appearance of being "gathered," but they become obsolete before 

reaching the anterior margin. 

'fhe surface is nearly flat, with indications of a low sinus near the middle of 

the valve and toward the posterior edge. The other plates referred to this 

species have the same general form, and the nucleus apical, one of them being 

abruptly deflected toward the anterior margin. They all agree in the character 
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of their sculpture, which consists of fine incised lines separated by broad, re­

trally sloping annulations. This ornamentation is noticeably coarser than in 

any of the associated species. 

Their size varies from a. length and width of 4 mm. to a length of 6 mm. 

and a width of 5 mm. 

Distribution. Han1ilton group Centerfield and Canandaigua, Ontario county. 

TURRILEPAS NITIDULUS, n. sp. 

PLATE XXXVI, FIG. 4. 

A SINGLE plate wanting the nuclear portion is distinguished from the asso­

ciated forms by its very fine and closely set concentric strire, and its broad 

posterior area, which is covered with conspicuous pits or punctre, apparently 

arranged also in concentric lines. The basal margin is gently sinuous, corres­

ponding with the sinuous concentric lines, and a broad low ~inus is apparent 

over the n1edian portion of the valve. 

The length of the specin1en is 2.5 Inm., and the height about 2 mm. 

Distribution. Hamilton group. In the lower shales at Fall Brook, Hopewell, 

Ontario county. 

TuRRILEPAS FOLIATUS, n. sp. 

PLATE XXX\'1, FIG. 15. 

A SINGLE plate has an elongate semi-lanceolate or semi-saggitate outline, and 

a length equal to three times the height. The nucleus is not distinctly seen in 

the specimen, and the concentric lines in its vicinity appear to be obsolete, but 

further downward are closely crowded and clearly defined. The posterior 

margin is long and straight, appears to have been slightly elevated or thickened 

and possibly folded. The anterior margin seems to have been abrupty curved 

across the plate, rounding backward to the straight basal margin. 

The height of the plate i~ ~.5 mm., ihl length 7 min., and the distance along 

the posterior margin 9 mm. 

Distribution. Hamilton group. In the lin1estone layer:-; at the base of the 

Hamilton shales: Canandaigua, Ontario county. 
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TuRRILEP AS TENER, n. :-~p. 

PLATE XXXVI, FIGS. 9-14. 

To this species are referred certain plates which have the same general out­

line and surface features as in all the other specimens observed. One fragment 

of shale retains ten of these plates over the surface of a square inch. The out­

line is equilaterally triangular and the surface nearly flat; the nucleus apical; 

the anterior and posterior margins straight, diverging at an angle of seventy-five 

degrees; the basal margin is gently sinuous, curving upward toward the poste­

rior, and downward toward the anterior margin. Along the posterior margin, 

the plate is abruptly deflected toward the opposite side, but this is only for a 

very short distance. When the plates are not flattened there appears to be an 

elevated fold or broad ridge, situated in front of the axial line of the plate, 

running from the apex to the basal margin. The concentric strioo are fine, ele­

vated and crowded closely. together, becoming obsolete just before reaching the 

anterior margin. As in other forms of this genus, these lines curve upward at 

or near the anterior and posterior margins. 

All the specimens observed have about the same length and height, which 

is 3.5 mm. 

Distribution. Hamilton group. In the lower shales at Centerfield, Ontario 

county. 

TURRILEPAS (?) NEWBERRY!. 

PLATE XXXVI, FIGS. 16-19. 

Plumulites Newberryi, WHITFIELD. Annals New York Acad. Sciences. vol. ii, No.8, p. 217. 1882. 
Plnrnulites Newberryi, WHITFIELD. Pal. Ohio, vol. iii, pl. viii, figs. 6-11 (unpublished). 

THE specimens referred to this species consist of detached plates, of large 

size, and generally obliquely sub-triangular outline. They are usually flattened 

in the shales and somewhat indistinctly preserved, but were evidently of sub­

conical form. With a single exception, the nucleus is apical and inclined 

slightly to one side, the anterior margin gently incurved, the posterior convex, 

and the basal margin sinuous, a feature caused by a broad. depression running 

from the apex obliquely backward. A single specimen preserved in a rolled con-
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cretion retains two plates in juxtaposition, one of which indicates that the true 

form was sub-conical, appressed at the sides, with a broadly rounded, somewhat 

flattened dorsu1n. The anterior margins, from the apex to the base, appear to 

have been distant, leaving a broad cleft between them. Some of these charac­

ters are also shown upon the flattened specimens. There is but one exception 

exhibited to the general sub-triangular form of these plates, and that is afforded 

by a small example in which the apex is central and both anterior and poste­

rior margins convex. The substance of the valves is chitinous, tenuous and 

reduced to a carbonaceous film; the surface is ornamented by concentric undu­

lating ridges, which are closely crowded near the apex, and also near the basal 

margin in old specimens. The dorsum shows traces also of fine elevated 

radiating lines. 

These plates vary in size from a length of 6 mm. and a height of 5 mm. to 
a length of 27 mm. and a height of 20 mm. Fragments also indicate a very 

much greater size. 

Observations. The fossils which constitute this species vary widely in some 

features from those referred to Plumulites by M. Barrande, as well as from other 

species of this genus occurring in the rocks of New York State. All these 

are of very much smaller size, and are simple plates, never folded or rounded 

over the back or conical, and are usually characterized by a conspicuous ridge 

passing from the apex to near the basal margin. It is difficult to see how the 

combination of these sub-conical bodies in vertical ranges could produce such a 

scaly peduncle or capitulum as existed in Turrilepas. Should the anterior Inar­

gins of these valves prove to be cleft from apex to base, they \vill resemble 

much more closely in form, contour and surface sculpture, the fossils which 

have been described under the genus Spathiocaris (page 199). 

Distribution. In the black shales at Sheffield and Birmingham, Erie county, 

Ohio. In Mr. Whitfield's description the fossils were referred to the "Huron 

shale," equivalent to the Genesee shales and the lower portion of the Portage 

shales of New York; Dr. J. S. Newberry has however, in corrected labels upon 

the specimens, referred thern to the " Cleveland shale," the uppermost Devon­

ian strata of Ohio. 
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8TYLONURUS EXCELSIOR. 

(Nee page 158 ) 

PLATE XXVI, AND PLATE XXVI A. 

THROUGH the kindness of Mr. R. D. Lacoe, of Pittston, Pennsylvania, the 
type specimen of Dolichocephala Lacoana, Claypole (Proceedings Amer. Phil. Soc., 
vol. 21, p. 236), has been communicated for comparison with S. excelsior. This 
specimen is from the Catskill group, of Meshoppen, vVyoming county, Pennsyl­
vania, and consists of the greater portion of a cephalon of slightly larger 
din1ensions than the original of S. excelsior, and shows so close a similarity to 
the latter in outline and surface features that there can be no doubt of their 
specific identity. 

The surface of Mr. Lacoe's specimen has been somewhat distorted by the 
compression of the carapace upon the underlying parts, and although this 
portion is not as well preserved as in the type specimen, it shows a single 
feature of great importance, not seen in the latter. The conspicuous and 
comparatively smooth ridge passing between the eyes, is divided at its rounded 
posterior extremity by a sharply incised longitudinal line, on each side of which 
lies a distinct ocellus. This feature has not before been noticed in specimens of 
Stylonurus, and it affords an additional point of alliance between this genus and 
the genera Eurypterus and Pterygotus. 

The lower surface of t;he specimen as it came into our hands showed a few 
indications of the cephalic appendages; these traces have been followed up 
and the organs carefully worked out. · These, as far as they rernain, are 
quite perfectly preserved, and appear to lie in their normal position beneath 
the carapace. 

The first or anterior pair of gnathopods is represented by the irnpression 
upon the upper left edge of the specimen, of two short joints, followed by a 
longer joint, which may have been chelate. This part is represented in the 
figure having been drawn from a cast in gutta-percha. Unless this appendage 
has been detached from its proper position it must have been somewhat longer 
than the members of the second pair. The right leg of the seconcl pair is 
preserved nearly entire, a portion of its basal joint being deeply buried in the 
matrix beneath the next succeeding appendage. The portion exposed measures 
40 rnm. in length to the distal articular surface, and about 20 n1m. in greatest 
width. The inner margin bears a broad mandibular flange, which is serrate 
upon the edge, and there is evidence of another such process partially concealed 
in the matrix. The remaining portion of this appendage is 90 mm. in length, 
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tapering rapidly, and was undoubtedly divided into several joints although the 
articulating surfaces cannot be detected. Along the lower margin of the 
appendage is a double series of strong spinous processes, each having a length 
of about 25 mm. Four of these and the bases of two others constitute the 
outer row, and portions of two members of the lower row are partially ex­
posed. The terminal spine is incurved toward the tip, and all are characterized 
by the longitudinal elevated lines upon their surface. A fragment of the basal 
joint of the left leg of the same pair lies in its normal position, and a small 
portion of its mandibular process is exposed. 

The carapace has been so forcibly compressed upon the basal joints of both 
these appendages as to produce conspicuous ridges upon the surface ·equidistant 
from the anterior prolongation of the median ridge of the cephalon. 

Directly behind the base of the right member of this pair lies a single joint 
terminating in a chela, the whole measuring 60 mm. in length. The other 
joints of this appendage do not appear on the specimen, and it is impossible to 
detern1ine positively whether this is, as it seems, the terminal portion of a third 
gnathopod, or is analogous to the chelate antennules of Limulus. 

A portion of a very strong basal joint, belonging to the left rnember of the 
third pair of appendages, has a diameter of 30 mm., a length of 35 mm., and 
bears a double lamellate mandibular extension, which is sharply serrate along 
its oral edge. This joint is followed by a small portion of a fourth gnathopod, 
which has a diameter of 40 mm., and though quite imperfect represents a very 
large appendage. Behind this, and lying in its normal position is the basal joint 
of the last or fifth pair of appendages. This is very broad and flat, as in other 
members of the Eurypteride£, has a length of 90 mm., a width of 60 mm., and 
a thickness of 20 mm. at its distal extremity. The oral margin of the joint 
bears a row of conspicuous denticulations. 

According to the restoration of Stylonurus Logani given by Woodward (Mon. 
Brit. Foss. Merostmnata, pt. iv, p. 131), the last two pairs of gnathopods were 
produced to a length nearly equaling that of the entire body. This may be 
true abo of Stylonurus excelsior, and as the specimen under consideration bears 
the largest carapace of Stylonurus at present known to us, these appendages 
may have reached a length of upward of four feet. 

The evidence from this specimen confirms in most particulars Woodward's 
restoration of the oral surface of Stylonurus, though there is reason to believe 
that the peculiar antennre there ascribed to the animal represent the first pair 
of gnathopods, and that there were five instead of four pairs of these append­
ages as given by the author. 
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230 P ALJEONTOLOGY OF NEW YORK. 

SUMMARY 
OF THE NORTH AMERICAN DEVONIAN CRUSTACEA (EXCLUDING OSTRACODA). 

ai I. IV 
"8 tJi 

I 
IV 

>. -~ 
::l tJi s:: bO p., 

NAME. 
0 ..:! c) Q.) Ul = ::.. ::.. 0 s:::: ..: ~ ..... .... IV b«l ::l ..... .... ..s .!::1 IV ..... riJ :; 0 

~ C) -~ 1>-. IV ..: s 0 s:::: ::.. - ... riJ 
0 .!::1 ::.. = -a = ::.. IV ... ::.. C) 0 IV 0 .!::1 ..: z 0 rn (.) ::a = ~ c ~ (.) C) -- ---- -- -- -- -- -- -- ----

I 1 Calymene, . . . 1 1 . . I . 
II 2 Homalonotus, 1 . . 1 1 . . 

III 1 Bronteus, . . . 1 . . 
JlV 6 Phacops,. 1 1 3 ~ 1 3 1 . 1 . 
' 
v 25 Dalmaili tes,. 2 (j 18 7 1 5 ~ 1 . 

--- ------ ------ --- --- ----- ---
VI 5 D: (Hausmannia), 1 1 4 i I 1 . . . 

VII 3 D. (Coronura), . 1 2 . . . . . 
VIII 5 D. (Cryphreus), . . 2 1 1 4 1 . . . 

IX 4 D. (Odontocephalus), 4 
I . . . 

X 2 D. (Corycephalus), 1 1 . . . . . 
XI 6 D. (Chasmops), 1 3 5 . . . . . . 

------- ----- -------- --- ---
XII 3 Acidaspis, . 1 2 1 . . . . 

XIII 7 Lie has, 2 7 . . . . 
--- ---------------- ----- -·--

XIV 1 L. (Terataspis), 1 1 . . . . . 
XV 2 L. (ConolichasJ, 1 2 . . . . 

XVI 1 L. (Hoplolichas), . . 1 . . . . . . 
XVII 1 L. (Arges), 1 . . . . . 

