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REPORT. 

To the Honorable, the Legislature of the State of New York: 

The Regents of the University, as trustees of the State Museum of 
Natural History, respectfully submit their thirty-fifth annual report. 

Owing to the want of room for the display of additional specimens, 
the efforts of the scientific staff have been given chiefly to the prepara- 
tion and classification of the specimens already in the Museum, and 
less than usual to the collection of new specimens. Reference is here 
made to the report of the Director for detailed information as to the 
current work of the Museum. 

The attention of the Legislature is again called to the pressing 
necessity for better and more commodious quarters for this great State 
collection. The present building has become entirely inadequate for 
the proper protection and display of the collections. Not an additional 
foot of space can be gained for the arrangement of new matter, and large 
accumulations of valuable material are stored in buildings at a dis- 
tance from the principal office of the Museum. Moreover, the present 
building is not fire-proof, and the fruit of forty years of labor, and of 
much expenditure by the State, is liable to-be swept away by fire. It 
was hoped that temporary space might have been obtained in some of 
the rooms vacated in the State Hall for some of the more valuable 
parts of the collections, and for such parts of the current work of the 
Museum as are now carried on at great disadvantage in buildings in- 
conveniently located. A resolution for this purpose was passed by 
your honorable bodies at the last session ; but it has not been possible 
as yet for the trustees to avail themselves of the relief which this would 
have afforded. : 
By a resolution of the Legislature the trustees of the Museum were 

authorized to distribute to institutions under the care of the Regents 
who should apply for them, sets of duplicate specimens, properly ar- 
ranged and labeled. This work has been carried on during the year 
to as great an extent as the force of the Museum would permit. ‘The 
design has been to furnish to each a collection of about one hundred 
typical specimens, representing the most important species. It has 
also seemed desirable to furnish these collections only to such institu- 
tions as give promise of making a profitable use of them. It has been 
usual therefore to require of the recipients that a return of local 
specimens collected by themselves be made to the Museum. ‘The fol- 
lowing institutions have been supplied with collections of the kind 
indicated, and five additional sets have been prepared for distribution: 

Warsaw Union School, Warsaw, Wyoming county. 
- Schoharie Academy, Schoharie, Schoharie county. 
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Skaneateles Library Association, Skaneateles, Onondaga county. 
Phelps Union and Classical School, Phelps, Ontario county. 
Seymour Smith Institute, Pine Plains, Dutchess county. 
Albion Union School, Albion, Orleans county. 
Westfield Union School, Westfield, Chautauqua county. 
Norwich Union School, Norwich, Chenango county. 
Perry Union School, Perry, Wyoming county. | 
Little Falls Union School, Little Falls, Herkimer county. ! 
Baldwinsville (Free) Academy, Baldwinsville, Onondaga county. 

The scientific staff of the Museum has consisted during the year of 
dames Hall, LL. D., Director; Dr. D. N. De Tarr, Assistant in 
charge of the Zodlogical Collections; Dr. J. W. Hall, Assistant in 
charge of the collections in Osteology and Rock Sections, and John 
Gebhard, Special Assistant, and exhibitor of the Collections. Mr. 
Charles H. Peck, the State Botanist, continues his valuable labors in 
making collections especially in fungi, and his papers contributed to 
the annual reports are universally received by scientific men as 
standard publications. In addition to these regular assistants, Mr. C. 
EK. Beecher and Mr. George B. Simpson have been employed as occa- 
sion required in preparing and classifying specimens. 

Respectfully submitted, 
H. R. PIERSON, 

Chancellor. 
Davip Murray, 

Secretary. 



REPORT OF THE DIRECTOR. 

To the Honorable, the Board of Regents of the University of the State 
of New York : 

I beg leave to present herewith the Annual Report upon the State 
Museum of Natural History, together with the schedule of additions 
to the collections and library, a notice of the distribution of duplicate 
specimens, and several special communications. 
Iam able to report that the collections are all in good order and 

condition. There have been considerable additions to the arranged 
portions of the collection, and these are only restricted by the want of 
space for their proper disposition. I have heretofore stated the neces- 
sity which still exists, of proper working rooms and the difficulty of 
carrying on work in separate buildings, distant from the Museum 
proper. In these buildings our field collections in geology and pale- 
ontology have accumulated to the number of several hundred thousand 
specimens, which can be only imperfectly provided for. Of these 
large collections of fossils there are at least twenty-five thousand 
specimens which will be required in the final arrangement of the 
Museum, whenever adequate room shall be provided. Until this pro- 
vision shall be made it is scarcely practicable to make any final distri- 
bution of the duplicate specimens, except of the more abundant species. 
Of these the work of description of species is so far completed, that 
with proper facilities, and some additional assistants competent for 
the work, duplicate collections to a large extent could be arranged and 
distributed to the institutions of learning within the State as heretofore 
contemplated. : 

The additions to the Museum ‘collections during the year 1881 will 
be found recorded in detail in the lists appended. 

In the botanical department there have been donated, from four- 
teen contributors, thirty species. One hundred and nineteen species 
have been added by exchange from a single contributor. Sixty-seven 
species of fungi, of which forty are new, have been collected by the 
State Botanist. To the zodlogical collections there have been added ten 
specimens of vertebrates representing the same number of species. 

Dr. D. N. De Tarr, Mr. C. E. Beecher and Mr. George B. Simpson 
have contributed collections of the Unionide and other fresh-water 
shells, of which lists will be appended. 

To the collections in mineralogy, geology and paleontology, there 
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have been added by donation and exchange, six hundred and twelve 
specimens, and by the purchase of special collections from the Utica 
slate, three hundred and twenty specimens. 

_ To the library there have been added twenty-two bound volumes 
and forty-four pamphlets. 

CURRENT WoRK OF THE MUSEUM. 

In the BOTANICAL DEPARTMENT, the accompanying report of the 
Botanist, Mr. Charles H. Peck, will give an account of the progress of 
his work in the study of the fungi. The additions in this class from 
his own collecting are noted above. ; 
A collection of the fungi has been classified and arranged in a large 

case upon the second floor of the Museum. ‘The number of species 
amounts to sixty-three, of which three are of the genus GEASTER, 
three of Bovista, three of SCLERODERMA, fifteen of LYCOPERDON, and 
thirty-seven of Potyporus. In order to exhibit the different forms 
and varieties these are distributed in one hundred and twenty-three 
trays. 

In the zo6LoGICAL CoLLECTIONS, Dr. De Tarr, the assistant in this 
department, has added a collection of fresh-water shells made in 
the vicinity of Albany. The collection in ornithology has been 
partially rearranged, and a list of the species as known in the modern 
nomenclature of this class has been prepared. Some progress has been 
made in collecting information regarding the geographical distribu- 
tion of the birds within the limits of the State of New York. Dr. De 
Tarr has also communicated a paper on the species of rhizopoda found 
in the vicinity of Albany. 

The collection of Unionide, with sections of the shells and illustra- 
tions of anatomical structure, mentioned in my report of last year as 
being prepared by Mr. Simpson, is now in progress of arrangement and 
will soon be placed on exhibition in cases, recently provided for this 
and other collections, and arranged within the area formerly used as 
a working room upon the second floor of the Museum, 

The collection of fresh-water and land shells prepared by Mr. C. E. 
Beecher will be placed on exhibition in the same area.*. 

The bones of the whale, RoRQUALIS BOREALIS, purchased in 1880, 
were sent to Prof. H. A. Ward for preparation, and the maceration is 
reported as so far progressed that the skeleton will be ready for 
mounting some time during the coming summer. 

In the GEOLOGICAL DEPARTMENT, since the completion of the de- 
scriptions of the Lamellibranchiata, considerable progress has been 
made in the selection, arrangement and labeling of these fossils, of 
which the Museum possesses large collections. Great delay has oc- 
curred in the publication of these descriptions, owing to the non- 
printing of the three preceding Museum reports. ‘The descriptions 
of these fossils, with some additional material, will be again communi- 
cated with the present report, and we may expect their publication 
during the present year. 

Considerable progress has been made in the selection, cleaning and 

*The new cases provided for this area, with some others arranged upon the same, will give 
us nearly two hundred and fifty feet additional case room under glass. 
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determination of the bryozoans of the Hamilton Group by Mr. Geo, 
B. Simpson, who has charge of these collections.* 

The work of cutting and preparing sections of fossils, and of cut- 
ting, polishing and shaping specimens for the Museum collections, 
has been steadily continued during the year, with the exception of 
some interruption arising from the preparation for, and the arrange- 
ment of new cases for the. reception of collections already mentioned. 
We have heretofore had no means of placing on exhibition any of these 
cuttings of fossils; but in order to give to amateurs and to visitors at 
the Museum some idea of the nature of this work, a glass case will be 
placed in one of the window recesses of the first floor, which will give 
room for the exhibition of about sixty specimens of these translucent 
sections, 

The Museum now possesses a much larger collection of these sections 
than any other in the country, and its value in the study of the minute 
structure of these fossil organisms cannot be overestimated. © 

During the past year many boxes belonging to the Museum collec- 
tions made in former years have been unpacked, the specimens cleaned, 
ticketed, classified, and incorporated in the general collections. 
Among these were twenty boxes of Chemung fossils, collected by Mr. 
Sherwood, in the southern counties of New York and in Tioga county, 
Pennsylvania. Also two barrels and several boxes of Niagara fossils, 
sponges, and other fossils from Hamilton, Ontario, in part collected 
by Mr. Walcott, in 1878; and increased by a valuable donation, in- 
cluding several species of DicryoNeEMa and other fossils from the late 
William Waddell, Esq., of Hamilton. The collection made by Dr. J. 
W. Hall from the limestones of Lake’Champlain and from the Tren- 
ton limestone of Herkimer and Oneida counties, amounting to fifty- 
six boxes, have also been unpacked and the specimens ticketed and 
recorded. A large part of these, after selections for the Museum, will 
serve to render more complete the series of duplicate collections from 
the lower formations, of which the Museum has heretofore possessed 
very little material. For the present time the collection has been re- 
packed in boxes for want of drawers for its systematic arrangement. 

DISTRIBUTION OF DUPLICATE COLLECTIONS. 

Collections of fossils from the duplicates of the Museum collections 
have been furnished to the Skaneateles Library Association, the War- 
saw Union School, and smaller collections sent to other educational 
institutions. 