XVIII 2 L. (Ceratolichas), . 2 . . . . . . 
--- ------ --------- -------- ---XIX 26 Proetus, 7 11 2 9 1 2 . . . . XX 4 Phaethonides, . . 1 3 . 2 7 . . . . XXI 8 Cyphaspis, . 1 4 . 3 . . . 1 . 
--- --- --- --- --- ----- ------ ---

83 (1'otal Trilobita), . 4 20 49. 5 24 5 0 0 2 0 
--------- --- --- ----- --- --- ---XXII 1 Protolimulus, . . 1 XXIII 1 Eurypterus, . . 

I I 1 . XXIV 2 Stylonurus, . . . ' . . . . 1 1 XXV 3 Ceratiocaris, . . . . 1 2 XXVI 7 Echinocaris, . . . 1 . 4 2 XXVII 2 Elymocaris~ 
. - 1 1 . . . . XXVIII 2 'rropidocaris, . .1 2 . . . . XXIX 4 Mesothyra, . 1 2 . 1 XXX 1 Dithyrocaris, . . . . 1 . 

XXXI 2 Rhinocaris, 
. . . . . . 2 

XXXII 1 Palreopalremon, 
. . . . . . . . 1 XXXIII 1 Spathiocaris, . . . 

i . 1 XXXIV 3 Dipterocaris, 
. . . . . . . 2 2 XXXV 1 Estheria, . 

. . . . . . 1 . . . XXXVI 1 Schizodiscus, . . . 1 

I 
XXXVII 1 Protobalanus, . 

. . . . . 1 
XXXVIII 1 Palreocreusia, 

. . . . . . 
XXXIX 

. . 1 . . . . . 1 Stro bilepis, . 1 . . . . XL 8 Turrilepas, . . 2 5 1 . . . . -- --- --- --- --- --- -- --------126 Total, . 4 20 52 7 40 5 1 12 12 1 
• .~ ... 
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19 
19 
63 
17 

rana, Walcott, 
rana, \Vhitfield, 
Sibericus, Schmidt, 
Trajanus, Billings, 
( Cryphcsus), 
(Dalmunia), 
( Odontochile), 

xxxii 
xxxiv 

XXX 
PHAin·noNIDES, Angelin, (xlv) xl\'i, xlvii, J:H, 1:39, 140, H7 

134 
137 

Ph. arenicolus, Hall, x1·i, xvii, xviii, 
Ph. cyclurns, Hall, 
Ph. ? denticulatus, (Meek) Hall, xix, 139 

xvii, xviii, xix, 1a1, 136 
Xl'ii, 135, 136, 145, H6, 1!7 

Ph. gcmmreus, Hall, 
Ph. varicella, Hall, 
Pha~ton, Barrande, 
l'h. planicauda, Barrande, 
Ph. striatus, Barrande, 

. .xl\·, xh·i, xlvii, 140 
1-!U ' 
140 

l'hillipsia, . xlii, xlviii, 132, 1:!3, J:a, 146 
P. crassimm·ginata, Billings, 99 
P. coronata, Hall, . 1!5 
P. coronata, Walcott, 147 
P. coronata 1, Walcott, 14'i, 148 
P. lrevis, Hall, . 1.)0 
1'. 1\li,;sourien;;i,.;, Shumard, 13:! 
P.? ornata, Hall, !46 
P. Shumardi, Herrick, 133 
P. Slmmardi, Herrick, 1:{3 

Phillipsia 1 (Brachymetopus 1), 
PAGE. 

xlviii 
P. ? (B. ? ), ornata, Hall, 145 

xxxvi, xxxvii 
xxiii 
xxxii 

lxiii, lxiv, ~U, 215, 220 
217 

Platynotus, 
Plresiacomia, 
Pleuracanthus, 
Plumulites, 
P. Bohemku><, Bar1·ande, 
P. compar, Barrande, 217 

216 
~17 

219 

P. Devonicus, Clarke, 
P. ii-11 tern us, Barrande, 
P. Newberryi, Whitfield, 
Polyeres, XXXV 

xxvi 
lxii 

lxi, lxii 
xlviii, IM 

. 153 
xll·, xlvii 

110, 113, 116, 123, 124, 126 
!28, 129, 132, 133 

Portlockia, 
Posidonia, 
Posidonomya, 
Prestwichia, . 
P. Eriensis, Williams, 
Prionopeltis, 
PROETt':-;, Steininger, (xli) 89, 9-!, 

l'. 

P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 

P. 
P. 
1~. 

P. 
1'. 

1'. 
1'. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
1'.? 
P. 
P. 
P. 
1'. 
P. 

P. 
P. 
P. 
P. 
P. 
P. 

angustiti·ons, Hall, xii, xvi, 89, 91, 9:!, 93, 94, 106, 12:> 

angustifrons, Hall, 
auriculatus, Hall, 
auriculatus, Hall, 
canalicnlatus, Hall, 
canaliculatus, Hall, 

128, 129 
91 

xii, xvii, xli1·, 107, 

clat·us, Hall, xii, XYii, xlil·, 104, 106, 12:!, 1~5, !~:;, 
clarus, Hall, 

133 
133 
133 
107 
129 
104 
110 
125 

complanatus, Bm-rande, 
Conradi, Hall, xii, x1·i, 89, 91, 9'2, 93, 9-!, 100, 101, 
Conradi, Hall, . 8!!, 99 
crassimarginata, Hall, 
crassimm·ginatus, Hall, 

99 
xii, xvi, xvii, xviii, 99, 101 

104, 133 

crassimarginatus, Hall, . 
cm·vimarginatus, Hall, 
Davcnportcnsis, Barris, 
Davenp01·tensis, Barris, 
tlelphinulus, Hall 
folliceps, Hall, 
gmnulosus, Goldfuss, 

xvi, xli1·, 94, 

xrii, 
xl'ii, xliv, 100, 

99 
119 
128 
126 

IIaldemani, Hall, xii, xviii, xix, xliv, !J7, 113, 
Haldemani, Hall, . 

111 
101 

13:1 
ll6 
113 
113 
93 
!-13 

Haldemani, Walt-ott, 
llesione, Hall, 
Hesione, Hall, . 
jejunus, Hall, 
lrevigatus, Goldfuss, 
latimarginatus, Hall, 
longicaudus, Hall, 
longicaudus, Hall, 
longicaudus, H. :-;, Williams, 
Loveni, Barrande, 
1\Iacrouius, Billings, 

xii, 

xix, 124 
110 

xvi, 97 
xii, xix, xliv, 131 

131 
131 
110 
139 

m:H:rocephalus, Hall, xii, xviii, xix, xliv,97, Ill, 116 
11:->. ll!l, 12.), 1JI, J.l7, 1:->:! 

macrocephalus, 1I a II, 
macrocephalus, 1·ar. a., Hall, 
macrocephalus, vat·. a., Hall, 
marginali~, Conrad, 
marginalis, I [all, 
marginalis ?, Hall, 

116 
11!! 
116 

xii, 1~3. 1:!4, 1:!9, lJO 
~~J 

1:!2 
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Proteus marginalis, Walcott, 
P. microgemma, Hall, 
P. :nissouriensis, Shumard, 
P. Missouriensis, Shumard, 

PAGE. 
1:29 

wii, 109, Ill 
133 
133 

P. :\lissouriensis, (Shumard) Hall, 133 
llO 

xix, 129, 130 
xii, xix, 130 

130 

neglectus, Barrande, 
~ entdre, Hall, . 
oceiilens, Hall, 
occidens, Hall, . 
ovifrons, Hall, 
Phocion, Rillings, 

xvii, xll·, 110,111, 112 

P. 
P. 
P. 
P. 
l'. 
P. 
1'. 
P. 
P.: 
P. 
P. 
1'. 
P. 

Phocion, (Billings) Hall, 
planimarginatus, :\leek, 
planimarginatus, (Meek) Hall, 
Prouti, Shumard, . 

1~5 

xix, 125 
1L! 

XYii, 112 
}:!.'">, l:!~l, 1:10 

P. 
P. 

Prouti, Shumarrl, 
l'routi, (Shumard) Hall, 
Rowi, Green, xii, xix, xliv, 

Rowi, (Green) Hall, 
Rowii, Hall, 

P. s~;nlptu,;, Bar1·ande, 
P. sp., Hall, 
P. stenopyge, 
P. tumitlus, Hall, 
P. \'erneuili, Hall, 
P. Verneuili, Hall, 
P. (Phaeton.), 
l'ROTOBALANUS, Whitfield, 

126 
xix, 126 

1\lG, 12!, 1'.!3, 124., 1:!5, 126 
128, 129, 130, l4 7. 18:! 

. 119 
119 

xliv, 132 
xvi, 94 

xvii, 110 
X\'ll 1 113 

P. Hamiltonensis, (Whitfield) Hall, 

xii, xvii, 108 
108 
xh' 

(lxii) 209, 210 
xviii, 209 

(xlviii\ 153, 155 
153 
153 

l' Iii, '!:!:! 
160 
Hi 

211 
18, 63 

(!viii) lx, 195 
Xi :0., 18:!, 195, 197, 198 

xix, 182, 197, 198 

PROTOLIMULUS, Packard, 
P. Eriensi8, (H. S. Williams) Hall, 
P. Eriensis, Packanl, 
l'TERYGUTUS, 
1'. anglicus, 
P. (Leptocheles), 
l'YRGOMA, 
Rensselreria ovoides, Hall, 
RHINOCARIS, Clarke, 
R. columbina, Clarke, 
H.. scaphoptera, Clarke, 
:Uhynchonella cuboides, Sowerby, 
1{. venustula, Hall, 
SCALPELLUM, 
SCHIZODISCUS, Clarke, 
S. capsa, Clarke, 
Selenopeltis, 
SLil\lONIA, 
S!'ATHIOCARIS, Clm·ke, 
S. Emersoni, Clarke, 

I;; 
1:3 

215 
(lxii) 207 
xix, 207 

XXXV 

161 
(lviii)lix, lxi,l99, 220 

xx, lx, 199 

Spathiocaris Emersoni, Clarke, 
S. Emersonii, Clarke, 
S. Emersonii, Etheridge, Woodward and Jone,;, 

PAGE. 
199 
199 
l99 
Hl9 
199 

s. Emersonii, Jones and Woodward, 
S. Emersonii, Packard, 
Spirifera arenosa, Conrad, 
S. arrecta, Hall, 
Streptorhynchus (Orlhis) hipparionyx, Vanuxem, 

18, 2il, 
18, 2S, 

7 
63 
63 
7 Strophodonta magnitic·a, Hall, 

STROBILEl'IS, Clarke, . 
~. spinigera, Clarke, 
STYLONilRiii', Page, 
:-i. excelsior, Hall, 
S. excelsior, Hnll, 
:-i. 
s. 

Logani, Woodward, 
Powriei, Woodward, 

(lxiii) lxiY, 212 
xix, lxh·, 212, 

(li) J58, 161' lfi2, 221' 
XX, 158, 160, 221, 

215 
222 

158 
li, 160, '!22 

160 

s. scoticu~, Woodward, 16.! 
:-i.(?) (Er,hinocaris ~) Wrightianns, (Dawson) Hall, xx, 160 
S. (Stylomurus in erro1·) excelsior, (Hall) Martin, 155 
'.rERATASPIS, Hall, (xxxviii) xi, .i3 
THYSA"UPEL'l'li', Corda, 13 
Trapelocera, xxxv 
Trigonaspis, xli 
Trilobites, xx\'ii, xxix, xxxiv, xxxvi 
Trilobus, xxi, xxix 
Trimerus, . xxiii, xxiv 
Trinucleus ?, xxxv 
TROPIIJOCAHrs, Beecher, (lv) 18!, 197, 198 
T. allernata, Beecher, lSG 
'1'. alternata, (Beecher) Hall, 186 
T. alternata, Etheridge, \Voouward and Jones, 1S6 
T. bicarinata, Beecher, . IS! 
T. bicarinata, (Beecher) Hall, . xx, 184, 186 
T. bicarinata, Etheridge, Woodward and Jones, . 181 
T. Hamiltonia•, Hall, . . xix, EXPL. PL. 30 
T. interrupta, Beecher, . 1~5 

T. interrupta, (Beecher) Hall, xx, 185 
T. interrupta, Etheridge, Woodward and Jones, . IS:> 
TURRILEPAS, Woodward, . (lxiii) lxh·,2H, 215, 220 
T. cancellatus, Hall, . xvii, 216 
T. Devoniens, Clarke, xix, 216, 217 
T. fiexuosus, Hall, xvii, 215 
'1'. foliatus, Hall, xix, 218 
T.(?) Newberryi, (Whitfield) Hall, xx, 219 
•_r. nitidnlus, Hall, 
T. squama, Hall, . 
T. tener, Hall, . 
T. Wrightianus, De Koninck, 
T. (P1umnlites) 
Xiplwgonium, 

xix, 218 
xix, 217 
xix, 219 

lxiii, 2J.l, 215 
21;-, 

xli-xliv 
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PREFATORY NOTE. 

DuRING the progress of Vol. V, part ii, some new material came into the hands 

of the author, as well as better specimens of some forms already described and 

illustrated. In order to render available the knowledge thus acquired, a few 

supplementary plates were lithographed, with the expectation of being permitted 

to publish them,- with the necessary text, within a short time after the app-ear­

ance of the volume at the end of 1879. Unforeseen obstacles in the way of 

any publication prevented these being made available, and this interruption 

finally prevented the completion of the Supplement upon the plan originally 

intended. The material thus prepared was laid aside, and the manuscript notes 

and observations, made at that time, preparatory for the printing, were mislaid 

or lost. 

In 1883, after the passage of the law to limit and complete the P ALJEONTOLOGY 

OF NEW YORK, provision was made for incorporating these plates, with the 

necessary descriptive matter, into the work, as a supplementary part of Volume 

VII, where they now appear. The plates are numbered in consecutive order 

from cxiv to cxxix inclusive, the last plate of Vol. V, part ii, being cxiii. A 
single plate is devoted to the more complete representation of the PTEROPODA, 

einbracing figures in farther illustration of some species already described, 

together with others of new forms. 

During the progress of Vol. V, part ii, the study of the PTEROPODA, especially 

of the genera TENTACULITES and STYLIOLA, had suggested the importance of a 

review of these genera and an inquiry into their relations with CORNULITES. 

It was not until the discussion of the genus TENTACULITES had been nearly 

completed, and the tabular arrangement of species in type, that the author 

became fully aware of the necessity of this revision and of a farther inquiry 
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4 PREFATORY NOTE. 

into the nature of the species described as TENTACULITES. On pages 162-165, 
vol. v, pt. ii, some discussion of this subject has been introduced; and for the 

purpose of farther elucidation material frmn various sources was procured for 

the illustration of the Lower Silurian forms heretofore referred to the genus 

TENTACULITES, and to the more recent genera CoNCHICOLITES and 0RTONIA, pro­

posed by Prof. Nicholson; there being already in hand, from the Waldron col­

lections, sufficient material for illustration of the principal phases presented in 

the development of the Niagara species. 

The acquisition of new material among the PTEROPODA, made it desirable to 

give some farther illustration of this class, and especially of the TENTACULITES, 

for a better means of comparison with described forms, and also to show their 

distinction from the elongate annulated forms of CoRNULITES usually referred 

to the former genus. 

I have, therefore, introduced in this connection, and following the illustra­

tion of TENTACULITES and other PTEROPODA, Plates CXV, cxvi, and cxvi A, for the 

purpose of showing the varying phases of development among certain forms 

belonging to the genus CoRNULITES. These plates were introduced primarily, 

for the purpose of affording means of comparison with authentic forms of 

TENTACULITES since some of the species of the former genus, in their free con­

dition, so closely resemble the latter that they have been mistaken for the same 
and described as TENTACULITES. 

The plates cxvii to cxxix inclusive are given to the CEPHALOPODA, of which 

twenty species here described are not illustrated in Vol. V, part ii; together 

with a number of others already there described and figured, but which are 
iinportant as presenting additional features to those already illustrated. All 

these plates have appeared as photo-lithographs, accompanied by explanations, 
in the Fifth Report of the State Geologist (1886). 

THE AUTHOR. 
March, 1888. 

Digitized by the New York State Library from the Library's Collections



P1-,EROPODA 
OF THE 

NIAGARA, LOWER AND UPPER HELDERBERG, HAMILTON AND WAVERLY GROUPS. 

TENT A C U LITES, ScHLOTHEIM. 1826. 
(See Vol. v, part ii, pp. 155-165.) 

THE following species of this genus are illustrated upon the supplernentary 

plate cxiv: 
TENTACULITES MINU'l'US. 

PLATE CXIV, FIGS. 1, 2. 

Tentac1tlites 1ninutus, HALL. Pal. N. Y., vol. 2, p. 183, plate A 41, fig. Sa-e. 1852. 

Clinton group. Rochester, Monroe county. 

TENTACULITES NIAGARENSIS (Hall), var. CuMBERLANDI-LE, n. var. 

PLATE CXIV, FIGS. 3-6. 

THIS variety differs from T. Niagarensis, Hall (Pal: N. Y., vol. ii, p. 352, pl. 

lxxxv, figs. 11, 12), in its n1ore conspicuous interstitial annulations and n1ore 

attenuate form. 

Niagara group. Cun1berland, Maryland, 

TENTACULITES GYRACANTHUS. 

PLATE CXIV, FIGS. 7-13. 

Echinus gyracanthus, EATON. Geological Text-book. 1832. 
Tentacnlites irregnlaris, HALL. Pal. N. Y., vol. 3, p. 137, pl. vi, figs. 22, 23. 1859. 
Tentaculites gy'raeanthns, EATON (HALL). Pal. N. Y., vol. 3. Expl. pl. vi. 

THE Tentaculites regularis and T. irregularis of Castelnau (Essai sur le Syst. 

Sil. de l' Amer. Septentrionale, 1843), described as from the Trenton limestone, 

are probably from the Lower Helderberg group, and identical with this species. 

(See Pal. N. Y., vol. v, pt. ii, p. 156, foot-note.) 
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6 PAL.IEONTOLOGY OF NEW YORK. 

Lower Helderberg group (Tentaculite limestone). Clarksville, Albany county; 

Schoharie, Schoharie county, and Jerusalem Hill, Herkimer county. 

TENTACULITES ELONGATUS. 

PLATE CXIV, FIG. H. 

Tndac1tlites elongatns, HALL. Pal N. Y., vol. 3, p. 136, pl. vi, figs. 16-21. 1859. 

Lower Helderberg gro.up. Schoharie, Schoharie county. 

TENTACULITES ACULA, n. sp. 

PLATE CXIV, FIGS. 15-17. 

THIS species is distinguished -by the regular, equidistant annuli and the few 

annulations on the intervals. 

Lower Helderberg group. Port Jervis, Orange county. 

TENTACULITES DEXITHEA, n. sp. 

PLATE CXIV, FIGS. 1~, 19. 

Tndaf·nlit1s sculru·~{ul'mis (partim). HALL. Pal. N.Y., vol. v, pt. ii, p. lfi7. 1879. 

~HIS species is distinguished from the T. scalariformis occurring in the Upper 

Helderberg limestone by its more elongate and slender form, and more sloping 

annuli. 

Schoharie grit. Pendleton, Indiana. 

TENTACULITES SCALARIFORMIS. 

PLATE CXIV, FIG. 20. 

Tentru·nlites scala1·~formis, HALL. Pal. N. Y., vol. v, pt. ii, p. 167, pl. xxxi, figs. 3-11. 1879. 

Corniferous limestone. Delaware, Ohio. 

H Y 0 LITHE S, EICHWALD, 1840. 
(See Vol. v, part ii, pp. 191-:!02.) 

HYOLITHES CENTENNIALIS. 

PLATE CXIV, FIGS. ~1-23. 

Hyolithes centennialis, BARRETT. Ann. Lyceum Nat. Hist., vol. xi, p. 299. 1877. 

Lower Helderberg group. Port Jervis, Orange county. 
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PTEROPODA. 7 

HYOLITHES HEROS, n. sp. 

PLATE CXIV, FIGS. 24-27. 

THIS species is characterized by its large size, broadly crenulated lateral mar-" 

gins, and its finely and closely Htriated dorsal or convex surface. 

Lower Helderberg group. Near Clarksville, Albany county. 

sTyLI 0 LA, LESUEUR. 1826. 
(See Vol. v, pnl't ii, pp. 17fi-182.) 

STYLIOLA SPICA, n. sp. 

PLATE CXIV, FIG. 28. 

THIS species differs from S. fissurella, Hall, of the Hamilton and Portage 

groups, in its much greater size, more robust form, and in the absence of any 

indications of annulations or apical node. 

Hamilton group. Hamburgh, Erie county. 

c 0 L E 0 L us, HALL. 1879. 
(See Vol. v, part ii, pp. 184-190.) 

CoLEOLUS HERZERI, n. sp. 

PLATE CXIV, FIG. 29. 

THE shell of this species is of unusually large size, slightly incurved toward 

the apex, and the surface is marked by low, faint, obsolescent and somewhat 

irregular striations. 

Waverly group. Medina county, Ohio. 

PHARETRELLA, NOV. GEN. 

SHELL large, elongate, Hyolithes-like in outline; apex acute, transverse section 

probably triangular; substance tenuous; ornamentation consisting of trans­

verse, imbricating undulating strioo. 

PHARETRELLA TENEBROSA, n. sp. 

Genesee slate. Genesee county. 
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TUBIOOLAR ANNELIDA. 

C 0 R N U L I T E S, ScHLOTHEIM. 1820. 

FoR the discussion of the nature and biological relations of forms referred to 

this genus, see the following authors : 

1820. 

1834. 
1839. 
1845. 
1847. 
1848. 
1851. 

1852. 
1853. 
1856. 
1859. 

1864. 
1865. 
1867. 

ScHLOTHEIM, Cornulites serpularius. Petrefactenkunde, p. 378, pl. xxix, 
fig. 7. 

KLOEDEN, Axis of Trilobites. V erstein. der Mark Branden b. 
J. SowERBY, Cornulites (incertr£ sedis). Murchison's Silurian System. 
DE VERNEUIL and KEYSERLING, Columns of Cystideans. Russie et Oural. 
HALL, Tentaculites? Pal. N. Y., vol. i. 
CoNRAD, Cornulites (incertr£ sedis). Jour. Acad. Nat. Sci. 
McCoY, Cornulites (incertr£ sedis). ("Probably Echinodermata or Annu-

lata.") British Pal. Fossils, p. 63. 
HALL, Cornulites (incerte£ sedis). Pal. N. Y., vol. ii. 
KEYSERLING, Corals. Bull. de la Soc. Geol. 
SHUMARD, Tentaculites. Geol. Report of Missouri. 
SALTER, refers Tentaculites and Cornulites to the Annelida. Siluria, 3d 

Edition, pp. 221 and 229.* 
LuDWIG, Pteropods. Palooontographica. 
MEEK and WORTHEN, Tentaculites. Proc. Acad. Nat. Sci. Phil. 
BARRANDE, Cornulites (Annelida). Syst. Sil. de la Boheme. 

*Under the head of Annelides of the Older Rilmian Stt·ata, Mr. Salter uses the following language in 
the text of Siluria, page 221, Third Edition. Ji-lii\l : 

"'l'he 'l'entaculites and Comulites of the em·ly primeval stmta must also be mentioned as remains of 
animals of this order. 'l'hey were worms with shelly t nbes like those of Neqmla, hut distinguished easily 
l 'Y their annulated form and cellular stn wture. t'' 

"t These fossils, Tentaculites and Cornulites, haye been assigned to various g1·ou ps of animals, the notion 
that they were parts of crinoidal creatures being the most generally accepted. They were. howeve1·, shelly 
tnlJes, of a highly complex cellular structure, not jointed tentacles or stems; and could, by no means, he 
parts of sucb:animals.-J. w. s." 
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1868. 

1872. 

1872. 

1873. 

1874. 
1874. 
1878. 

1879. 
1879. 

TUBICOLAR ANNELIDA. 9 

MEEK and WoRTHEN, Tentaculites. Geol. Survey of Illinois. Geol. 
and Pal., vol. iii. 

NICHOLSON, On the genera Cornulites and Tentaculites, and on a new genus 
Conchicolites. Am. Jour. Sci., Third Series, vol. iii, p. 202. 

NICHOLSON, On Ortonia, a new genus of Tubicolar Annelides, with Notes on 
the genus Tentaculites. Geol. Mag., vol. ix, p. 446. 

NICHOLSON, Description of two new species of Annelides, Conchicolites and 
Ortonia. Geol. Mag., vol. x, p. 54, pl. iv. 

NICHOLSON, Ortonia intermedia. Geol. Mag., New Series, vol. i. 
S. A. MILLER, Tentaculites. Cin. Quart Jour. Sci. 
S. A. MILLER and C. B. DYER, Spirorbis. Jour. Cin. Soc. Nat. 

Hist. 
HALL, Spirorbis [?]. Twenty-eighth Rept. N. Y. State Mus. Nat. Hist. 
HALL, Cornulites (Annelides). Twenty-eighth Rept. N. Y. State Mus. 

Nat. Hist. 
1884. RINGUEBERG, Cornulites. Proc. A cad. Nat. Sci. Phila. 