Ten collections, representing in each one hundred and eight species 
characteristic of the New York formations, have been prepared and 
are ready for distribution. 

The number of applications for these collections is increasing with 
each succcessive year, and it isa part of the plan of the Museum to 
disseminate a knowledge of its labors through these collections, and 
otherwise as widely as possible among the educators of the State. The 
frequent call for collections, and for information from all parts of the 
a — 

*The descriptions of the bryozoans of the Upper Helderberg and Hamilton Groups, com- 
municated with the report of 1879, have not yet been printed, and in order to save the 
priority of work done on these fossils, I communicated an abstract of the paper to the 
Albany Institute in March, 1881. 

teen Doc. No. 38.) 2 
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State, shows the increasing interest in the subjects, and the importance 
of these small representative collections, and their value in the estima- 
tion of the teachers of science. _ 

With the present organization of the Museum staff this work of 
selecting, arranging and labeling is done under many disadvantages 
and bears very heavily upon the Curator and assistants. 

ADDITIONS TO THE ARRANGED COLLECTIONS. 

A collection of the casts of bones of the ODONTORNITHES, presented — 
by Prof. O. C. Marsh (of which:a list 1s appended), have been ar- 
ranged in a case upon the second floor of the Museum. 

‘The specimens donated by the Rev. W. H. Dean, and those pur- 
chased of Charles H. Haskell, from the Utica State, have been care- 
fully studied and a series placed in the table cases of the paleonto- 
logical series upon the first floor of the Museum. ‘This series repre- 
sents the development of Zriarthrus Becki. A more recent pur- 
chase made from Mr. Haskell will enable us to complete the collec- 
tion in some other groups, and notably in the Graptolitide and Mol- 
lusca —the whole forming a very valuable and complete represen- 
tation of the fauna of this epoch. | 

Two remarkable specimens of Endoceras from the Trenton lime- 
stone from former collections have been added to the arranged collec- 
tions of the Museum. 

Abont one hundred and fifty specimens of the fossils of the Black 
River limestone; the gasteropoda of the corniferous limestone, and 
some large and fine specimens of Favositers Helderbergie have been 
selected for the arranged collections and packed in boxes properly 
marked, awaiting cases for their arrangement in the Museum. About 
thirty-five large slabs of the corniferous limestone with Hridophyllum, 
Heliophyllum, Zaphrentis, etc., have been temporarily arranged on 
shelves in the entrance hall of the Museum. 

The statements above do not, however, by any means express the 
real amount of work done in the geological department, which in 
amount of interesting and valuable material for scientific study far 
exceeds all the other collections of the Museum. For its proper study, - 
disposition and arrangement, more assistance is absolutely necessary, 
and if we are required to provide duplicate collections for the schools 
and colleges, it cannot be done with the present force of the Museum, 
unless we relinquish all original investigation. 

In conclusion I may say, that were there appropriate space and_ 
- proper cases for the placing of collections I am prepayed to add to the 
paleontological department a much greater amount of material than 
has been added to the arranged collections during the past fifteen years. 

MvusEUM PUBLICATIONS. 

As I stated in the last report, nothing has yet been done te for- 
ward the publication of the Museum reports 32, 33 and 34, which 
now remain in the hands of the State printer. These reports with 
their special papers form the medium of communication between the ~ 
Museum and the scientific public, and are the only means of present- 
ing to the world evidence of work done in the several departments of 
‘science. Already we have discovered that, of the new species of fungi, 
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descriptions of which were presented with the thirty-third report at the 
close of 1879, several have, in the meantime, been elsewhere described, 
and the same is true of some of those communicated with the thirty- 
fourth report. | 

In the thirty-third report the Curator communicated descriptions of 
numerous species of fossil Bryozoans of the Upper Helderberg and 
Hamilton Groups. The delay in publication threatened to deprive the 
Museum of the credit of prior publication, and an abstract of the paper 
has been published in the Transactions of the Albany Institute. 
We have now, however, every reason to believe that the present 

report will have speedy publication, and that we may be able to remedy 
in some degree the unfortunate delay in the publication of previous 
reports of the Museum. 

Respectfully, your obedient servant, 

JAMES HALL, 
Curator of the State Museum of Natural History. 

December, 1881. 
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ADDITIONS TO THE STATE MUSEUM DURING 
THE YEAR 1881. 

APPENDIX A. 

I. BOTANICAL. 

Received from Mrs. S. M. Rust, Syracuse, N. Y., specimens of three 
species of flowering plants. 

From Mary E. Banning, Baltimore, Md., a specimen of Pachyma 
Cocos, Fr. 

From Lizzie G. Barnett, Cannonsburg, Pennsylvania, specimens of 
Secotium Warne, Pk. | ; 

From Eloise Butler, Minneapolis, Minn., specimens of Secotiwm 
Warne, Pk. 

From W. R. Gerard, New York city, N. Y., specimens of Aeidiwm 
Rusbyi, Ger., and Polyporus arcularius, Fr. 

From J. B. Ellis, Newfield, N. J., specimens of five species of fungi. 
From C. J. Sprague, Boston, Mass., specimens of Lecidea vescicularis, 

Hoftm., and Biatora globifera, Ach. 
From 8. H. Wright, M. D., Penn Yan, N. Y., specimens of six species 

of European fungi. 
From E. C. Howe, M. D., Yonkers, N. Y., specimens of two grasses 

and one sedge, one of the former being new to the herbarium. 
From M. F. Merchant, M. D., Moravia, N. Y., specimens of Mitchella 

repens, ., with white berries. 
From H. W. Barnum, Valley Falls, N. Y., a specimen of Trillium 

grandifiorwm, Salisb. 
From Prof. C. EK. Bessey, Ames, Iowa, specimens of Secotiwm Warnei, 

From C. W. Irish, Iowa City, Iowa, specimens of Polyporus fraxino- 
_ philus, Pk., and Trametes Peckii, Kalchb. 

From I. Cowles, Flushing, N. Y., a specimen of Opuntia Rajinesquit, 
Engelm. 

From J. L. Bennett, Providence, R. I., specimens of one hundred and 
nineteen species of Carex. These were contributed in pursuance 
of an exchange commenced with the late Mr. 8. T. Olney. 

By collection of the Botanist sixty-seven species of fungi, of which 
forty are regarded as new species. 
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II. ZooLoGIcAL. 

Alcoholic specimen of the Blind Proteus (Proteus anguinis). From 
Mrs. H. Townsend, Albany. 

Rattles of Colorado rattlesnake (Crotalophorus). From Rev. H. C. 
Stanley, Albany. | 

One specimen of Shore crab (Sesarma cinerea), 8. W. shore of Staten 
Island. Krom Wm. T. Davis, Staten Island, N. Y. 

Jaws and Tail of Whip Ray, East coast, Florida. From Douglass 
Corning, ‘Troy, N. Y. | 

Very large hen’s egg containing a smaller perfect ege. From David 
Westfall, West Sand Lake, N. Y. 

One great blue heron (Ardea herodias, L.) From L. Schenck, Albany. 
One very large Canada porcupine (Hrethizon dorsatus, L.), taken two — 

miles south of Albany. From W. F. Bennett, Albany. 

By - Purchase, 

_One American bittern (Botaurus lentiginosus, Mont.) 

By Collection. 

One Lora rail (Porzana carolina, L.). 
A series of the following fresh-water shells has been collected in 

the immediate vicinity of Albany by Dr. De Tarr. 

Unionde. 

Unio complanatus, Sol. Margaritana rugosa, Barnes. 
‘* carlosus, Say. s undulata, Say. 
‘* ochraceus, Say. Anodonta fluviatilis, Dill. 
“ yadiatus, Lam. <a implicata, Say. 
‘“¢ nasutus, Say. ff Lewisii, Lea. 
“ Tappanianus, Lea. C3 subcylindracea, Lea. 
“* pressus, Lea. “undulata, Say. 

Margaritana marginata, Say. ; 

| Corbiculade. 

Spherium simile, Say. Pisidium virginicum, Bourg. 
“ striatinum, Lam. “ssp. undt 
3 rhomboideum, Say. o “ undt. 
i transversum, Say. 

Strepomatide. 

Goniobasis livescens, Menke. Goniobasis virginicum, Gm. 

issoide. 

A large amount of material in various genera of this family was col- 
lected but is not yet classified. 

Viviparide. 

Melantho integra, De Kay. Lioplax subcarinata, Say. | 
oy abies eval Bythinia tentaculata, L. 
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Valvatide. 

Valvata tricarinata, Say. 

Timnevde. 

‘Limnea elodes, Say. Planorbis parvus, Say. 
“ _catascopium, Say. Segmentina armigera, Say. 

Physa ancillaria, Say. Ancylus tardus, Say. 
“* heterostropha, Say. “ parallelus, Hald. 

Planorbis trivolvis, Say. AMOK) Fann OE UF 
eS bicarinatus, Say. * ‘ 
be exacutus, Say. 

III. GEOLOGICAL AND PALEONTOLOGICAL. 

By Donation. 

Crinoid remains, Fish Creek, Oneida county, N. Y. From Rev. P. J. 
Loveland, Taburg, N. Y. 

Nodule of Iron Pyrites. From Patrick Griffin, N. Bennington, Vt. 
Bitumen (calciferous group), Saratoga Springs. From J. B. Butler, 

Saratoga Springs, N. Y. 
Crystalized Hematite, Hoosic Falls, N. Y. From W. S. Snyder, 

Hoosic Falls, N. Y. | 
Granite with dendritic markings, Atlanta, Ga. From Thos. Moore, 

Boltonville, Ga. 
Fossils from the Utica State and Hudson River groups as follows: 
Kighteen specimens of Triarthrus Becki ; one specimen of Orthoceras 

coralliferum ; seven specimens of Brachiopoda ; eleven specimens 
of Graptolitide ; three specimens of Cyathophycus reticulatus; 
one specimen of Modiolopsis ; one specimen of Strophomena 
alternata. From Rev. W. H. Dean, Mechanicville, N. Y. 

Specimen of Hamilton Group shale, arenaceous, from Madison county, 
containing Rhynconella congregata, Hall. From D. T. Bleekman, 
940 Broadway, Albany. 

Specimens arranged in the table cases of the Utica State showing the 
development of Triarthrus Becki, Green., selected from the collections 

- donated by Rev. W. H. Dean, of Mechanicville, N. Y., and purchased 
from Charles H. Haskell, Holland Patent, Oneida county, N. Y. 