IN the study and description of the species illustrated in the P ALJEONTOLOGY 

OF NEw YoRK, Vol. V, pt. ii, under the generic names of TENTACULITES, STYLIOLA, 

CoLEOPRION, CoLEOLUS, HYOLITHES, etc., there appeared little difficulty in recog­

nizing their relations to each other and their nearest affinities as with the 

PTEROPODA. The only question arose in considering certain species, which had 

originally been referred to the genus TENTACULITES, and of which, in the begin­

ning, I had no knowledge from the actual examination of specimens. 

In the tabular arrangement of the American species of this genus (p. 162, Zoe. 

cit.) I admitted into the list five forms which had been described as TENTACULITES, 

from the Hudson River horizon (Cincinnati group). Even before the pages had 

gone to press I began to doubt the generic identity of these forms with true TEN­

TACULITES, and an examination of the species from the neighborhood of Cincinnati, 

brought confirmatory evidence of my suspicion as to their true affinities. At a 

later date, through the kindness of ~Ir. S. A. Miller and the late Mr. C. B. Dyer, 

I was enabled to study a collection of specitnens which seemed to present a pretty 

complete life-history of those forms described as TENTACULITES from the Cincin­

nati region. 
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10 P AL.IEONTOLOGY OF NEW YORK. 

The forms described as T. tenuistriatus, T. Oswegoensis, T. Sterlingensis,* and T. 

Richmondensis,f are rarely if ever quite straight, and are usually considerably 

curved, a feature unknown among the most characteristic forms of the genus 

TENTACULITES. The T. incurvus of Shumard, now recognized as from the same 

horizon, is a curved form, as the nan1e implies. We have at the outset, there­

fore, in all these species, to recognize a deviation from the acknowledged char­

acteri~tics of TENTACULITES as described by the best authors and as known to us 

in American and European rocks. These forms in their intermediate stages 

are sharply annulated, and, in their advanced stage of growth, always longitu­

dinally striated in a manner not observed among true TENTACULITES. Farther 

observation shows that in their young state they are parasitic, often occurring 

in groups, with their bases in contact and attached to some foreign body, as a 

shell or a fragment of a crinoid colu1nn ; and that the extreme basal portion or 

initial point, in the young state, is always curved, often to a full volution; but 

this portion becomes absorbed, dissolved or worn off as the animal increases in 

size and the tube assumes a n1ore or less direct manner of growth, continuing in 

a straight or slightly flexuous line and gradually enlarging toward the aperture. 

These tubes which in their beginning are apparently smooth, gradually become 

annulated and finally striated longitudinally. It usually and perhaps always 

happens, however, that during some stage of their growth, not always depend­

ing on the age, the walls become thickened and the annulations obsolescent. 

Occurring either singly or in gro~ps, wherever the surface of attachment is broad 

enough to admit of it, they continue adherent until they have attained a con­

siderable size-that is, a length of 20 to 35 mm., or even more. The apertures 

in nearly all examples are apparently incomplete, or with the margins broken. 

The phases ~ere described are illustrated in figures 1-11 of plate cxv. 

Under other circumstances, where apparently the conditions have been un­

usually favorable, these colonies, adherent to some other body at their bases 

only, continue to increase in length and diameter; the lateral walls from being 

simply in contact become coalescent, and they continue this growth till the form 

*See Proceedings of the Academy of ~~·ie1wet>, Philadelphia, and Report Geological Survey of Illinois. 
vol. iii. 

t ~- A. Miller, Cin. Qnart. Jon1·. f.lt·.i. 1874. 
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of the tube~ and of the apertures bec01ne angular, and they present the aspect 

of a colony of FAVOSITES. In other well-preserved groups, the cells, in a greater 

or less degree, retain their individuality, presenting a tubular appearance and 

circular or sub-circular apertures. These conditions are illustrated in figures 

18-23. 
As a general feature these tubes (in the Lower Silurian forms), whether singly 

or in larger or smaller groups, usually beco1ne more distinctly and extremely 

annulated as they recede from the initial point, while the longitudinal strioo 

become more distinct. It sometimes happens, however, that at an earlier stage 

of growth (figs. 12-14 of plate cxv), but often at a later period, the walls 

become thickened and the annulations are not developed, or they become obso­

lescent or even quite obsolete from this thickening of the tissue. In this con­

dition they present an undulating surface with obscure or indistinct annulations, 

as in figure 27; plate cxv, which may be partially due to erosion. The condi­

tion of surface shown in figures 12-14 is seen in its more extreme degree in 

figure 15; a longitudinal section of which is shown in figure 16, plate cxv. 

We observe in this example the unequal development of the intermural 

cellular tissue which begins at a much earlier stage in some individuals than 

in others. 

When these tubular bodies, in their advanced growth, are cut transversely or 

longitudinally the wall is usually found to consist not of a single lamina, or of 

cohering parallel laminoo, but being more or less of a vesicular tissue, which in 

some examples is scarcely, or even not at all developed, while in the majority 

of individuals this texture is a conspicuous feature. This tissue is rarely, if 

ever, observed in the extremely young state. It usually, but not always, in­

creases with age, and upon its development depends the thickening of the walls. 

In some specimens, of apparently adult growth, the vesicular structure is not 

developed, and the inner and outer walls are in contact or separated from each 

other by simple uninterrupted space. The varying degrees of development in 

this intermural tissue are shown in the longitudinal sections, figures 32-39 of 

plate cxv; some of which are from single and separate individuals, anll others 

from groups, like those represented in figures 7-13. Figures 15 and 16 illn~trate 

Digitized by the New York State Library from the Library's Collections



12 PAL.IEONTOLOGY OF NEW YORK. 

a specimen with abnormally thickened walls and great developn1ent of vesicu­

lar tissue. 

With all the material here illustrated on plate cxv, and tnuch n1ore before 

rne, I am unable to find any character~ by which generic or ~pecific di~tinction 

can be drawn between the forrns represented in figures 1 and 2 and all those 

which follow up to figure 39. The names under which these and sirnilar forms, 

as before mentioned, have been described are: Spirorbis Cincinnatensis, Tentacu­

lites incurvus, T. tenuistriatus, T. Oswegoensis, T. Sterlingensis and T. Richmondensis. 

Besides the species above enumerated, these organisms, in their different 

phases of development, have furnished the basis for the establishment of the 

genus OR TONIA ( 0. minor and 0. conica), and a species described under CoNCHICO­

LITES (C. corrugcdus). 'rhe latter genus was founded upon a similar organism, 

occurring in the Caradoc shales of W e~tmoreland, England, the equivalent, in 

age, of the Hudson River group of America (A1nerican Journal of Science, 

Third Series, vol. iii, p. 202. 1872). 

The manner of growth and development; the external form and internal 
structure of these bodies, seem to demonstrate very clearly that they should be all 

referred to the genus CoRNULITES, as described and illustrated by the author of 

the genus and by subsequent authors whose opinions are entitled to respect. 

The description and illustrations of Cornulites serpularius, Murchison (Silurian 

System, p. 627, and plate xxvi, figures 5-9), present a most important study in 

this connection, and leave no <loubt as to the nature of the organism under 

consideration. 

In regard to the forms illustrated on plate cxv, figures 1-39, I do not propose 

to recognize any distinction of species, and I leave them without prejudice to be 

referred to such specific names as their authors n1ay claitn for the various phases 

here represented. Though referring certain of the illustration:-; to the names 

by which they are usually recognized, I have purposely confined myself to the 

discussion of the various phases of what appears to me a single form of this re­

markable organism, all the specimens being from the same geological horizon. 

Figure 40 represents the earlier stages of an irregular group growing upon . 

the shell of an 0RTHOCERAS, from the U tir~a slate of New York, and which pre-
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sents all the phases of development from the convolute, spirorbiform condition 

to the nearly straight forms, and all have a very sin1ilar aspect to the speci­

men represented in figures 1 and 2 of the same plate. We know it only in its 

immature condition, in the single specirnen illw;;trated. 

In figure 41 the tubes are somewhat more slender and more flexuous than in 

specimens of the same degree of development from the region around Cincin­

nati, and this fortn will probably prove a distinct species. The figure is from 

the original specimen, described as Tentaculites? flexuosus, from the Trenton lime­

stone (Pal. N. Y., vol i, p. 92, pl. xxix, figs. 6a-d). Want of material will 

prevent a complete comparison and final discussion of the relations of this 

species with any other, at the present time. 

The forms illustrated on plate lxxii, figs. 2 a and b, Pal. N. Y., vol. i, p. 284, 

were referred to the species Tentaculites l? J flexuosa, the ? after the generic 

name being accidentally omitted. A compari~on was also suggested with Cor­

nulites serpularius, Schlotheim (Murchison's Sil. Syst., p. 627, pl. xxvi, :figs. 5-8). 

The specimens from the Hudson River group of New York are, however, 

more slender and are frequently regularly curved, not flexuous as in the typical 

form of T.? flexuosus, from the Trenton limestone. They are very similar to, 

and perhaps identical with those from the same horizon in t?e west, and their 

probable identity with the western forms was at that time recognized in citing 

the localities. 

We come now to consider some forms of this genus known to us in the 

higher rocks, and rnore especially the single species occurring in the Niagara 

group at Waldron, Indiana. The material at hand is not so complete in some 

respects as that from the Hudson River group of the Cincinnati region, repre­

sented on plate cxv. In its entire aspect, however, it presents the same phases 

of develop1nent, and we have more complete material to illustrate the advanced 

stages of growth in this species. The earliest condition' in which their specific 

relations usually are observed, is that of groups of slender, flexuous, or rarely 

almost ~traight tubes, attached on one side for nearly or quite their entire length 

to some other organisms, as the shell of a Brachiopod, a Gastropod, or the calyx 

of a Crinoid. In this condition the apertures are frequently turned outward. 
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Their bases are almost alway~ more or less curved, son1etimes making nearly 

an entire volution before diverging to the flexuous or straight line. 

On carefully examining the surface~ of shell~ where these parasitic tubes oc­

cur, there are often founcl numerous circular specs attached to the shell-surface. 

Many of the~e, under the naked eye, or an ordinary magnifier, appear as simple 

circular di~c~ of calcareous matter, while under a higher power a minute con­

volute tube is distinctly visible. rrhese in their larger growth become spiror­

biform, and are apparently identical with those described as Spirorbis inornatus, 

Hall (Twenty-eighth Annual Report of the State 1\luseum of Natural History, 

page 181, pl. xxxi, figs. 14, 15 ). 
The material in our possession i~ not sufficient to demonstrate a gradual and 

absolute transition frmn these minute convolute discs, through all the phases of 

development, to the recognized CoRNULITES; but I believe they are identical, 

and that by careful examination of larger collections all intermediate stages of 

growth and development may be found. 

The ordinary condition of the young of this species is that represented in 

figures 1-4, plate cxvi, where the tubes grow singly or in groups, with one side 

attached and the free portion sharply annulated. In this condition the aper­

tures present an irregular margin, as if the continuation of the tube had been 

broken away, and much the greater proportion of the specimens are found in 

similar condition. In specimens represented in figures 5 and 6, the acute apex 

is preserved in its incnrved condition. In figure 5 the annulations are less 

distinct than usual on the earlier portions of the tube, while in figure 6 this 

feature is strongly marked in the lower part of the specimen, becoming ob~o­

lete above, or merged in to the thickening tissue as growth progresses. In 

figure 7 the apex is slightly in curved, the annulations distinct below, but 

becoming obsolete above. In figure 8 we have two individuals attached by 

their bases to the surf~ce of Platyostoma Niagarense. The apical portion is less 

distinctly annulated than in some other specimens, and the original initial point 

has probably been dissolved or eroded. In the progress of growth the regular 

annulations soon becmne obsolete in the thickened tissue above, w hieh is finely 

striated longitudinally, and present~ an irregular lmnellose surface. In figure 9 

Digitized by the New York State Library from the Library's Collections



TUBICOLAR ANNELIDA. 15 

the apex is much thickened, the initial point having been re1noved or absorbed; 

the annulations are obsolete an<l the surface lmnellose.. The specimen is 

attached for the greater part of ib~ length to the calyx of an Eucalyptocrinus 

crassus. Figure 10 represents the largest ~pecimen observed. The apex and 

the surface of adherence have been broken off, and only the free portion re­

mains. This preserve:-; the concentric lamello~e-annulate character, and finely 

striated surface. 

Figures 11 and 12 are interesting as showing an irregular lamellose growth, and 

the fracturing of the test, which has been subsequently healed during the life of the 

animal. In rnany instances, where the test has been broken and again restored, 

the continuity of the ~trioo is interrupted, as illustrated in the speci1nen, fig. 13. 
As the individuals advance in growth, the inner and outer walls of the 

tube beco1ne separated, and the intermural space filled with vesicular tissue. 

This separation of the walls and the deveiopment of the tissue is not always 

in proportion to the size of the individual, nor is it uniform on all parts of the 

circumference of the tube in the same specimen. It is rare that individual tubes, 
- - ·. 

cut longitudinally through the center, show an equal development of this tissue 

on the two sides. In figure 14, a section of a small individual, the tissue on one 

side encroaches largely upon the visceral cavity, while on the other it is only 

incipiently developed. Figure 15 shows an unequal development of the tissue 

on the two sides; and figure 16, a section of one of the largest individuals 

known, shows but an incipient develop1nent of this tissue. 

In figure 17 this vesicular structure is subequal on the two sides, while fig­

ure 181 a farther enlargement, shows the vesicles developed within the inner 

walls and encroaching upon the visceral cavity. This irregularity is especially 

shown in the transverse section, figure 19, where upon two side~ there is no 

development of tissue, the walls being apparently quite solid as represented. In 

figure 20, however, we have a more distinct manifestation of this unequal de­

velopment, where the upper or barren side, as shown in the figure, has probably 

been the attached surface. While there is a general similarity in this vesicular 

texture, there is no uniformity in size or form of the vesicles, as may be seen in 

any one of the section:-;, and especially in fig_ures 18 and 21 of plate cxvi. 
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To SuMMARIZE THE CHARACTERS: 

THESE organisms, in their earliest recognizable conditions of existence, appear 

as a simple point or spec upon the surface of some other organism, becoming a 

slender enrolled tube where the volutions (so far as can be determined) may be 

in the same plane and having the form of SPIRORBIS, under which designation 

they have sometimes been described. In its farther development the body 

becomes an elongate, straight or sinuous tube. In the earlier stages these 

orgaisms, either singly or in groups, remain attached to the surface of some or­

ganic or inorganic body, and the continuation of this parasitic condition depends 

upon the size of the body or extent of surface upon which they may continue to 

grow. Beyond the limits or extent of the surface affording means of attachment, 

they become free awl continue their growth in a constantly expanding tubular form. 

In their earlier stages the substance of the fossil consists of an inner and an 

outer wall, which are in contact; the exterior becoming annulated at an early 

period, and the inter-annular spaces, or the upper inner margin of these annular 

growths, produce sharp interior annulations, which often extend considerably 

within the visceral cavity, so that when the exterior becomes worn away, or 

the fossil is cut through on one side of the center, they often give the aspect of 
a septate tube. 

In the first recognized stages of this organism~ the tube i~ apparently smooth, 

but in the later conditions the annulations are conspicuous and again become 

gradually obsolete with the growth of the animal. The longitudinal ~trire, 

which are at first obscure, become developed with the growth of thl' tube, and 

continue a conspicuous feature after the obsolescence of the annulations. The 

intermural vesicular tissue becon1es developed only with the expansion of the 

tubular growth, and especially after the organism has assumed a free condition 
of growth. 

In their earliest known condition these bodies are always parasitic, and they 

are not known to begin their existence as a free organism. Whenever, in their 

advanced state of growth, they occur in a free condition, it will be found that 

the initial point is wanting, having been broken off and tht> marlu; of the frac­
ture still remaining, or the surface has become cicatri:-;e(1. 

• 
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The following forms are here regarded as representing various stages of 

development of what appears to be a single species of the genus CoRNULITES. 

The figures to which names are here applied are those most nearly resembling 

the illustrations of the several species as given by the authors, and not as 

determined by the writer. 
~ p l R 0 RBI s. LAMARCK. 1801. 

Spirorbis Cincinnatensis. 

PLATE CXV, FIGS. 1, 2. 

! Spirorbis Cineinnaten.'lis, MILLER and DYER. Jom. Cin. f-loe. Nat. Hist., vol. i, p. 38, pl. i, fig. 13. 1878. 

Hudson River group. Cincinnati, Ohio. 

URTONIA, NICHOLSON. 1872. 

Ortonia minor. 

PLATE CXV, I!'!G. 3; AND PLA'l'E CXVI A, l<'IGS. 19, 20. 

Ortonia minor, NICHOLSON. Geological Magazine, vol. x, p. 56, pl. iv, fig. 2a. 1873. 

Hudson ltiver group. Cincinnati, Ohi9. 

Ortonia conica. 

PLATE CXV, FIG. 27; AND PLATE CXVI .\,FIGS, 15, lli. 

()l·tvnia conic-a, NicHoLSON. Geological Magazine, vol. ix, p. H7, fig. 1. 18n. 

Hudson River group. Cincinnati, Ohio. 

CONCHICOLITES, NICHOLSON. 1872. 

Conchicolites corrugatus. 

PLATE CXV, FIG. 27; AND PLATE CXVI .\, FIGS. 17, 18. 

Co11r·hieolites C01'1'U[Jatns, NICHOLSON. Geological Magazine, Yol. x, p. 55, pl. iv, fig. 3. 1873. 

Hudson River group. Cincinnati, Ohio. 

'1' EN '1' A c u L I '1' E ~' ~('II LOTHEI!\1. 1820. 

Tentaculites Sterlingensis. 

PLATE CXV, FIGS. 5-7,32. 

Tentac1tlites Stf'l'lin.qen~is, M~:<;I£K aml WoRTHEN. P1·oc. ,\<~ad. Nat. ~~·i., p. 2:-l:-l. 1865. 

Hudson River group. Cincinnati, Ohio. 
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Tentaculites Richmondensis. 
PLAT I<.: CX V, FIGS. 28-30, 33-39. 

Tentrwulites HichiiWIIdensis, MILLER. Cin. Quart. Jour. Sci. 1874. 
Compa1·e T. tenuistriat11s, MEHK and WoRTHEN. P1·oc. Aead. Nat. Sci., p. 254. 186fl. 

Hudson River group. Richmond, Indiana. 

c 0 R N u L I '1' E s' S<'HLOTHEIM. 1820. 

CORNULITES FLEXUOSUS. 
PLATE CXV, FIGS. 41, 42. 

Tentawlitesl flexnosa, HALL. Pal. N.Y., vol. i, p. 92, pl. xxix, figs. 6a-d; p. 284, pl. lxxviii, figs. 2a, b. 1847. 
Not r'ornulites flexnosus, HALL. Pal. N. Y., vol. ii, p. 98, pl. xxviii, fig. 12. 
Cornnlites ftexuosns, HALL. Twenty-eighth Rept. N Y. State Mus. Nat. Hist., p. 184. 1879. 

Trenton limestone. Lowville, Lewis county. 

CoRNULITES IMl\IATURus. 
PLATE CXV, FIG. 40. 

THIS species is known only in an early serpuloid stage of growth, and may 

eventually prove identical with the forms occurring in the Cincinnati group. 

Utica slate. Holland Patent, Oneida county. 

CORNULITES INCURVUS. 
PLATE CXV, FIG. 31; AND PLATE CXVI, FIG. 31. 

Tentacnlites incnrmts, SHUMARD. Geol. Rept. Missouri, part ii, p. 195, pl. B, figs. 6a, 6b. 1856. 

IN the ultimate revision of these forms, the specific name "incurvus" will 

take precedence over all others in point of time. 

Hudson River group. Cape Girardeau, Missouri. 

CoRNULITES DISTANS. 
PLATE CXVI, FIG 23. 

Tentamtlites rlistans, HALL. Pal. N. Y., vol. ii, p. 184, pl. A xli, fig. 9. 1H52. 

Clinton group. Rochester, Monroe county. 

CORNULITES CLINTON!. 
PLATE CXVI, FIG. 22. 

Contnliffs .fle.nwsns, HALL. (Name preoccupied.) Pal. N. Y., vol. ii, p. 98, pl. xxviii, tigs. 12a-e. 
Conwlites Clintoni, HALL. Twenty-eighth Rept. N.Y. State :\Ius. Nat. Hist., p. 184. 1~79. 

Compare r'onmlites rll·cuatus, CoNRAD. Jour. A cad. Nat. Sci., vol. viii, p. 276, pl. xdi, fig. 8. 1848. 

THIS species was originally described under the name Cornulites .fiexuosus (loc. 

cit.), but as the Tentaculites? flexuosus of Hall, which had been previously de-
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scribed, was subsequently proved to be a Cornulites, the name oft~e former specie:-~ 

was changed by its author to Clintoni. The Cornulites arcuatus of Conrad, from 

the Niagara limestone, in Orleans county, bears a close resemblance to speci­

mens of C. Clintoni, and the type may represent a sn1all individual which re­

tains the substance of the tube. Mr. Conrad':-; :-~pecimen is not accessible, but 

in the event of the identity· of the species being proved, the specific term arcuatus 

will take precedence. 
CoRNULITES, sp. ? 

PLATE CXVI, FIGS. 24, 25. 

THIS specimen has the distant, regular annuli of C. distans, but the evidence 

of vertical striation is very obscure and unsatisfactory. The specirnen is in a 

crystalline condition, and on this account the small portion of the test remain­

ing preserves only obscure indications of its original condition. When examined 

by transmitted light, there is evidence of a distinct transverse line upon the 

annulations, above which the ring is darker, and below more tran:-~lucent, appar­

ently indicating the line of articulation of the joints of the tube. The apparent 

transverse strioo on the figure are due to the texture of the surface, and are not 

organic markings. 

Clinton group. Near Lockport, Niagara county. 

CORNULITES ARCUA'l'US. 
PLATE CXVI A, FIG. 9. 

C'urnulites arcuatus, CoNRAD. Jour. Ac:ul. Nat. Sci., \'Ol, \'iii, p. ~76, pl. xvii, fig. 8. 184~. 

Niagara group. Albion, Orleans county. 

CoRNULITES PROPRIUS. 
PLATE CX VI, FIGS. 1-21 

Co1'wulites p1'0p1'i1ts, HALL. 'l'wenty-eighth Rept. N.Y. StatP Mns. Nat. Hist., p. 182, pl. xxxi, figs. 1-13. 1879. 

THE species referred to Cornulites -- (=C. bellastriata) (Pal. N. Y., vol. ii, 

Zoe. cit.), is allied to C. proprius in its surface characters, although manifesting a 

tendency to greater regularity in the annuli, and having finer and less prominent 

longitudinal striations. It may, however, properly be regarded as the New York 

representative of the Waldron species. The species C. contractus, Hingueberg 

(Proc. Acad. Nat. Sci., p. 1-!8, pl. iii, figs. 6, 6a, 6b, 1884), from the Niagara group 
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at Lockport, is suggestive of the same stage of development as that represented 

by figures 1-4 of C. proprius, and it may prove to have a similar relation to 

the larger individuals from this horizon in the State of New York. C. nodosus, 

Ringueberg (Zoe. cit.), p. 149, plate iii, fig. 7, is a very small form from the same 

formation, the surface of which is without annuli, but is covered with faint 

tubercles. 

Niagara group. Waldron, Indiana. 

CoRNULITES BELLASTRIATUS. 

PLATE CXVI A, FIGS. 12 and 13. 

Curn·ulUes --,HALL. Pal. N. Y., vol. ii, p. 353, pl. lxxH, figs. 12-17. lSG~. 

THE earliest conditions of this species have not been observed. In the n1ost 

nearly entire individual known, the base is slender and somewhat rapidly 

attenuate. The annulations become subdued or obsolescent at a comparatively 

early period of growth, and in old specimens are often entirely obsolete. Fine 

longitudinal strire are early dev_eloped and continue. 

CoRNULITES CHRYSALIS, n. sp. 
PLA'l'E CX\'I, FIGS. 21i-2s. 

THIS species is characterized by its regular and closely set annulations, which 

present the appearance of inverted, ensheathed, truncated cones. 

Lower Helderberg group. Near Clarksville, Albany county. 

CoRNULITES CINGULATUS, n. sp. 
PLATE CXVI, FIG. 29. 

TuBE very flexuous, with regularly transverse but unequally distant, sharply 
angled or evenly rounded annulations. 

Lower Helderberg group. Locality doubtful. 

CoRNULITES TRIBULIS, n. sp. 

PLA'L'J<j CXVI, FW. 30. 

TunE characterized by its gently sinuous outline, low, irregular annulation~, 
and fine but conspicuous longitudinal strioo. 

Hamilton group. Hopewell, Ontario county. 
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ADDENDA. 
(See Plate CXVI A.) 

THE following description and illustrations of CoRNULITES are from Murchi­

son's " Silurian System," published in 1839. 

Under the head of "Fossil Shells of the Wenlock Limestone," J. De C. 