TRIARTHRUS BkEcKI, Green. 

Series. 
PS A ekiee (2 h. ) stAC Sol aR epe le Jo boc 6) s oleacnediors ate 1 specimen. 
Specimens with two thoracic segments................ 3 £6 

13 f° Chimee’ |) Gia vita is eteee arti, 5 acy 
AS 6 Sur, pe NS Mee tele oh ye dg Wenaaueat, b 4 « 
te &: five * pve + «sie ie Wo meeebay arent 6 
Es BIR SoU iy: dsa bk Seen a ota + 
asi “ seven 66 66 4 66 

ceeeeree Fe eee eevee 



16 THIRTY-FIFTH ANNUAL REPORT OF THE 

Specimens with eight thoracic segments....... Pweieas 3 3 specimens. 
és “ nine - aS aN Cae 4. “é 
(73 ce ten 6é “cc 5 74 

< <celevyenn 4° Bh ty ee ee 4 as 
és “<. +twelve: <<< Ae rete oe. 8 bl oe 2: 66 

4 ‘7 “tharteen. “ da MN is o's RT Ue aa 1 - 

es « fourteen “ SOAs poly toes nS Ease 1 Rod 

C Se rLCehe .* Bee nt ae ee oS 2 . 

Three slabs with numerous examples of young in different stages of 
development. | 

One specimen preserving the hypostoma, attached to the glabella. 
One specimen with Discophycus typicalis, Walcott. 
One specimen Calymene callicephala, Spraker’s Basin, N. Y. 

ADDITIONS TO HISTORICAL DEPARTMENT. 

One Confederate Lance (captured at Richmond, Va., 1865), with 
photograph of different styles of same. Presented by Captain 
William McK. Heath, 712 Market street, Philadelphia, Pa. 

ADDITIONS TO THE LIBRARY OF THE STATE MUSEUM DURING THE 

YEAR 1881. ; 

By Donation. 

Tavole wer una “ Anatonia delle Piante Aquatiche,” di F. Parlatore, 
Firenze, 1881. Roy. 8vo. Paper. 

Il. Primo anno della clinica Ostetrica diretta dal Prof. C. V. Ballochi, 
nella nuova maternita di Firenze. MRendiconto dell Dott. E. 
Grassi, Firenze, 1880. Roy. 8 vo. Paper. 

Dell Processo Morbosa dell Colera Asiatico memoria dell Dott. F. 
Pacini, Firenze, 1880. Roy. 8vo. Paper. From the Royal In- 
stitute of Florence. 7 

Archives du Musée Teyler, Vol. IV, Fasc., 2, 3,4; Vol. V, pt. I; 
Serie II, pt. 1. Paris, 1878-81. Roy. 8vo.: Paper. From the 
Museum. 

The Journal of the Cincinnati Soc. Nat. Hist., Vol. [V. Cincinnati, 
1881. From the Society, in exchange. | 

Annual report and statistics of the Meteorology of the city of Oakland, 
Cal., for the year 1879. By J.-B. Trembly, M. D. Same for 
1880. Oakland, 1880-81. 8vo. Pamph. From the author. 

List of the Orthoptera collected by Dr. A. S. Packard, Jr., in the 
Western U.S. in the summer of 1877. By S. H. Scudder. (Ex- 
tracted from Second Rept. U.S. Entomological Commission.) 
Washington, 1880. 8vo. Pumph. 

The Tertiary Lake Basin of Fiorissant, Colorado. By 8. H. Scudder, 
(Extracted from Vol. VI, pt. 2. Bull. U. S. Geog. and Geol. Sur. 
Ter.) Washington, 1881. 8vo. Pamph. From the author. 

Bulletin of the American Geographical Society. 1879, No. 6. 1880, 
Nos. 1, 2, 3, 4, 5, 6. New York, 1880-81. 8vo. Pamphs. From 
the Society. . 

Journal of the Royal Geological Soc. of Ireland. Vol. XV, pt. III. 
Dublin, 1880. S8vo. Pamph. From the Society. 
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Proceedings of the Literary and Philosophical Society of Liverpool. 
Vols. XXXIII, XXXIV. Liverpool, 1879-80. 8vo. Cloth. From 
the Society. 

Bulletin de la Société Imperiale des Naturalistes de Moscow. 1879, 
Nos. 2, 3, 4; 1880, Nos. 1, 2, 3. Moscow, 1880-81. 8vo. Paper. 
From the Society. 

Science Observer. Vol. III, Nos. 6, 7, 8,9, 10. Boston, 1881. 8vo. 
Pamph. From the Boston Scientific Society. 

Smithsonian Contributions to Knowledge. Vol. XXIII. 4to. Cloth. 
Washington, 1881. 

Smithsonian Miscellaneous Collections. Vols. XVIII, XIX, XX, XXI. 
3 8vo. Paper. Washington. From the Smithsonian Institution. 
Bureau of Education: 

Circulars of Information, 1880, Nos. 6, 7. 8vo. Pamph. 
66 73 66 188i, 7s ip 66 73 

Library Aids, four copies. 8vo. Pamph. 
Comparative Statistics of Elementary Education. 4to. Tadle. 
Report of the Commissioner of Education for the year 1878. 

Washington, 1880. 8vo. Cloth. From the Bureau. 
Bull. U. S. Geological and Geographical Survey of the Territories. 

Vol. V, No. 4; Vol. VI, No.1. Washington, 1881. 8vo. Paper. 
From the Department of the Interior. 

Reports upon the condition of Crops, Nos. 37, 38. 8vo. Pamph. 
Report of the Commissioners of Agriculture, 1879. Washington, 
1880. Cloth, 8vo. Contagious Diseases of Domestic Animals 
(special report 34). Washington, 1880-81. 8vo. Cloth. From the 
Department of Agriculture. - 

Sitzungsberichte der Naturwissenschaftlichen Geselleschaft, Isis in 
Dresden. Jahrang, 1880. Januar bis Juli, und Juli bis Decem- 
ber. Dresden, 1881. 8vo. Pamph. From the Society. 

Anales des Museo Nacional de México. Tomo,11. Ent. 4*. Mexico, 
1880. Roy. 8vo. Pamph. 

Second Geological Survey of Pennsylvania. Harrisburg. 10 vols. Cloth. 
A 2,H 5, Armstrong county ; H 6, Jefferson county ; G 4,Clinton 
county ; G 5, Susquehanna and Wayne counties; III, Oil region; 
M 3, Chemical Analysis; P, Coal Flora (text), 2 vols. in one; 
Q 4, Erie and Crawford counties; R, McKean county; T, Blair 
county. From the Commissioners. | 

Second Annual Report of the Bureau of Statistics and Geology of 
Indiana, 1880. Indianapolis, 1881. 8vo. Cloth. From J. Collett, 
Chief Geologist. 

Official Gazette of the U.S. Patent Office, Vol. XIX, Nos. 1, 2, 3, 4. 
Washington, 1881. From the Patent Office. . 

Geologisk Ofversigtt Karta ofver Skane nud atfolyande texte. af. N. 
P. Angelin. Lund, 1877. 8vo. Paper. From L’Académie 
Roy. Suéd. des Sci. de Stockholm. | 

Annual Reports of the City Auditor of Boston. 2 vols. 1879-1880, and 
1880-1881. Boston. 8vo. Morocco. From Alfred T. Turner. 

U.S. Geological and Geographical Survey of the Territories. F. V. 
Hayden in charge. Vol. XII: Fresh-water Rhizopods of North 
America. Leidy. Washington, 1879. Cloth. Ato. 

[Sen. Doc. No. 38.] | 3 
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Geology of the High Plateaus of Utah (with folio atlas). U.S. G. 
G. Survey R. M. R. J. W. Powell in charge. By C. H. Dutton, 
Capt. ordnance, U.S. A. Washington, 1880. Cloth. 4to. From 
the Department of the Interior. ie 

Sitzungsberichte und Abhandlungen, etc. Isis in Dresden. Jahrgang, 
1881, Jan. bis June. Dresden, 1881. 8vo. Pamph. From the 
Society. 

Molluscorum Systema et Catalogus. Dresden, 1869. 8vo. Paper. 
From : 

Bulletin de Vinstitute National Genevois. Tome XXIII. Geneve, 
1880. 8vo. Paper. From the Institute. 

Anales del Museo Nacional de Mexico. Tome II, Ent. 5°. Mexico, 
1881. 4to. Paper. 

Bulletin de la Soc. Imp. Nat. de Moscow. 1880, No. IV, and 1881, No. 
I. 8vo. From the Society. | 

De la Nomenclature des étres Organisés. Paris, 1881. 8vo. Pamph. 
From the Geological Society of France. | 

By Purchase. 

American Journal of Science and Art, III, Vol. XXI. New Haven, 
1881. 8vo. | 

The Albany Directory. Albany, 1881. 8vo. Paper. 
The National Atlas. Philadelphia, 1881. Folio. Cloth. 
The American Naturalist, Vol. XV. Philadelphia, 1881. 8vo. 
Encyclopedia Brittanica, Vol. XII, 9th Hd. 



CURRENT WORK OF THE MUSEUM. 

APPENDIX B. 

[Appendix A of the Thirty-fourth Report, 1880. | 

DISTRIBUTION OF DUPLICATE FOSSILS AND MINERALS. 

CURRENT WoRK OF THE MUSEUM. 

APPENDIX A. 

Distribution of Duplicate Fossils and Minerals to colleges and some 
other institutions by special acts of the Legislature ; and to the Nor- 
mal schools by concurrent resolutions of the Ninety-eighth Session 

. (Laws of 1875, page 821); and to academies and schools by direction 
of the Board of Regents of the University. 

- The collections, numbered in consecutive order, were distributed as 
follows: 
1. To the International Geological Congress at Paris in 1878, au- — 

thorized by the Board of Regents. 

2. Rensselaer Polytechnic Institute, Troy. Jan. 25, 1876. 

healt yea 

Number of species of fossils, including repetitions, 196........ 584 
Number of species of mineral, including varieties, 105......... 157 

Total number of specimens of fossils and minerals........ 741 

3. Cornell University, Ithaca. Nov. 3, 1879 ; Feb. 19, 1876. 
Number of species of fossils, including repetitions, 189........ 548 
Number of species of minerals, including varieties, 104....... 149 

Total number of specimens of fossils and minerals....... 697 
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4. Long Island Historical Society, Brooklyn. Nov. 16, 1875 
Feb. 26, 1876. 