Sowerby describes Cornulites serpularius, as follows: 

" Cornulites serpularius, Schlot., pl. xxvi, f. 5 (Schloth. Petr., t. xxix, f. 7). 
We can scarcely attempt a description of this anomalous fossil, of which at 
present but one species is known. So unlike is it to anything we have seen, 
that we are unable to assign it a place in the system of animals, or draw· a 
comparison between it and any other creature. Its general form is a much 
elongated, hollow, more or less crooked cone, open at the base; in its early 
state it is parasitical, being attached by its side and often in pairs. The exter­
nal crust is longitudinally striated, and marked with slightly raised rings, which 
indicate its passage over the margins of the series of truncated cones of which 
the fabric is constructed. These short cones are placed within each other, the~r 
widest edges being directed toward the apex of the general envelope, the small­
est or most internal cone occupying the apex itself. Thus they form a pyramid 
of cups, or if viewed in a reverse position, a series of broad rings gradually 
increasing in size, and capping but not covering each other. Each cup or ring 
is thinnest at that part which is inclosed by the succeeding ring, where also its 
diameter is least; both surfaces are of a foliated structure, and the outer blends 
with and is lost in the external coat. Internally, each ring was apparently of 
a cellular structure, for it is composed of depressed, imbricating, and regularly 
arranged grains of calcareous spar. Some of the grains leave an impression 
upon the surface of each of the steps, which is forn1ed upon the cast of the 
cavity of the cone by the thick edges of the rings. 

"If the cells were the habitations of minute PoLYPES, they must have opened 
upon the edge of the cup, and each succeeding generation must have been 
located around the parent stock, and not upon or within the Polyparium, as in 
coral:-;; but there is no appearance of stelloo or radiating laminoo. Upon the 
cast of the inner cavity may often be ob~erve<l two, three, or more longitudinal 
in1pressions, each compose<l of two nearly approximating, fine, sunken line:-;, 
produced by elevations where probably there were joinings in the cups. The 
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cone of the larger specimens is generally rather straight, with the rings regular, 
and no appearance of having been attached to any other body; but the young 
specimens are irregularly curved, have more or less distorted rings, and are 
fixed upon corals or shells. \Vith such only dews Schlotheim appear to have 
been acquainted, and had not we been supplied with a complete series by Mr. 
B. Bright, we should have been induced to consider the full-grown specirnen as 
another species of the same curious genus."* 

"Locality. Western slopes of the Malvern Hills; Dudley." 

In 1872 Prof. Nicholson (Am. Jour. Sci., Zoe. cit.) proposed the name CoNCHI­

COLITES, in the following terms: 

" CoNCHICOLITES, Nich.-Animal social, inhabiting a calcareous (?) tube, 
attached in clustered masses to some solid body. The tube conical, slightly 
curved, attached by its smaller extremity. The wall of the tube thin, its ex­
ternal surface devoid of longitudinal striro. The tube thin, composed of short 
imbricated rings, but apparently destitute of any cellular structure. Cast of 
the tube composed of short conical rings, its surface completely smooth, and 
destitute of striro or furrows. 

" Conchicolites gregarius, Nich.-Tubes closely in contact, attached by their 
smaller ends to dead shells. Tubes varying in length from a quarter to half an 
inch, and having a diameter at its mouth of about half a line." 

" The preceding species is found growing upon the shells of Orthocerata in 
the Lower Silurian of the North of Eng;land. 

" The following described species are from the Lower Silurian in the neighbor­
hood of Cincinnati." 

In the Geological Magazine, vol. ix, 1872, Prof. Nicholson published a paper 

on "0RTONIA, a New Genus of Fossil Tubicolar Annelides." 

" The following diagnosis gives the characters of the genus Ortonia, and of 
the single known species: 

" 0RTONIA, Nich.-Animal solitary inhabiting a calcareous 
attached along the whole of one side to some foreign body. 
~-~--- -------

tube, which is 
Tube slightly 

*In the discussion of these forms in th~~ 'l'hir<l Edition of Sil11ria, under the Wenhwk :-;pJ•it~"· page 259, 
Mr. S:tltl~l' gives the following intere:-;ting- fad:-;: 

''Col'l1u1itr•s seqmlarius (~Pe pl. xvi, f. 3-10) is still, a:-; in the Llando\·~~~·y r<wks, the pl'ineipal :u1nt>li<l<•; 
and, though more fre<]l~ent 111 the Wenlock linw:-;tonP, i:-; n~>t rare in tlw Ludlow rod-.:-;. 'l'he fine:-;t :-;pecimens 
are from the Wenlock hmestone of Le<lhury; llli1 at Dl((lley ( 'onmlitP:-; ar<' found att:wlw<l to :-;helb, in 
groups of three or four togethe1·, like SPrpul~, and they <H'<'III' in profusion on the hard an<l seaworn surfaces 
of Ludlow rock at Marloes Bay, in Pemln·ok~>shir~·. in mn,:-;:-;es a foot in diameter." 
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flexuous, conical, in section cylindrical, or somewhat flattened laterally, and sub­
triangular. Walls of the tube thick, cellular along the surface opposite to the 
attached portion, 1narkedly annulated along the sides. 

" Ortonia conica, Nich.-Tubes growing attached to the shell of some Mollusc; 
varying in length from a quarter to half an inch, with a diameter of about one­
tenth of an inch at the mouth. Lateral annulations of the tube varying in 
number from thirty to thirty-five in the space of an inch. Surface smooth and 
completely destitute, so far as observed, of longitudinal strioo. 

"The fossil from which the above description has been taken is an example 
of Strophomena alternata, to the dorsal valve of which are attached the remains 
of more than twenty individuals of Ortonia conica. In one case the tube of one 
crosses that of another individual; but it iR quite clear that this is an accidental 
circumstance, so to speak, and that the tubes are truly solitary. The specimen 
is from the 'Cincinnati group' of South-western Ohio, a formation which be­
longs to the 'Hudson River series,' and which corresponds with the Caradoc or 
Bala division of the Lower Silurian. 

" In conclusion, I may add that Mr. Orton has submitted to me a beautiful 
specimen, apparently of the Tentaculites tenuistriata of Messrs. Meek and Wor­
then, and also from the Cincinnati group of South-western Ohio. If this 
specimen be rightly determined, I cannot avoid the conclusion that it is truly 
referable to the genus Cornulites of Schlotheim, differing from the familiar Cor­
nulites serpularius in its small size, and in some other minor characters. This 
conclusion, however, does not admit of complete verification except by the dis­
covery of specimens absolutely attached to some foreign body." 

In the Geological Magazine, vol. x, 1873, the same author publishes "DESCRIP­

TIONS OF Two NEW SPECIES OF FossiL TuBICOLAR ANNELIDES." He redescribes 

the genus CoNCHICOLITES and the species C. gregarius, and describes the follow­

ing new species-Conchicolites corrugatus, Nich., and Ortonia minor-in the 

following terms : 

" Conchicolites corrugatus, Nich.-Tubes growing socially in clustered masses 
upon the shells of molluscs; calcareous; destitute of vesicular structure ; coni­
cal, and gently curved. Attached by their smaller extremities, sometimes for 
the space of a line or more; and either partian.,~ free, or contiguous to one 
another throughout the remainder of their course. Length of the fully-grown 
tube one-half inch or a little more; diameter of tube at mouth one· tenth of 
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an inch. Tube composed of conical imbricating rings, about forty in the space 
of one inch (about four in the space of one-tenth of an inch), giving the tube a 
strongly annulated appearance. 

"The specimen figured exhibits the tubes of more than thirty individuals of 
Conchicolites corrugatus, attached to the spire of Cyclonema bilix, Conrad. 

"From Conchicolites gregarius, the present species is distinguished by its 
greater average length and much greater diameter, by its much less closely 
crowded habit, and by its much more strongly marked annulations. 

"Locality and formation. Attached to the shell of Cyclonema (Pleurotomaria) 
bilix, Conrad, from the Hudson River group (Lower Silurian), of Cincinnati, 
Ohio. 

" Ortonia minor, Nich.-Spec. Char. Tube calcareous, solitary attached by the 
whole of one side to some foreign object. Length of tube from one-tenth to 
three-twentieths of an inch; diameter at mouth from one-twentieth to one­
twenty-fifth of an inch. Tube marked with transverse ridges or annulations, 
which are sometimes faintly marked on the side opposite to the attached sur­
face, and the nurnber of which is fifteen in one-tenth of an inch. Tube in 
general strongly curved toward its smaller extremity (pl. iv, fig. 3), (2). 

"Though often occurring in great numbers together, the tubes of Ortonia 
minor, like those of Ortonia conica, are strictly speaking solitary; that is to say, 
they do not, like the tubes of Serpula or Conchicolites, interfere with one another 
or come into contact except accidentally. The tube is generally pretty nearly 
circular in section, though sometimes slightly trigonal, conical, and always 
more or less curved. Sometimes it is sirnply curved like a horn; sometimes it 
is curved like the letter S, and sometimes the smaller extremity is twisted into 
a flat spiral. I can detect no longitudinal striation, but the tube is covered 
with very numerous transverse ridges (at least 150 in the space of an inch), 
which are generally better marked on the sides than on the back of the tube. 
In very small, presumably young, specimens, I have been unable to deter­
rnine the existence of these ridg~s, and even in fully-grown examples they are 
more strongly marked in some than in other:-;. The tuhe is alway:-; attached 
along its whole length, anJ in no case is any portion free, as is the case in 
Conchicolites. 

"Locality and formation. Common in the Hudson River group (Lower Silu­
rian) of Cincinnati~ Ohio, attached to the exterior of Brachiopods and Corab.'' 
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CEPHALOPODA. 

DESCRIPTIONS OF SPECIES. 

NoTE.-'l'he following descriptions and accompanying plates are Sllllplementary to the fossil cephalopoda 
presented in Volume V, part II, of the Palreontology of New York. After the completion of that volume, 
there still remained in the possession of the author, some new or undescribed material, and a number of 
specimens which were important as illustrating additional features of some of the previously established 
forms. The descriptions of a number of the species presented on the supplementary plates, were prepare<l 
in time to be included in their proper place in the volume. Such species are here merely cited, and refen·ed 
to volume v, part 2. It has been necessary to restrict the length of the descriptions here given, on account 
of the contract limitations for the present volume. 

AT the close of Volume V, part ii, in 1879, the CEPHALOPODA were com­

mitted to the charge of Mr. C. E. BEECHER, who has furnished the following 

descriptions: 
0 R T H 0 c ERA s' BREYNIUS. 1732. 

0RTHOCERAS DURAMEN. 

PLATE CXVII, FIG. 1. 

Orthoceras dura men, HALL. Fifth Ann. Rept. State Geologist. Ex pl. pl. (117) 1, fig. 1. 1886. 

SHELL straight, robust, rapidly enlarging to the chamber of habitation. Apical 

angle ten degrees. The specimen described is a compressed septate frag­

ment, and the true form of the transverse section cannot be ascertained. 

Initial extremity unknown. 

Air-chambers 15 to 20 mm. in depth. 

Septa thin, deeply concave. Sutures straight, marked on the internal 

mould by narrow depressed zones, as in 0. cingulum (Pal. N. Y., vol. v, pt. 2, 

p. 240). 
Siphuncle and test not observed. 
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The fragment illustrated has portions of eight air-chambers and the base 

of the chamber of habitation, and measures nearly 160 mm. in length and 

67 mm. in diameter at the last air-chamber. 

This species somewhat resembles 0. Pelops (Pal. N. Y., vol. v, pt. 2, p. 233), 

but may be distinguished by the comparatively deeper air-chambers and more 

rapidly enlarging tube. 
Distribution. In the Schoharie grit, Clarksville,'Albany county. 

0RTHOCERAS SCEPTRUM. 

PLATE CXVII, FIG. 2. 

Orthoceras sceptrum, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (117) 1, fig. 2. 1886. 

SHELL large, straight along the outer chamber and slightly curved in the septate 

portion, regularly and gradually expanding to the base of the chamber of 

habitation. Transverse section sub-circular. Apical angle nine degrees. 

Initial extremity unknown. 

Chamber of habitation large, cylindrical, slightly contracting near the 

aperture; length about twice the diameter of the last septum. Air-chambers 

varying from 5 to 9 mm. in depth in the length of 140 mm., where the 

diameter of the tube is 40 and 55 mm. respectively. 

Septa thin. Sutures straight or somewhat curved, the degree of curva­

ture being dependent on the amount of the weathering of the fillings of the 

air-chambers. The appearance of the septa and air-chambers indicates that 

there was aii organic deposit in the apical portion of the specimen, but no 

distinctive characters can be discerned. 

Siphuncle sub-central. 

Test unknown. 

The individual described consists of the chamber of habitation and about 

thirty air-chambers, measuring 450 mm. in the entire length, of which 145 

mm. pertain to the chamber of habitation. The diameter of the tube near 

the aperture is 90 mm. and about 30 mm. at the distal extremity of the 
• . 

speCimen. 
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The only related species from the Upper Helderberg group, which also ap­

parantly has a slight norrnal curvature in the tube, is 0. Ohioense (Pal. N. Y., 

vol. v, pt. 2, p. 236), from which the present form may be distinguished by its 

larger size and deeper air-chamber~. 