No of 
specimens. 

Number of species of fossils, including repetitions, 202........ 544 
Number of species of minerals, including varieties, 102....... 146 

690 
In addition to the above, there were sent to the Long Island 

Historical: Society,\35 Specimens. .. 1): «cits ss eee 33 

DO bell hse euies cisvabtotescebie ise ober asi win cut ole cay catenin Rei a aaee 723 

5. American Museum of Natural History, New York. April, 
1876. 

Number of species of fossils, including repetitions, 178....... 520 
Number of species of minerals, including varieties, 89.. oie sieinls) Eee 

Total number of specimens of fossils and minerals........ 664 

6. Syracuse University, Syracuse, Nov. 23, 1874; Feb. 19, 1876. 

Number of species of fossils, including repetitions, 150........ 434 
Number of species of minerals, including varieties, 96........ 143 

Total number of specimens of fossilsand minerals.... ... 577 

In addition to the above, Mr. Hall sent from his own private collec- 
tion, to the Syracuse University, a series of characteristic specimens of 
rocks and iron ores from the Laurentian system of New York, consist- 
ing of seventy-seven (77) specimens [all of which were numbered and - 
marked by a special green ticket], making the total number = 577+ 
= 654 specimens. 

%.. State Normal and Training School, Oswego, Nov. 23, 1874; 
Heb.) 13) 1876, 

Number of species of fossils, including repetitions, 145........ 425 
Number of species of minerals, including varieties, 104........ 159 

Total number of specimens of fossils and minerals....... » 084 

8. State Nore School, a Albaay. Dec. 6, aeqD> Feb. 19, 1876. 
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"9, State Normal and Training School, at Buffalo. Jan. 25, 1876. 

eeaciiets 

Number of species of fossils, including repetitions, 136.... ... ~ 892 
Number of species of minerals, including varieties, 97........ 143 

Total number of specimens of fossils and minerals........ 535 

10. State Normal and Training School, at Geneseo. March 2%, 
1876. 

Number of species of fossils, including repetitions, 127........ 372 
Number of species of minerals, including varieties, 92........ 137 

Total number of specimens of fossils and minerals........ 509 

11. State Normal and Training School, at Fredonia. May 6, 
1876. 

Number of species of fossils, including repetitions, 124........ 374 
Number of species of minerals, including varieties, 90......... 137 

Total number of specimens of fossils and minerals........ 511 

12. Alfred University, at Alfred. Jan. 8, 1877. 

Number of species of fossils, including repetitions, 120........ 368 
Number of species of minerals, including varieties, 90........ 138 

Total number of specimens of fossils and minerals....... 506 

Professor Roland D. Irving, University of Wisconsin, in return 
for some portions (tooth and part of tusk) of the Cohoes 
Mastodon. 

mramiber ot species of fossils, 30... 0... ccc cece eens cn ence 62 

13. State Normal and Training School, at Cortland. Oct. 28, 1878. 

Number of species of fossils, including repetitions, 120........ 365 
Number of species of minerals, including varieties, 88........ 142 

Total number of specimens of fossils and minerals,....... 507 

-- 14. Reserved for State Normal School, Brockport. 

Number of species of fossils, including repetitions 
Number of species of minerals, including varieties............ 140 

Total number of specimens of fossils and minerals........ 495 
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15. Reserved for State Normal School, Potsdam. | 
No. of 

specimens. — 

Number of species of fossils, including repetitions ........... 349: 
Number of species of minerals, including varieties............ 140 

Total number of specimens of fossils and minerals........ 489: 

16. Reserved for 

Number of species of fossils, including repetitions............ 331 
Number of species of minerals, including varieties............ 156. 

Total number of specimens of fossils and minerals........ 487 

1%. Albion Academy and Union School, Albion, N. Y. Dec. 6, 
ot, 1880; 

Number of species of fossils, including repetitions........ ... 391 
Number of species of minerals, including varieties........... 154 

Total number of specimens of fossils and minerals........ BAB. 

18. -Westfield Academy, Westfield, Chautauqua county, N. Y. 
; Nov. 1880 

Number of species of fossils, including repetitions ............ 315 
Number of species of minerals, including varieties ............ 136 

Total number of specimens of fossils and minerals........ 451 

19. Norwich Academy, Norwich, Chenango county, N. Y. Dee. 
6, 1880. 

Number of species of fossils, including repetitions........ jobanlt oOo 
Number of species of minerals, including varieties..... \ aaeaete 138 

Total number of specimens of fossils and minerals........ 503 

20.. Schoharie Academy, Schoharie C. H., N. Y. Nov. 1880. 

Number of species of fossils, including repetitions............ 362 
Number of species of minerals, including varieties....... 0 sie é sya eee 

Total number of specimens of fossils and minerals........ 494 
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II. 

STATEMENT OF THE DISTRIBUTION OF FOSSILS AND MINERALS FROM 
THE STATE MUSEUM OF NATURAL HISTORY AND FROM THE PRI- 
VATE COLLECTION OF JAMES HALL, FROM 1866 To 1873. 

Specimens of Fossils sent to different institutions of science or learn- 
ing, within the State of New York, from 1866 to 1880, by assent or 
direction of the Secretary of the Board of Regents, or on application 
from some member of the Committee on the State Museum. 

1866. Buffalo Natural Mstory Society, through Hon. George W. 
Clinton. 

mincara Grpup, (Waldron).........e0seeccsecresceee - 18 species. 
Tertiary, Alabama............ Me ale aie (ste) abeuareteter? Lary d ei ee 7 SN 

SOF 
—= =_— 

The number of examples not noted, but there were at least an aver- 
age of three to each species, or 177 specimens. 

1868. A collection furnished to Dr. S. B. Woolworth, for donation to 
some academy, name not recorded, December, 1868. 

*Niagara group (N. Y. and Ind.)...... 13 species. 32 specimens. 
“Medina sandstone (N. Y.).......:..+. Bs) ae olen pe 
Ewower telderbero (N. Y.).). 2... 55.01 Gi dee Boer 
Oe a ee hip aba Peal 
Upper Helderberg (N. Y.) ........-.0. Bn 6 a ees 
fimencon croup. (N. Y.)..... cose seoes. 2 Nich i 5? “ 

m0 « 143. « 
—_——. — 

1869. The Wood Library of Canandaigua. 

EPS AMOUSATICSLONGs: 510). ci 2s seis «vce s's\v'e s'« ce cess en's sie 4 species. 
mepmeonuriver STOUD (OHIO). acc lee oe ele ee ences Loece 
Semrtrsmn i) Yat Ld)... was wile o's tue ele aie ee wtale’s Bidd io aie 
mayer Helderbers (N. ¥.)..0....0. 5 ENP AA Mh tig Dated LB ete 

pee peer Melderbery (N.Y)... 6s cca ess ste Sale ear sen Maud: 
UPMPOR IS TECIEO TEE (IN N.Y ..'2's's'e's'o'o a'e efala(slswla's wid ate Oreste eas 33 *S 

So: 4 
eee ——— 

Number of specimens not recorded. 

* Those marked with an asterisk were from Mr. Hall’s private collection. 
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1869, November. Jamestown Academy. 

*Lower Silurian (various ae Oe 21 species. 41 specimens. 
40 6¢ *Niagara (Waldron, Ind.). . Aerie a ES ihe ih 

*Lower Helderberg (N. Y,). stale ops a eg ee Pe 
Hamilton group (N. Y. ” re es Paayy ye 34 a 
CHomune. cee se eer ae eatene Cees ote Bh. Meas 13 “ 
*Tertiary—Alabama...............06. SUA mea OO. jh ee 
Miscellaneous....... a eihtaehetitier 2 spots Cider tS aie 

109 66 199 6é 

III. 

MEMORANDUM. SPECIMENS SENT TO INSTITUTIONS AND INDIVID- 

UALS IN HXCHANGE, AND FOR ASSISTANCE IN MAKING COLLECTIONS 

FOR THE STATE MUSEUM. 

Specimens sent to the Hssex Institute of Salem, Mass. In exchange 
for recent corals for the State Museum of Natural History, 1867 : 

*Niagara group Near) PE gt OS, SU ALIN ieee me 24 species. 
Cornmiferous (CN: Yo). 6). sera ay Oe ke ae coe Sate Oe Ui & 
lamcom CN. "Y).  osie oie tots o upsletare eve we miele la) ate ersnne aL: 
Chemie (Lowa)e cae sc ee oh. INL cheer. Bente 1G: Be 
Chemung (NM. Ys) 2000505. NOR shape Rage Sete ean alee 

LOT oes 

Number of specimens about 300. 

' Specimens sent to the Derby Free Museum at Inverpool, Hng., in 
return for objects of Natural History, and in consideration of civili- 
ties extended by Capt. Sir James Anderson in the transmission of 
books, etc., 1867 : 

*Potsdam sandstone... o0<-*s sis a Scaiice te prac ancien 2 species. 
“Trenton [imesbowe vis 362). 12 estos. ei ata wibtiale = eteter ble 12 
7 Hudson Tver Croup. 2 .i.c soca ses chs wine, alk okere ereundegams ate 1B 
*Medina sandstone ....... Perel e vols ok aid wopys Race gmetods Dyas 
EC GONy fi. alsicshesoue 0 Pialeeege tin eieieiehe eye wiieieus lope Seat Re pee teens ene 5 nes: 
“Niagara (IN. Vain ids) sccts ievetede levels wie cegkealsiene auaaponayt 1G. ses 
*Lower Helderberg............ Rade rese weleueneyes eps aie nce ak Pe Saale 
Oriskany... i <ije% 5 atiife| aie lidgia Ws aie icles nue ailece Raa ib Ne uate a ate MMPs): 
oper Helderberg, ..ceateu sitet oust tsi ok tne orelois eiepankstere fetes CAG Rh 
LEARNT GORY o50\ 05) sede: (a: os ataca tote tale eayeeein) bial alwys ole iehete a jeter BOP aes 
PHC AE DOM IECLOUB ) sc) eiale chee! <auadavelareme pe ers fete laisis slays eyelet euereeee 12h See 
Py LeNUIATy (A La Oamiial )ie', my sleiorel thee tehctere leis eaia'e cle stele abeeatee SO hin 

6A ith 

Number of specimens 450 to 500. 