The specimen is a weathered and rnacerated internal mould, and many of 

the in1portant specific features of test, ornaments and septa have not been 

preserved. 

Distribution. In the Upper Helderberg limestone, at Cherry Valley, Otsego 

county. 

0RTHOCERAS DIRECTUM. 

PLATE CXVII, FIGS. 6, 7. 

Orthoceras dired nm, HALL. Pifth Ann. Rept. State Geologi;-;t. Expl. pl. (117) 1, figs. 6, 7. 1886. 

SHELL large, straight, gradually increasing in diameter to near the aperture. 

Apical angle seven degrees. Initial extremity unknown. 

Chamber of habitation large; length one and a half times the diameter of 

the tube at the last septu1n. Air-chambers varying from 8 to 12 mm. in 

depth in the distance of 100 rnn1. near the outer chamber. 

Septa thin, moderately concave. Sutures direct. 

Siphuncle and test not preserved in the speci1nen described. 

Internal mould smooth. 

The specirnen consists of the charnber of habitation and twelve attached 

air-chambers, and has a length of about 250 mrn., of which 115 n1m. pertain 

to the charnber of habitation. 

Figures 6 and 7 of plate cxvii, show in a very marked degree a condition 

frequently present in fossils of this class. Figure 6 shows the internal mould 

with the air-chambers well defined and the sutures depressed from the weather­

ing of the septa, presenting every evidence of the preservation of the septa 

and siphuncle. A section of the specimen, represented in figure 7, shows that 

nearly the entire interior of the shell has been broken away, and that TENTA­

CULITES and other shells were drifted in with the sediments filling the tube. 

Distribution. In the Corniferous limestone, Delaware, Delaware· county, Ohio. 
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0RTHOCERAS DAGON. 

PLATE CXXIX, FIG. 1. 

Ortlwceras Dagon, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (129) 14, fig. 1. 1886. 

THIS species is represented by a large septate fragn1ent, preserving the 

base of the chamber of habitation with about two-thirds of the air-chambers 

attached. The entire length of the fragment is 223 mm. Although based on 

imperfect material, the distinguishing characters are so pronounced as to readily 

distinguish the species from any other form previously indicated from the same 

horizon. 

The principal features are: The rapid enlargement of the tube, with the con­

sequent large apical angle; and the broad retral curvature of the septal sutures 

on what is probably the ventral side. 

Distribution. In the Upper Helderberg limestone, Columbus, Ohio. 

0RTHOCERAS RUDENS. 

PLATE CXVIII, FIG. 1. 

Orthoceras Tudens, H~\LL. Fifth Ann. Rept. State Geologist. Expl. pl. (118) 2, fig. 1. 1886. 

THE species is represented in the collections by a compressed fragment of the 

charnber of habitation, having a length of a little more than 100 mm. The­

tube is marked by longitudinal strioo and ornamented by numerous regular 

annulations, of which there are three in the space of 10 mm., showing a well­
defined retral curve on the ventral side. 

This form differs conspicuously from 0. crotalum (Pal. N. Y., vol. v, pt. 2, p. 

296), and 0. C(J!,lamen (id., p. 298), in its larger size and comparatively more 

frequent and depressed annulations. The surface characters 1nore nearly 

approach those of 0. nuntium (id., p. 299), but the annulations are broader, less 

abrupt, and the strong retral curve in the ornamentation on the ventral side 
are not present in that species. 

Distribution. The type Rpecimen is from an argillaceous limestone, and is 

recorded as from the Hamilton group, in Livingston county. 
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0RTHOCERAS EXPOSITUM. 

PLATE CXVIII, FIG. 2. 

Orthocems expositum, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (118) 2, fig. 2. 1886. 

SHELL large, straight, gradually enlarging to the aperture; transverse section 

sub-circular. Apical angle five degrees. Initial extremity unknown. 

Chamber of habitation long, regularly expanding to the aperture, length 

more than twice the diameter of the tube at the last septum. Air-chambers 

7 mrn. in depth where the tube has a diameter of 37 mm., becorning regu­

larly shallower toward the apex of the tube. 

Septa thin, concavity deeper than the depth of the air-chmnbers. The 

apical portion of the shell is partially filled with an irregularly vesiculose 

organic deposit. 

Siphuncle moniliform, excentric. 

Test not preserved. The impression of the shell in the rock shows that 

the surface was marked by lamellose concentric lines of growth. 

The specimen illustrated has a length of about 300 mm., of which 125 

mm. belong to the chamber of habitation. 

Numerous fragments of this species are preserved in an uon-ore bed, from 

Bradford county, Pa. The specimens consist of internal moulds in a ferruginous 

sandstone, or of calcareous shells imbedded in the sandstone. . 

Distribution. In an iron-ore bed of the Chemung group. Canton, Bradford 

county, Pa. 

0RTHOCERAS CONSORTALE. 

PLATE CXVIII, FIGS. 3-5. 

Orthoceras consm·tale, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (118) 2, figs. 3-5. 1886. 

SHELL straight, rapidly expanding from the apex to near the aperture; trans­

verse section broadly oval. Apical angle ten degrees. Initial extremity 

unknown. 

Chamber of habitation not fully shown in the specimens observed, appar­

ently short and constricted near the aperture. Air-chambers 5 mm. in 
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depth, where the tube rneasures 28 mm. in greatest diameter. But little 

variation in the depth of the air-chambers can be noticed in the tube for a 

length of 125 mm. 
Septa thin, deeply concave. Sutures somewhat curved, not deeply im­

pressed on the internal mould. 
Siphuncle moniliform, excentric, distant more than one-third the diameter 

of the tube from the ventral side. 
Test marked by irregular lamellose lines of growth, which make a distinct 

retral curve on the ventral side of the tube. 
Internal mould smooth. The apical portions of the shell show an organic 

deposit partially filling the air-chambers; but on account of the preservation 

of the specimens in a sandstone, its minute characters cannot be described. 

The specimen illustrated, has a length of 185 mm., with a diameter of 38 

mm. near the aperture and 9 mm. at the distal extremity. 

Individuals of this species are of frequent occurrence in a sandstone at 

Panama, N. Y., and are better preserved than is usual with other forms of this 

class from similar deposits in the Chemung group. The species may be dis­

tinguished by the rapid enlargement of the tube, the oval transverse section and 

the position and form of the siphuncle. 

Distribution. In a sandstone of the Chemung group, at Panama, Chautauqua 

county. 
0RTHOCERAS INDIANENSE. 

!~LATE CXVIII, FIGS. 6-10. 

Orthoceras Indianensis, HALL. Thirteenth Ann. Rept. N. Y. State Cab. Nat. Hist., p. 107. 1860. 
Orthoceras JJredalus, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (118) 2, figs. 6-11. 1886. 

SHELl, small, straight, slender; transverse section circular. Apical angle six 

degrees. Initial extremity unknown. 

Chamber of habitation long, gradually enlarging from the last septum for 

two-thirds its length, and then contracted by a broad constriction, from which 

the tube enlarges to the aperture. Air-chambers regular, very gradually 

increasing in depth to the last septum, six in the length of 22 mm. where 

the tube measures respectively 9 and 12 mm. in diameter. 

Digitized by the New York State Library from the Library's Collections



CEPHALOPODA. 31 

Septa thin, moderately concave. Sutures straight, not deeply impressed . .. 
Siphuncle sub-central. The elements of the siphuncle have not been 

observed, except at its passage through the septa, where it is very small, 

having a diameter of not more than 1 mm. where the tube measures 15 mm. 

in diameter. 

Test not preserved. 

Internal mould smooth. Septa marked with an areola around the 

siphuncle and a concentrically marked, ovate, organic deposit extending from 

the siphuncle to the ventral walls of the air-chambers. 

The chamber of habitation of a specimen has a length of 54 m1n., and a 

diameter of 14.5 mm. at the last septum. A fragment containing nine air­

chambers and the base of the outer chamber measures 29 mm. in the length 

of the septate portion, and is 9 mm. in diameter at the smaller extremity. 

This species may be distinguished from 0. Icarus, by its sub-central siphuncle, 

the comparatively deeper air-chambers, and the more marked constriction of 

the tube near the aperture. 

Distribution. In the Goniatite limestone, at Rockford, Indiana. 

0RTHOCERAS IcARus. 

PLATE CXVIII, FIGS. 11-15. 

Ortlwceras Icarus, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (l18) 2, figs. 11-15. 1886. 

THE specimens of this species bear so close a resemblance to those of 0. 
Indianensis, that a statement of differences· will be more satisfactory than a 

detailed description. 

In this species the air-chambers are comparatively much shallower than in 

0. Indianensis, the siphuncle is excentric, and in the specimens observed there 

is a greater amount of organic deposit surrounding it. The internal mould of 

a small fragment shows a line of strong nodes along the ventral side of the tube. 

A chamber of habitation has a length of 53 mrn. with a diameter at the 

aperture of 23 mm., and of 18 mm. at the last septum. 

Distribution. In the Goniatite limestone, Rockford, Indiana. 
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G 0 MPH 0 C ERA S, SowERBY. 1839. 

GOMPHOCERAS FAX. 

PLATE CXXII, FIG. 5. 

Gomphoceras fax, HALL. Pal. N.Y., vol. v, pt. 2, p. 321. 1879. 

GoMPHOCERAS lLLJENus. 

PLATE CXXII, FIG. 6. 

Gomphocera.<J IZZC13n1tS, HALL. Pal. N. Y., vol. v, pt. ~. p. 322. 1879. 

GoMPHOCERAs ABSENS. 

PLATE CXXII, FIGS. 1-:~. 

Gomplwceras absens, HALL. Pal. N. Y., vol. v, pt. 2, p. 324. 1879. 

GOMPHOCERAS EXIMIUl\1. 

PLATE CXX, FIGS. 1-il; AND PLATE CXXI, FIGS 1, :!. 

Gmnplwcems eximi1tm, HALL. Pal. N. Y., vol. v, pt. 2, p. 329. 1879. 

GoMPHOCERAS MITRA. 

PLATE CXIX, FIG. 1; AND PLATE CXXI, FIG. 3. 

Gomphoceras 1nitra, HALL. Pal. N. Y., vol. v, pt. 2, p. 330. 1879. 

GoMPHOCERAS IMPAR. 

PLATE CXX, FIG. 4; AND PLATE CXXI A, FIG. 1. 

Gomphoceras i1npar, HALL. Pal. N.Y., vol. v, pt. 2, p. 332. 1879. 

GOMPHOCERAS CAMMARUS. 

PLATE CXXII, FIG. 7. 

Gomphoceras cmnmm·us, HALL. Pal. N. Y., vol. ,., pt. 2, p. 333. 1879. 

GoMPHocERAS GOMPHus. 

PLA'l'E CXXIII, FIG. 1. 

Gomphoceras gmnphus, HALL. Pal. N. Y., vol. v, pt. 2, p. 334. 1879. 
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GoMPHOCERAS CRENATUM. 

PLATE CXXI A, FIG. ~. 

Gomphocems ernwtnm, HALL. Fifth Ann. Rept. Ntate Geologist. Expl. pl. (l:ll A) 6, fig. 2. 1886. 

THIS species is based upon a specimen consisting of the chamber of habita­

tion and a portion of ten attached air-chambers. The point of greatest trans­

verse section is at about the second septum from the outer chamber. 

Chan1ber of habitation a little longer than the transverse diameter, gradually 

contracting to the aperture. The base of this chamber is marked by a zone of 

strong elevated lines, distant fron1 each other about 4 Inm. and extending over 

the walls of the air-chambers. Air-chambers about 7 mm. in depth in the 

main body of the tube. 

The specimen described has a length of 121 mm., of which 50 mm. pertain 

to the chamber of habitation. The greatest transver:se diameter of the tube 

measures 56 mm. 

Distribution. In the limestone of the Upper Helderberg group, Columbus, 

Ohio. 

G OMPHOCERAS PLENUM. 

PLATE CXXI A, FIGS. 3, 4. 

Gmnphoceras plenum, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (121 A) 6, figs. 3, 4. 1886. 

SHELL large, stout, sub-fusiform. Transverse section circular; point of greatest 

gibbosity at about the tenth septum from the chamber of habitation. Axis 

nearly straight. Tube rapidly enlarging to the point of greatest transverse 

section, more.gradually contracting to the outer third of the grand chamber, 

and abruptly constricted at the aperture. 

Chamber of habitation as long as the diameter of the tube at the last 

septum. Aperture obscurely trilobate. Air-chambers from 6 to 7 mm. in 

depth over the larger portion of the shell; the last three being shallower. 

Sutures slightly curved. 

Siphuncle situated near the ventral side of the tube; its elements in the 

interseptal spaces have not been observed. 

Digitized by the New York State Library from the Library's Collections



34 P AL.IEONTOLOGY OF NEW YORK. 

Test not preserved Internal mould smooth. 