*Those marked with an asterisk were from Mr. Hall’s private collection. 
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- Specimens sent to Prof. 8. G. Williams of Ithaca, N. Y., in return 
for assistance and civilities shown to collectors of fossils for the State 
Museum, 1866: 

Peevey SUMEEIAN. 0... oe ee we ac ahelaale skate Xmas 8 species. 
piseare (CN. Y. and Ind.) ......./..- averse ciate a: ERSR Ane Bani 
RR EPCOT DCL, ele oicsse ee 'aterciare divlelernlsics de deetelece ROMS 
J in 5 to telidre hascng lon wvarcngr ater she wae iat eRs apis 
CHISEL DCT ies te ee creck dee dine cued Ane i's 
RRM MARE soc (MCAS 5 So neo 2 oe wisi 6 einiera'd e's, o.0)ee nga © pan wis 
IMEIREERORLS 3) a Toh oli cicia so wiecieiere ioe de daisies bene ens 1 ia 
P Pertiary ....... Nene Paves «Shs «i duarsiciat wlate Dit esatevas «aves 74 ste Pa ahs 

URSA 3 

Number of specimens about 350. 

Specimens sent to Prof. J. D. Steele of Elmira, N. Y., in return for 
assistance and civilities shown to collectors for the State Museum, 
November 21, 1866: 

MIMMMIESMEEIAN 0s). calc ciscaccoescerseescepersesnass 7 species. 
EE che oo his one Seo ac ve vo 4 coeyyiejefacd @ 9 otal s ore aS alia 
BM PEPEICIOMDCTS ke ce tt ec te cc eeeaas nasties TS yess 
LESS 4 eae arn PMc aweeh Bae Qi, Slenes 
I ITPELCLOCTOCES icing cs wt cae reaseencnaeee ap nie es 
PEPMIEUIILON (6 we ee ee Shanorar eras, atanchalteta: Ma wna aie eden Roe 

te 88 
——— —_—— 

Number of specimens about 200. 

1870. Mrs. Willard, Female Seminary, Troy. 

*Lower Silurian (various formations) ..... 8 species. 13 specimens. 
piaara (NN: Y. and Ind.) 0... ccs scene ab; ©,'s* io iy 
Emwer ieiderberg (N.“Y.)...)....5....+- AE See 20-t es 
Peeany sandstone (N.Y.)......0..0.056 aie 3 sf 
Peeeeia Ore (N.Y. i eels ones alee Stele 
emit oroup (N. Y.).....0.5 2.22.55 BO iere eae te 
*Chemung group (N. Y.andthe West).... 15 “ 19 ag 

HL) a ei 1S FE at 
ee oe 

*Those marked with an asterisk were from Mr. Hall’s private collection. 
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1870, Ward. Hon. Mr. Allaben of Delaware Co., N. Y. For Mar- 

*Lower Silurian (various formations) 

garetsville, Academy. 

THIRTY-FIFTH ANNUAL REPORT OF THE 

SS ori as species. a7 specimens. 
23 *Niagara group (N. Y. and Ind. a) OU EEE Ne 51 

“ower bt elderbens.( Nii No to ys onecd | Sie plea ce 32 of 
Oriskany sandstone Vine ea ever a eee e nae: Ai ies £ <6 
SEhOhAriey, Ove: (iNsH ws viens eee hae aswel ee ioe Oi 7 " 
Hamilton: croup, (NNO jcees oy cee sees = 29, Ad he 
Chemung croupmalN.. We jivare os eda: oes Or 8 ff 

101 6é 173 (4 

1870, December. Dr. F. B. Hough for Lowville Academy, Lowville, N. Y. 

*Niagara group (Waldron) 2ee@eere ee 2 © @ 2 

*Lower Heldetberg 2500.0). e oe ee 
Oriskany sandstone 
Schoharie grit 
Marcellus shale 

Portage group 
Chemung grou 

Portage group 
Chemung group 

1872, June. Prof. D. S. Martin for Rutger’s Female College, N.Y. City. 

Oriskany sandstone 
Hamilton group 
Chemung group 

Hamilton nd eh aitehels! seep oiel Ofais ielldete eae 

Upper Helderberg lime 
*Hocene Tertiary, Alabama 

1871, June. 

Oriskany sandstone 
Upper Helderberg 

eseeeeoeestseeoeeeseeeeteeteeee 

ceeeeeeeeve 

eeooaeevoeee eee 

eocrvocaovrweeweeereee ee ee oe 

ceoeovovseeveee eee 8 © 6 

Fairfield 

Marcellus\ehale (ioe css eee ne 
Hamilton group 
Tully limestone 

esoeceoneeeoeeteeeseee ee ee eee 

c@eeseveeseteeeeeeeseee eet oe 

eeereoeeeeeee es seerieevoveeee 

esver.reeveeed @ 

eeoeeeeeeee @ 

Ny 6¢ "4 sé 

29 (59 3 ce 

4 6¢ 5 6¢ 

4 6é 4 (13 

Dire 84 i 
if 6é 1 66 

11 (a9 17 66 

5 C4 Ty (15 

94 (a3 48 66 

2 294 % 

Academy. 

3 species. 4 specimens. 
9 6é Ds 66 

D) 3 QQ. «& 

3 oie: 62 * 
2 6¢ 4 (17 

1 6é 1 6¢ 

Pr hit 18 wb 

60 (a3 93 6 

6é 

6é 

1 species. 
66 

20 species. 48 specimens. 
6 

2 specimens. 
(19 

(19 i, 

66 

* Those marked with an asterisk were from Mr. Hall’s private collection. 

= 
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1873, September. Prof. Samuel J. Love, Jamestown Academy, James- 
4 town, N. Y. 

*Niagara group (Waldron) ............. 11 species. 26 specimens. 
Gmewer Melderbers..) 2... ee ee ke Oat hae 29 sy 4 
eM EER SPOUT: 0 eieya vo) os ace ae se wees Lie Gee 15 HG? 
ehemune SToUp.......5.. Bo) cache seein Bey hate 9 es 
SMPHGRIPOTOUS.5 6.5505 ee se cece sve tee hence 2 ee 

oe 

35 (74 81 66 

1880, July. Albert W. Morehouse, Principal of High School, Port Byron, 
— Cayuga Co., N. Y., at his own réquest. 

Niagara group (Waldron, Ind.)....... '... 9 species. 17 specimens. 
MEIEEPOIMCTOCTO oe ct ce eee eens Gy aire 15 Re 
Pee OTOUP ee. es eco acee tees ® I Ne aes 30 oe 

* Those marked with an asterisk were from Mr. Hall’s private collection. 





APPENDIX C. 

List of the species in each of ten duplicate collections of fossils pre- 
pared by the New York State Museum of Natural History, by direction 
of the Board of Regents, for high schools and academies in the State 
of New York, December, 1881. 

Black River netaae. 
No. of 

Specimens 

1 Columnaria alveolata, Lake Champlain............ hie cithok * ele 

Trenton Group. 

2 Chaetetes lycoperdon, Middleville, N. Y.................. 
3 Calymene callicephala, ne Si trutreesaetivats nett ta acs 
4 Asaphus platycephalus (tail), HS ERP Prt Ae bao 
mee Ginictectudinaria, Leyden, N, Y..... 22 csecceecewcenes« Pt 4 ba 

Hudson River Group. 

Orthis testudinaria, Cincinnati, Ohio.......... 00. ese weer 
66é Pe MOena, Albern aba," ai o% en Ol. poeta sleie aye isa e words .e on ft ee 

Magara Group. 
No. of 

specimens. 

8 Spirifera radiata, Waldron, Indiana.................. te 
9 iy crispa Fr PRIA va pavs sata sisjd didvey crapevethapsiey. 

10 Anastrophia internascens, Waldron, Indiana.......... 
11 Rhynchonella Whitei, 7 OT ere getiane ss ciate: <= 

ve Stricklandi, oh fd FT Biker ite ace 3 Sein 6 
13 os neglecta, if 58 Lp eWh eg Sr cietaislayat 
14 es acinus, ff Sock pimmrtgetd wicteleict 
15 a6 Indianensis, itd PTewe sate bias) dnal dys 2 
16 Rhynchotreta cuneata, és BH dldaerchevsicies a's 
17 Atrypa reticularis, “oo 514 Att Tai as. BAT oeeue ere ohecsh9”2 
18 Meristina Maria, “f tev eis rstitiniee iat 
19 oe nitida, cd Bait ry scbdian aidicney da 
20 Retzia evax, ; SOT Gee Gey ined, baa adele MH H HER wwnwmoHworeeHy 



} Atrypa reticularis, * Fee ee ee 

} Tropidoleptus carinatus, Canandaigua Lake, N. x t HELE . 

THIRTY-FIFTH ANNUAL. REPORT OF THE 

ae of 
specimens. 

Platyostoma Niagarense, % Te. ND shame dana aN 
Favosites Forbesi var occidentalis, “ OF AG eI te 
Eucalyptocrinus celatus, 53 6S ee 

crassus, 9 MF See 
Niagara shale with Bryozoa, * WET as 
Lichenalia concentrica, s BA ord ance ea ee 

Lower Helderberg Group. 

Tentaculites gyracanthus, Clar ksville, NA Yi eee 
Stromatopora, OMe es 
Favosites Helderbergie, Shion, ME ne 
Zaphrentis Roemeri, Clarksville, SM eS 
Streptelasma strictum, 2 <6 «peal aReE 

Pentamerus galeatus, as TE ee ee ee 
Orthis varica, es ILI JU A 
Spirifera perlamellosa, es RUS coe 

.: macropleura, af i Rk eee 
Shaly limestone with Bryozoa, “ te Saenger ee 

Oriskany Sandstone. 

Rensseleeria ovoides, Schoharie, N. Y........ 0... cee ees 
« ovalis, Walpole: Canadas. oc... os.4). vss ee 

Spirifera arrecta, Schoharie, N. XY OR i 
‘ arenosa, BE ee ee aU OO eta we & ec Soe nena i 

Upper Helderberg Group. 

Strophodonta perplana (Schoh arie grit), Clarksville, N. x. 
Atrypa impressa, Rs 
Heliophyllum Halli, Leroy, N. ee Memes est rshinis o0 sis 
Favosites Rmmonsis <i ©! 8) ONSI QALLA Corina od aah eee 

- hemispherica, ‘“ TT in eaten he SPAS fy 2 
Eridophyllum Simcoense “ SO 9 SA's aig aby bate senators Mean ee 

Hamilton Group. 
No. of 

specimens. 

Leiorhynchus limitaris (Marcellus shale), W. Avon, N. Y.. 
Spirifera mucronata, Widder, Canada..................2. 

. eranulifera, Alexander, N. ns ede st ellen alter 
BS medialis, Youle,” .) 7) ...: Peal daeaee vec ok eee 

Cyrtina Hamiltonensis, Widder, dust NENT: s-'esccint alee 
Orthis Vanuxemi, Canandaigua Lake, N. XY MBlis: ao iiaters wee 
Amboceelia umbonata, Bellona, \iseretSibod, aces 6 See 
Pentamerella arata, AS yo wlesteasawds 

Rhynchonella congregata, Leonardsville, satde eel 
Atrypa reticularis, Canandaigua Lake, IG aint ares 

ss aspera, Avon, ¢ Pt bed et ed pk pk pe pe et en 



STaTE Museum or NATURAL HISTORY. 31 
‘ 

No. of 
specimens. 

_ 60 Athyris spiriferoides, Hamburgh, tied Renee ] 
61 Strophodonta concava, Canandaigua Lake, Mn i tee 1 
62 Chonetes scitula, Otisco Lake, Oe eh ha ate aye } 
63 43 coronata, Canandaigua Lake, Fi rig te'aid bybis 4 1 
64 és deflecta, Onondaga Creek, SON ato ala seat aya 1 
65 Leiorhynchus limitaris, Otisco Lake, see ET Pe 1 
66 Heliophyllum Halli, West Willige Canmaday ss «6s'¢o0 «2's, 1 
67 Michelina stylopora, Hamburgh, LL ii 1 
68 Phacops rana (head), Bellona, Me e's laydeol ike suetste » 1 
69 Dalmanites Boothi (tail), Otisco Lake, “ ............0000% 1 
70 Orthoceras crotalum, Delphi, AER tse Sisiniea eset esd ae 1 
71 Pleurotomaria sulcomarginata, Pratt’s Falls, N. Y........ l 
72 Platyostoma lineatum, Canandaigua Lake, ie: vd MNO 1 
73 Modiomorpha alta, Pratt?s Falls, SPA aes DRS yp 1 
4, oa concentrica, Pratt’s | Falls, CHATTER Beate 1 
75 Grammysia lirata, Ke pas ayd 3 1 
76 Paracyclus lirata, Schoharie dba: ST aise did a 1 
77 Nuculites oblongata, Cayuga Lake, Shree boy 1 
78 Cypricardella (Kodon) bellastriata, af Piya Fee eit dati i! 
79 Actinoptera decussata, York, COP ae dels» 1 
80 ig Boydi, Delphi, ae hice ore il 
81 Pterinea flabella, Pratt’s Falls, 1) opens 1 
82 Leptodesma Rogersi, Norwich, Ab ta oct dl ta 1 
83 Styliola fissurella (Genesee slate), Alden, Cs ard alatahalite af 
84 Lunulicardium fragile, “ Bristol, Ga itead daied 1 

Portage Group. 

Seemiomaina plumaria, Ithaca, N. Y..i%..0 2. cece ees cones 1 
86 Amnigenia Catskillensis (Oneonta sandstone), Gilboa, N. Y. 1 

Chemung Group. 

ea vodauetella arctirostrata, Mansfield, Pa........¢2sceeeees 
88 if lachrymosa, Mansfield, Pav. tscdieaee cade see 
89 1 hirsuta, Sullivan, Tioga county, Pa........... 
90 ff speciosa, Mamsticlds Pages yal. 3 ou a. t ain + eyperite « 
91 Ambocelia umbonata var gregaria, Corning, N. Y........ 
Bemetayris angelica, Mansfield, Pa.........016 cocecceuesce 
93 Atrypa reticularis, Erwin Centre, N. Xx BI ia! data aac maw teak 
94. pee Vatrix, Adrian, Be aia AA: aR a ee RE ete 
95 Rhynchonella contracta, Mansfield, Pa sia Sinaia ay ae aay a 
96 Orthis impressa, la acanaieenae rata alsl ale 

_ 97 Strophodonta cayuta, Lindley, N. y. ale aden arta E Ack a aso 4 
98 Streptorhynchus Chemungensis, Tioga, Pa.............. 
99 Spirifera mesacostalis, Mansfield, Pa........-2..seceeee% 

100 mesastrialis, Erwin Centre, TRIN GR aR ate aie at Ale ols a tha 
101 - Verneuili, Cherry Creek, Chautauqua Oo., N. Y.. 
102 i 4 AION Na Va ptuececate Maanaualn i altel denial a 
103 ik Hamgerfordi, Gockford, Lowen. se eae ies s,< 4.0.4) 
104 Edmondia Philipi, Belmont, N. ak) HO ee a aa Oa bet be RR ee ep ee pe ps ps 



a2 

105 
106 
107 
108 
—_— 

108 
———t 

THIRTY-FIFTH ANNUAL REPpoRT. 

No. of 
; R specimens. 

Sanguinolites rigida, Mansfield, Pa wie ioe a tece stevie teipath a yor ce 1 
Grammysia elliptica, SEW YR OT Gl, SusF acai None 1 
Ptychopteria Sao, Panama, N. y Disk dialect «jad ot Steere ene ie 
Catskill group with fish remains, Tioga county, Pa........ i 

14 

Ten collections, with 108 species and 117 specimens each ; total 
1,170 specimens. — ’ 

These collections have been distributed according to the following list, 
up to date: 

is 

2 

3. 

+ 

Or 

Perry Union School. I. P. Bishop, Principal. 2-24-1882. Perry, 
Wyoming county, N. Y 

. Baldwinsville Academy. R. J- Round, Principal. 2-24-1882. 
Baldwinsville, Onondaga county, N. Y. 
Seymour Smith Academy. 2-25-1882. Pine Plains, Dutchess 
county, N. Y. 

. Waterville Union School. R.G. Cutting, Principal. 3-20-1882. 
Waterville, Oneida county, N. Y 

. The Dreanan Literary Institute. Qs, El Verrill, Principal. 4-7- 
1882. Franklin, Delaware county, N. Y 

. Phelps Union and Classical School. Hyland C. Kirk, Principal. 
4—7-1882. Phelps, Ontario county, N. Y. 



APPENDIX D, 

CURRENT WORK OF THE MUSEUM FOR 1880. 

(Appendix B of 34th Report.) 

List of Species and Specimens of CEPpHALOPODA from the ScHo- 
HARIE GRIT, UPPER HELDERBERG, MARCELLUS SHALE, HAMILTON, 
TuLLyY LIMESTONE, GENESEE SLATE, PORTAGE, CHEMUNG and 
WAVERLY GROUPS; as arranged in the cases of the State Museum. 
Notrt.—The numbering in the following list corresponds with the 

specific labels, and indicates the number of specimens from each 
formation. ‘The letters denote the number and rank of specimens in 
each species. References are made to the localities and to the plate 
and figure of the Palwontology of New York, vol. V, pt. I1, when used 
for illustration. The letters (T), (W), etc., show where the specimens 
are to be found—whether in the table-cases, wall-cases, etc. Those 
without such designation are arranged in the drawers under the 
Clinton and Medina series of rock-specimens. Entries marked as 
‘‘returned,” refer to specimens borrowed from the cases as previously 
arranged which are nowreturned. All others are additions to the 
original collections, 

The specimens here enumerated have been either figured in illustra- 
tion, or have been used in the study and comparison of species 
described in vol. V, part II, of the Palwontology of New York. 
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SUMMARY. 

ScHOHARIE GRIT. 

336 specimens. 
42 belonging to the old arrangement. 
294 new to the collections. 
63 now arranged in the cases. 
273 wanting space. 

Uprrer HxenpERBERG LIMESTONE. 

81 specimens. 
19 belonging to the old arrangement. 
62 new to the collections. 
30 now arranged in cases. 
51 wanting space. 

Marcetuvus SHALE. 

120 specimens. 
29 belonging to the old arrangement. 
91 new to the collections. 
83 now arranged in the cases. 
37 wanting space. 

Hamitton GRovp. 

226 specimens. 
15 belonging to the old arrangement. 
211 new to the collections. ~ 
50 now arranged in the cases. 
176 wanting space. 

TuULLY LIMESTONE. 

6 specimens. 
d belonging to the old arrangement. 
1 new to the collections. 
5) now arranged in the cases. 
1 wanting space. 

GENESEE SLATE. 

1 specimen. 
[Sen. Doc. No. 38., 9 
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Portage GRovp. 

21 specimens. 
10 belonging to the old arrangement. 
11 new to the collections. 
19 now arranged in the cases. 
2 wanting space. 

Curmuna GROUP. 

29 specimens. 
4 belonging to the old arrangement. 
25 new to the collections. 
16 now arranged in the cases. 
13 wanting space. 

WAVERLY GROUP. 

1 specimen. 

TorALs. 