The specimen described consists of the chamber of habitation and fifteen 

air-chambers, and measures 145 mm. in length and 64 min. in greatest trans­

verse diameter. 

Distribution. In the Upper Helderberg limestone, near Columbus, Ohio. 

GoMPHOCERAs ~nNuM. 

!'LATE CXXII, FIG. 4. 

Gmnphoceras 1ninum, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (122) 7, fig. 4. 188 i. 

SHELL small, oviforn1; point of greatest transverse section on the anterior third 

of the tube. 

Chamber of habitation comparatively large and gibbous. Aperture small, 

trilobate. Air-chambers 2 mm. in depth. 

Test marked by lines of growth. 

Length of specimen 30 n1m., greatest diameter 22 mm. 

The shell of the individual described is silicified and many of the features 

are obscure. 

The species is distinguished by the small and ovoid shell. 

Distribution. In the limestone of the Hamilton group, frmn the Falls of the 

Ohio River, near Louisville, Ky. 

GoMPHOCERAS MANES. 

PLATE CXXIII, FIG. 2. 

Gmnphoceras manes, HALL. Pal. N. Y., vol. v, pt. 2, p. 339. 1879. 

GoMPHOCERAS NASUTUM. 

PLATE CXX, FIGS .. ->-7. 

Gmnphoceras nasutnm, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (120) 4, figs. 5-i. 1886. 

SHELL small, robust, nearly straight. Tube rapidly expanding to the n1iddle of 

the chamber of habitation thence gradually contracting to the aperture. 
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Chamber of hctbitation shorter than the transverse diameter. Grand aper­

ture large, oval, with a marked sinus on the ventral side, forming a small 

aperture. Crenulated zone narrow, 1narked by fine elevated transverse lines 

or nodeR. 

Air-chambers shallow, having a <lepth of 2.5 mm. near the outer chamber. 

Sutures straight, with the exception of a slight retral bend on the ventral 

side adjacent to the siphuncle. 

Siphuncle Sinall, ventral, situated close to the walls of the air-chambers. 

Surface marked by irregular lamellose lines of growth which becon1e aggre­

gated into fascicles near the aperture. 

Internal mould smooth. 

A fragment preserving the chamber of habitation and four attached air­

chambers has a length of 30 mm., and a greatest diameter of 28 mm. 

Distribution. In the arenaceous shales of the Chemung group, at Belmont 

and Belvidere, Alleghany county. 

Go:MPHOCERAS POTENS. 

PLATE CXXII, FIG. 8. 

Gomphoceras poten.<;, HALL. Pal. N. Y., yol. ,., pt. 2, p. 351. 1879. 

C Y R T 0 CERA S, GoLDFuss. 1832. 

CRYTOCERAS SUBCOMPRESSUM. 

PLATE CXXIX, FIGS. 2, 3. 

C!p·toceras subcompressnm, HALL. Fifth Ann. Rept. State Geologi~t. Expl. pl. (129) 14, figs. 2, 3. 1886. 

SHELL large, robust, exogastric, curved, a mature individual making a quadrant 

of a circle. Transverse section broadly oval. Tube regularly enlarging from 

the apex to the aperture. 

Chamber of habitation large. Air-chambers regular, about 7 mm. in depth. 

Siphuncle nearly one-fourth the diameter of the tube, excentric, nummu­

loid, abruptly contracted at its passage through the septa. 
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Test and surface ornaments unknown. 

A large specimen, preserving nearly the entire length of the tube, meas­

ures 245 mm. on the periphery, and 80 mm. in diameter at the last septum. 

The specimens described are internal moulds preserved in a coarse lime­

stone, and the external characters are not shown. 

Distribution. In a limestone of the Clinton group, Piqua, Ohio. 

CYRTOCERAS JASON. 

PLA'.rE CXXI\', FIG. 7. 

Cyrtoceras Jason, HALL. Pal. N. Y., \"ol. v, pt. 2, p. 381. 1879. 

CYRTOCERAS CITUM. 

PLATE CXXIV, FIGS. 1-3. 

Cyrtoceras dtum, HALL. Pal. N. Y., vol. Y, pt. 2, p. 372. 187£1. 

G Y R 0 CERA S, DE KoNINCK. 1841. 

GYROCERAS N EREUS. 

PLATE CXXIV, FIG. 4. 

Gyroceras Nereus, HALL. Pal. N. Y., vol. v, pt. 2, p. 373. 1879. 

GYROCERAS LACINIOSUM. 

PLATE CXXIV, FIGS. 5, 6. 

Gyruceras laciniosum, HALL. Pal. N. Y., yol. v, 1,t. 2, p. 376. 1879. 

GYROCERAS? STEBOS. 

PL.\TE CXXYI, FIG. 7. 

Gyroceras Stebos, HALL. Fifth Ann. Re1,t. State Geologist. Ex pl. pl. (126) 11, fig. 7. ~ 886. 

SEVERAL specimens of this species have been obtained from theW averly sand­

stones in Pennsylvania. The general form and appearance iR that of a shell 

belonging to the genus GYROCERAS, although no traces of septa are preserved. 

The ventral or peripheral side shows a longitudinal groove, which may be of 
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siphuncular significance. In other characters it resembles some described 

species of gastropoda belonging to the genus PoRCELLIA; but with the present 

material it is difficult to n1ake a Ratisfactory determination. 

The specimen illustrated shows three volutionR and measures 100 mm. in 

greatest diameter. 

Distribution. In the sandstones of the Waverly group, Warren county, Pa. 

TROCHOCERAS ? (GONIOCERAS ?) PANDUM. 

PLATE CXVII, FIGS. 3-5. 

Troclwceras '! (Goniocerasl) pandun~, HALL. Pal. N.Y., vol. v, pt. 2, p. 403, pl. iii, tig. 4. 1879. 

No additional specimens of this species have been obtained since the original 

publication in 1879, and its generic relations are still uncertain. In addition 

to its comparison with some associated forms of TROCHOCERAS from the Schoharie 

grit, as noticed in Pal. N. Y., vol. v, pt. 2, p. 403, it 1nay also be compared 

with Gomphoceras fax, illustrated on plate cxxii. 

NAuTILus' BREYNIUS. 17B2. 

NAUTILUS ORIENS. 

PIJATE CXXVI, FIG. 2. 

Nantilns m·iens, HALL. Pal. N. Y., vol. v, pt. 2, p. 420. 1879. 

NAUTILUS HYATT-I. 

PLA'l'E CXXVI, FIG. 1. 

Nantil1ts Hyatti, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (126) 11, fig. 1. 1886. 

IN its general characters, this species is closely related to N. bucinum (Pal. N. 
Y., vol. v, pt. 2, p. 412). The shell is more rapidly expanded than in that 

species, especially toward the apex. The volutions are free. The transver~e 

section is sub-circular in the apical portion of the shell, broadly oval through the 

chamber of habitation, and with no dorsal sinus produced by the contiguity of 

the volutions as in N. bucinum. 
The specimen is an external mould preserved in an argillaceouR concretion, 

and the fonn and surface characters of the shell are well preserved. The sur-
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face ornaments do not {liffer materially from those in some varieties of J.V. buci­

num and N. liratus (Pal. N. Y., vol. v, pt. 2, pp. 407, 412). 

Distribution. In the shales of the Ha1nilton group, near Cmnhel'land, ~ld. 

NAUTILUS PARALLEL US. 

PLATE CXXVJ, FIGS. 3-5. 

Nantilus parallelus, HALL. Fifth Ann. Rept. ~tate Ut>nlogi::-t. Expl. pl. (l:!tj) 11, tigf'. ~-i"1. lK'-'tj. 

SHELL small, gradually enlarging to the aperture; volutions not e1nbracing. 

rrransverse section lenticular, with acute lateral angles. 

Chamber of habitation nearly twice as long as the transverse diarneter, 

very gradually expanding to near the aperture, which is constricted. 

Siphuncle sub-central. 

Surface 1narked by fine lines of growth and by elevated longitudinal lines 

or slender ridges, which are distant from 2 to 3 mm. 

The chamber of habitation has a length of 60 mm. on the ventral side 

and a transverse diameter of 29 mm. at the last septum. rrhe ventra-dorsal 

diameter at the same point is 16 unn. 

rrhe single imperfect specimen representing this species in the collection, 

was recorded as doubtfully from the Chemung group, at Salamanca, N. Y. 

The character of the rock and general appearance of the specimen do not 

agree with other fossils obtained from that locality, but closely resemble 

specimens from the coal Ineasures of Ohio. It is probable that the speci1nen 

was misplaced in the collections and erroneously referred to the Chemung 

group of New York. 

The species also represents a Carboniferous type of NAUTILUS, and is related 

to the genus TEMNOCHEILUS, Meek, and to species classed as GYROCERAS by De 

Koninck, obtained from the Carboniferous rocks of Belgium. 

Distribution. Probably from the coal measures of Ohio. 

NAUTILUS (DISCITES) AMMONJS. 

l'LA'l'J<J CXXV, l!'IG. I. 

Nautilus (Discites) amrnonis, HALL. Pal. N. Y., vol. v, l>t. 2, p. 425. 1879. 
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NAUTILUS (DISCI'l'ES) MARCELLENSIS. 

PLATE CXX\'I, FIG. 6. 

Nantilns (Discites) Marcellt>nsis (VANUXEM), HALL. Pnl. N. Y., vol. v, pt. ~. p. 428. 1879. 

G 0 N I A T I T E s' DE HAAN. 1825. 

GoNIATITES V ANUXEMI. 

PLATE L'XXVII, FIGS. 3-6. 

Goniatites Vanuxe1ni, HALL. Pal. N. Y., vol. Y, pt. 2, p. 434. 1879. 

GONIATITES V ANUXEMI, var. NODIFERUS. 

PLATE XXVII, FIG. 7. 

Goniatites Vanu,xemi, Ya1·. nodiferus, HALL. Fifth Ann. Rept. Statt:> Geologist. Ex pl. pl. (127) 12, fig. 7. J 886. 

SEVERAL specimens of GoNIATITES have been obtained from the shales of the 

Hamilton group which agree in all essential features with the characteristic 

species of the Marcellus shales, G. Vanuxemi (Pal. N. Y., vol. v, pt. 2, p. 434). 

They are indicated as a variety on account of a row of distinct rounded nodes 

around the dorsal or inner third of the periphery of the volutions. 

Distribution. In the shales of the Hamilton group, at Cherry Valley, Otsego 

county. 

GoNIATITES DISCOIDEUS. 

PLATE CXXVII, FIGS. 11, 1~. 

Gvniatites discoidens, HALL. Pal. N. Y., vol. '"• 11t. :Z, p. 441. 1879. 

GONIATITES UNIANGULARIS. 
PLATE CXXVII, l:<'IG. 10. 

Goniatites 7miangularis (CoNRAD), HALL. Pal. N. Y., vol. v, pt. 2, p. 144. 1879. 

GoNIATITES AMPLExus. 
PLATE CXXVII, FIG. 1. 

Goniatites mnplexns, HALL. Fifth Ann. Rept. State Geologist. Expl. pl. (127) 12, fig. 1. 1886. 

SHELL small, discoid. Volutions slender, rounded, embracing to the depth of 

nearly one-half of their dorso-ventral diameter. Umbilicus large, open. 
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Chan1ber of habitation large, constituting nearly the whole of the outer 

volution. Sutures with two deep lobes and one saddle on each side of a 

volution, and a small acute saddle adjacent to the siphonal line. 
Surface 1narked by regular latnellose concentric lines, curving forward front 

the umbilicus to the ventral side. 

The specimen described has a greatest diameter across the disc of 18 nun. 

The lateral diameter of the tube at the last septu1n is 6.5 mm. 

Distribution. In the Tully limestone, at Lodi Landing, Seneca Lake. 

GoNIATITES coMPLANATus. 

PL\TE CXXVII, FIG. 2. 

(Tnniati!ts cmnplanatus, HALL. Pal. N.Y., vol. ,., pt. 2, p. 455. 1879. 

GoNIATITES SINuosus. 

PLATE CXXVIII, FIGS. 1, 2. 

aoniatite,c; si.'l/.tWS1tS, HALL. Pal. N.Y., vol. v, pt. :!, p. 460. 1879. 

GoNIATITES PATERSON!. 

PLATE CXXVII, FIGS. 8, 9. 

- Goniatites Patersoni, HALL. Pal. N. Y., vol. v, pt. :!, p. 4154. 1879. 

GoNIATITES OwENI. 

PLATE ()XXVIII, FlUS. 4-i. 

Goniatites Oweni, HALL. Pal. N. Y., vol. Y, pt. 2, p. 470. 1879. 

GoNIATITES lxiON. 

PLATE CXXVIII, FIG. 3. 

Goniatites Ixion, HALL. Pal. N. Y., vol. Y, l't. 2, p. 474. 1879. 
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