821 specimens with labels for arrangement in the cases. 
124 belonging to the old arrangement. 
697 new to the collections. 
268 now arranged in the cases. 
553 wanting space. 
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eee Name. Author. | ane 

0 AE Nate Sy RE ed ANS ee eae 

5) par alatis Seto eek saree te lole te ence ae Say. Ses cieee 3 
26) Us Tserdcilis i eac. oa esti: ein tony. eae Barnes: icc) one 3 
28.) U. > pressus.. 24)... vee shad cy eae ea: Ue ee 3 
4a UAE si eee oe St PS MOY AAA cy MD ALINCS es, se wes 4 
66 Us po hippapees. sale ak sia y cen wee TGCS 3 ic Megas 1 

MEE!) Oey gouisbralla tus: i isis ie: be ake ate Teas eiMareihee 3 
188.1 CU. tstrianewlarign.' oe. 050m arc ae Barnes)... ace 8 
MOA Oy HELO Mens Re 2) ehetes cas abode ever eee i een Lita, cieee's oes 3 
LOG. (Ue AS ECNOMOM.. Ga peem te) Mec rele) ale ae Liew oe. Se 5 
220 4. Se DIGIMOSUB ie a isicte% subi Zec let neers, | Meee anes ciayenen 5 
RAL | Oi. cgGr i SOms ae. ay. cores tate are ioperelen cet oie Cart. Sel ae 2 
08) Ue) 2 OLLMOSES, en ergs ne eee heen ate Lean. Shignae ins 2 
Boa | sa. a, MOM URICOSUS. ites opie wel eyerasaek cir Barnes, spies 2 
BRO je Wa. quOC CHUM pr neko icice erste: «cleat elaine 1 De ee AEE 5 
BOL. ADK UROCMTACCUS oi :.ba:s + eter dele e's oss ell IY) ioe eke ee 4 
Bao 1s Uy" CATO SUS oe. See sats aver halal tare MOOI et oe eae 4 
2472 2. amma dtatien. | ote coer Dear, sche seges 2 
Bond Ws oC sata Gute! Cuesta sols tee eloir eee Lean cae ee 4 
ik ts We Melt samMe mn GR Ir os lee mie erated eae Dam it aieiee 5 
SOR WW 2) 4 Tite olmsy is, x: Sage wis ict anand ed ane ee ae 6 
ool |. lak. var. \Rosaceus <p). ts caince Lani. Seat 4 
OOo (Ut Sy reacts re Sot th chee ae oie aver oe |) 0 parece 10 
Foy Wa is 42). AU: MUU eI on ses Ra, CA Barnes at eee 4: 
597 | U.  complanatus...... PRN AD ge Se Solander...... 14 
OO Uk Me COCCIMEUIS MEN. icinrec kts aon be levecegeks Eth) Page ee + 
ASE MOG PONTE CEU Phen case eni stil cle avarogs tbe tae Diam Seine 3 
RDioole Uae te AMOGOMLOIIES uc: .:< {cs sje, she aie ue axe Deas skate onal 4 
Ce NOT has BUS: Wey oa ioqione oia'}si 5 ye ono opening Saye Ov. orem 4 
OS es eo asia sc bate Ceska eteae ue Calne Tusa iy sae 2 
HOE" |. Us): Nova Hiberaei es), . sieie cis, one otelate Teal. eee 5 
Sol) Us, phaseolta..). miss. /s'. BB ol i ore apt fc DNC Lana rac! 5 
BOL | i! CU WOSUB RS ca yee caitire aos ene cians ‘Barnes (e:.:foreey. 5 
822), We: Boydiamimisiecisne. Wye soem! he ee TQ etis.«. og soilife ants Selhe ee 
829 | Uk» Lappaiiam us i: oe eae ome oe Eee. Sk aS eee 8 
840 | Margaritana complanata ........... BALES! . te). enege 1 
843 | M. Tare Maas). as 4 lage deine ROLY iiss sheie intta aheene =: 
844 | M PUSOSAaE tae aye Gaius Barnes: 2. cee 2 
846 | M. deltordea ck. 4% Um yay Lieay iets anieeaite 2 
849 | M. WUC alabaster es 5 ole DAW oa cliole wines 6. 
861 | M. Hildrethiana.......... aif GOB giaierar io elete 3 
865 | M. margaritifera.......... ban eee 3 
9014 Anodonta ,Bemedieti isi ater ote Teanga ettenes 4 
919 |, Ay fragilis. .\s).-« eteiar st evetanereisis Saran cite aie alone 2 
920 | A. HM Oobia Mains meee hake, 1 ers eae Spans eg | 5 
923 | A Un Cul atars.: wiet- wane <coatni vel ore OCW chin apanreucaer aise | zs 
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(Continued). 

Mskiet . Name. Author. pale 

927 | Anodonta edentulata............... POHL east aay eat = 
944 | A. Vhs) ;2/C31) | 1 ona ae A a SAY et see ae 5 
945 | A. MPM AIGAIE S45 oie «0 ono She DAN ae sternite 5 
947 , A. PMNAEMEUIN SE setts 6 cg a wie y ake aces UB les ge el 4 
950 | A. LEAN TT ek ce ine woe Raea lk Teatee liek aia 5 i 
95) | A. NACUSHEIS! fr 20s See be ae = Lean. Set aoa 10 
969 | A. USAT A ere el Bois ing) 4 Soe TiGai a) Series 1 

LOOT A. BOpcy lind races sis... 2. af bea ee ye 9 

eT 

_ Fifty-two species, one variety, represented in two hundred and 
twenty-seven examples. 
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The following species were also presented by Dr. Lewis during the 
same year ; ; 

Glandina truncata, Say........+e..s. Marshesnr. Matansas Riv., Fla. 
Macrocyclis concava, Say .........-. Hamilton Co., Ohio. 
Helix (Patula) solitaria, Say........ Hamilton Co., Ohio. 
5 Wii (cuir i alternata, SLY vam. see .. Monroe Co., Tenn. 
H. (P.  )perspectiva, Say...... Monroe Co., Tenn. 
Et. Polygyra) plicata, Say........ Monroe Co., Tenn. 
Be Re ) semtemvolva, Say... Moat & Fort, St. August., Fla. 
lel Stenotrema) barbigera, Redfield Clay Co., N. ‘Car. 
BL (e ) monodon, fackett. Clay Co., N. Car. 

eS BY te ) monodon, Rackett. Herkimer Co.d Ne 
H. (radon) palliata, Say ...... Hamilton Co., Ohio. 
Ei. ) appressa, Say. ...:'. Hamilton Co., Ohio. 
H. T. ) tridentata, Say.... Hamilton Co., Ohio. 
is Dees Oe Se lala Sage ee. se Hamilton Co., Ohio. 
H. (Mesodon) albolabris, Say. .... Hamilton Co., Ohio. 
15 i M. ) Pennsylvanica, Green Hamilton Co., Ohio. 
yes aga eB ) Mitchelliana, Zea... Hamilton Oo., ’ Ohio. 
ELS) xf ‘ Mitchelliana, Zea... Herkimer Co., Na ¥: 
lala Cuil eleyata, (S27. “cece Hamilton Co., Ohio. 
fo (Ve elevata (banded).... Monroe Co., Tenn. 
Bee yy (Te Cara 0a nc viernes Clay Co., N. Car. 
iE itm GL ) exoleta, Binney..... Hamilton Co., Ohio. 
Fiyy) CME. ) Wheatleyi, Bland... Clay Co., N. Car. 
Joleen gl ie ) thyroides, Say...... Hamilton Co., Ohio. 
He (MM. ) clausa; Sey... . ot: Hamilton Co., Ohio. 
So (ME profunda, Say\...... Hamilton Co., Ohio. 
H. (M. ) diodonta, Say =Sayi, Herkimer Oo., N. Y. 

Binney eye epee 

(O. ) acerra, Lewis... Monroe Co., Tenn. 
(Ventridens) gularis, Say.... Monroe Co., Tenn. 
(Ve ) lasmodon, Phil . Monroe Co., Tenn. 

slimngea stagnalis, Linn 202.2220 0. 3. Swamp near Detroit, Mich. 
Vivipara contectoides, W. G. Binney. Hrie Can., Mohawk, N.Y. (col.) 
Melantho integer, DeKay (gibbous vr.) Hrie Canal, Herkimer, NF ae 

Zonites (Omphalina) fuliginosa, Greff. Hamilton Co., Ohio. 
Die Ox ) levigata, Pferg. Monroe Oo., Tenn. 
Z. (O. ) inornata, Say... Herkimer Co. spe kee 
Zi. (O. ) capsella, Gould . Monroe Co., ‘Tenn. 
Bie (O. ) ligera, Say of Lea Herkimer Co., Ne. 'Y- 
Z. (Oe ) Wardiana, Zea.. Hamilton Co., Ohio. 
Ee. 
Bi. 
ihe 

M integer, De Kay (amplified vr.) Hrie Canal, Herk. Co., N. Y. 
M-. rufus, HG 26 aon oon Me Hrie Canal, Herk. Co., N. Y. 
Anculosa ligata, AUG i Be Bes sake Holston River, Tenn. 
A. Witbier eek. we. Ie coe .... Holston River, Tenn. 
A. Troostiana, Wet sh Behe ee oe Holston River, Tenn. 7 
A. subglobosa, Say var........ Aleram’s Cr’k, Blount Co.,'Ten. 
A. tintinnabulum, Zea........ Holston River, Tenn. 
A. eosbatas A nth. oo Ses. wees Ohio River. 
Kuryceelon crassa, Hald ..........6 Chota Shoals, Holston R.,Ten. 
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Goniobasis interrupta, Hald......... Conasauga Riv., Mon. Co., Ten. 
Pleurocera Hstabrookiil, Lea..... ... Creek in Monroe Co., Tenn. 
Strephobasis Clarkii, Lea........... Holston River, Tenn. 

vou, Led yess cas. 6's Holston River, Tenn. 
Tulotoma bimonilifera, Lea (young). Coosa River, Tenn. 
Lithasia obovata, Say. ........--.... Falls of the Ohio. 
ne webovata, Say. ....-..2..626. Hagle Creek, Ky. 
Angitrema verrucosa, Rod........... Wabash, Ind. 

WEREUCOGA) 200 chase ne 3's Broad River, Tenn. 
Io turrita, Anth ....... ee eee sees Clinch R., Anderson Co., Tenn. 
Merapimosa, L000 26. ccc cede ade cece Clinch R., Anderson Co.,Tenn. 
PPPOOVISS A 210 vc eiaccc wee cewet uae Holston River, Knox Co.,Tenn. 
Unio Conasaugaensis, Lea.......... Conasauga C’k, Mon. Co.,Tenn. 

Pen yoasil,. ea...-. AS Maat Sones Creeks of Monroe Co., Tenn. 
Pee Pappannianus, Led... 6.0.2.5. Erie Canal, Mohawk, N, Y. 
eases Oeratus, LEA... 6 ose. eee cee. Clinch River, Tenn. 
U. Savannahensis, Zea......... . Savannah River. 
ee norbesianus, Met ii o3iis.. cee Savannah River. 
MO SDCCKIT. P11 . src cretere halae ee es Fuh Shan, China. 
a eamiprodon, SAY sss. sis weiss oe Ohio. 
Weve uscumbiensis, Lea... ...s.6.0) Poplar Creek, Roane Co., Tenn. 
ieee Vcscol, bourg...-......+..... iver Tigris, Assyria. 
Margaritana Holstonia, Lea......... Creeks of Monroe Co., Tenn. 
M. undulata, Says: sci...:. Beaver Creek, Warren, N. Y. 
Monocondylea Mardinensis, LLCO ot 0 sare River Tigris, Assyria. 
fmodonta lacustris, Led... cscs. .e.s Beaver Creek, Warren, N. Y. 
A. lacustris, Lea var ......... Cedar Lake, Herk. Co., N. Y. 
A. AGEN AISTIE YY OC], Rie aren lia Hrie Canal, Herk. Co., N. Y. 
A. subcylindracea, Lea....... Erie Canal, Herk. Co., N. Y. 



APPENDIX F. 

Statistics relating to the New York State Museum of Natural His- 
tory, as compiled from the report made to the Tenth Census of the 
United States. 

January 4, 1882. 

*To be added im the future arrangement of the collections. 

COLLECTIONS. 
Entries. No. specimens. 

Archeology and ethology terol aE SFA® 1,940 
Geology and paleontology................... 9,238 21,789 +4 

Mineralogy (500 WSMeCles) jij, .8e er cucke 4e) ilewia se 2,000 3,500+- 
Translucent sections of rocks and fossils...... 1,000 3,000 

_Arranged collections in geology and palzon- — : 
tology not on exhibition, estimated ........ 8,000 *30,000 

_ Duplicate collections in geology and palzon- 
LOL OG Vi basher iii « eyhitohinys Biopsy S ublehis: 6 2) 4 a's nia tulle een Mtl et a 270, 000 

Botany) satiede si. wae eee a ee ly OE 8,821 31,000 

Veebtewraten iM) OMe re a MOC NL at TPP: 1,000 4,362 
JESS GOR aaeatieabet sar ak sacle der futeanar a rare eed ARB, bean Ny gt 3) Be 376 2,642 

NOUS aia aici uetin rca taseeee oe bean 7,000 85 , 000 

Other anyertebratess..j: sj. ode) ie sieiewee es ode ee 200 710 

rambo ray tcc Ru oe ticle ia a's Qlarats s tekeeeen 389,570 453,643+ 

' ESTIMATED VALUE OF THE COLLECTIONS. 

Botany —— CLV PtoGAMOUSy. . oo wie. cseyaus we wins ie eee ols Oe i feRehe 
| HOMO CAMO UB esi ieiewieysiatk ah emcee leteria ara R ele eee $20, 100 

Zoology —Smiamimals. jo) e gis Hei ao. See ee $1,073 
birds liigi: kee ees Lic ai a 5,675 
fishes and reptiles, alcoholic.......... 550 

fishes and reptiles, stuffed ........... 250 

impects, Hitch colleetionii.).% ese). «kes 100 

insects, J. A. L. pinned specimens.... 186 
insects, J.0A. daMlarve, eles. cok eos: 85 

insects, old museum collections....... 50 

THOWMUSKS .. -. sprccewin Greene ce eietetebe nwa ie sake 9700 

other invertebrates ..... Bc eae bh aes cls 210 
ce 17,879 

+Arranged by Dr. Fitch m 1850, containing fifty-four species and five sub-species of 
types, in two hundred and twenty-five examples. 



Sratistics Rentatrne to State Museum. 

CREOIA I ee se sis a's s eeataeid ae 
Paleontology 
Translucent sections of rocks and fossils............. hers 
Wmpligdbe MaAberial.. 2... ee nee tas tec e'e es Staieiepershay wayeters 
NTE ac.) 2) >in 9S) viel/a genera & Pay 50 alal's 46/0) aes oh 6 
MTs a tolnle)s)o «o's soe se ne 5 os 

eeevoeeveveveveeeeeeveevneee88 ee @ 

Grand total........ AA ee Ne at VME a tee Ue sparen an $144,479 
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NOTICE OF THE MACHINERY AND METHODS of 

CUTTING SPECIMENS OF ROCKS AND FOSSILS 
AT THE 

NEW YORK STATE MUSEUM OF NATURAL HISTORY. 

By JAMES W. HALL. 

The cutting of sections of rock and fossils has become so important — 
an adjunct to geological study, that any device or invention by which 
such work is facilitated is worthy of attention. The work of cutting 
fossils was begun in the New York State Museum with very inadequate 
means. A foot-lathe, turning a vertical disc of tin, with the speci- 
men held in one or both hands as the case required, was a step in 
advance of the first method adopted. But the labor of running a 
lathe by human power became a serious obstacle when large speci- 
mens were to be cut, and after some delay an experiment was made 

with a small steam engine, which was afterward replaced by another — 

one better adapted for the work, and run by the steam from a small 

upright boiler, which occupies no more space in the room than an — 
_ ordinary cylinder stove. 

Following this adaptation for working, came the efforts at improve- E 
ment in the method of holding the specimens and presenting them to 
the cutting disc. After numerous trials and the application of several 

devices, the experiment resulted in the selection of the apparatus 

represented on Plate 2. 
This consists of a horizontally revolving tin disc in the centre, and 

vertical standard at the back of the table, to which is affixed a strong — 
arm or lever. This lever is capable of being revolved by loosening 

screws at its connection with the socket which slides on the vertical 
standard. ‘To this arm or lever are adapted strong vise jaws, which 
slide backward and forward upon the arm, and are capable of being 
fixed in any required position by a set-screw. ‘The specimen to be cut | 

is placed between these jaws, the screws firmly tightened, and of a 
JSen. Doc. No. 38.] 16 



graduated thumb- screw the line on which the specimen is to be cutis  —_ 
brought opposite to the edge of the disc. The outer end of the lever _ 
is then taken in the left hand of the operator and brought forward + 

toward the disc and the cutting begun, the force of the hand modify- 
ing the degree of pressure and rate of cutting. When a specimen — 
is placed in the vise jaws, and several slices or sections are desired, — 
the arm can be lowered or raised by the graduated screw, shown at 

_ FF., on the side of the vertical standard. In this way any required : 
number of slices can be cut from the same specimen, or’ the whole 
specimen cut into sections as may be required. This is shown in the | 
figure of the specimen attached to the lever. When a series of slices 
have been cut to the depth required, the arm may be turned a quarter © 
revolution, by loosening” a screw at the junction of the lever and 
sliding socket, and the slices all cut through, leaving the residue of 
the specimen still remaining in the vise. 

This process is perfectly adapted to all strong and solid specimens; 
but specimens required for cutting are not always in that condition, 

and to provide for such as are not firm enough to endure the pressure, 
a small disc, with ball and socket joint, has been devised, and the speci- 

~ men is cemented to this disc. The socket is closed by a hinge and 
presents a square block of metal which is placed in the disc jaws; the 
disc is adapted to the position required and firmly clasped, and thus 
held while the specimen is being cut. 
For the cutting of large specimens, when the diameter is greater 

a faah the semi-diameter of the disc, another adaptation has been devised 

by which the object is perfectly accomplished. 
The machinery used in this work for the Musenm has gradually 

come into its present condition only after patient trial and experi- 
ment; new parts being invented as the necessity for them became 

apparent. 

The calcareous fossils are cut by a Doreen dise of tin, which 
moves at the rate of five hundred revolutions per minute; and is fed 
with emery and water. The disc which is used to cut silicious rocks, 
such as flint, hornstone, etc., is made of soft copper ‘‘ seasoned” with 

diamond dust, and runs in a trough of oil at about one hundred revo- 
lutions per minute. The varions attachments for holding the speci- 
mens firmly in any required position are all from original designs, 

The following illustrations will explain the descriptions given above: ; 
Plate 2, fig. 1.—A A. Perpendicular cylindrical steel rod supported 

between two centers, K K, allowing arotary motion without departing 
from the perpendicular position. 
BB. Horizontal square steel rod or arm, with one end turned - 

- eylindrical,* fitting in socket, which slides upon rod A A, which 

e» 
~ 

1 



- pives aba B B also a rotary motion, by which means the specimen, after. 

cutting. 

Ses FF. Long screw rastiie on shoulder at upper cut of A A, by ihe : 
se use of which the long arm B B may be adjusted in any position upon 
ting the rod A A. 
5 Meet DD. Vise j jaws sliding upon arm B B, and holding specimen to be 
te cit. 

CC. Rod passing through jaws DD. Thread and nut for fine 
adjustment; rachet and catch at the long end co for quicker man- 

- ipulation or coarse adjustment. 

EP. Rachet and pinion attachable to jaw at Q and arm at R, by 
which specimens too large to be cut by one sweep against cutting 

wheel may be passed horizontally along the square arm B B, and so 
produce a continuous cut upon one plane to any required length. 
O00. Iron frame holding the apparatus. 
G. Cutting disc of iron, steel, tin or copper, of any dosieaiile : 

thickness ; the diameter I generally use is from six to twelve inches. 
H. Mandril supporting cutting disc, about twelve inches above the 

table, resting in bearing run by a cone pulley, corresponding to one 

upon main shaft, by which the rapidity of the revolutions of the cut- 

ting wheel may be raised as required. 
A specimen from which sections have been taken, showing the 

oa saw-marks upon its surface, is represented between jaws D D. 

) Plate 1, fig. 1.—Holder with ball and socket joint, so arranged as to ~ 
_ fit into_the jaws on the horizontal arm of the crane, plate 2, and by 

ro means of which small specimens cemented upon {face-plate C may be 
adjusted to any required angle for cutting. 

Being clamped in’ the jaws D D, may be set at any required angle for — Se 

A A. Jaws with concave surfaces, in which the aphencal end of 
holder B fits accurately. 

B. Holder upon which a circular face-plate C may be attached at 

screw D. 3 
CCC. Circular plates upon the faces of which small specimens of 

rocks or fossils may be cemented, and afterward ad} usted toany required 
angle for cutting. 

‘: S. A specimen cemented upon face-plate C ready to be placea upon 
x holder B for cutting. 
3 Plate 1, fig. 2— Horizontal turn-table upon which a specimen to be 

cut is clamped. : 

ae A. Square cast-iron base or socket, which is held i in jaws of hori- — 
ee zontal arm’B B, plate 2. 
Page B. Circular table revolving horizontally upon base A, and manipu- 
lated by gearing at C.’ 
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The advantage gained by this attachment is, that by constantly. pre- 
senting to the cutting wheel new surfaces of the specimen upon the 
same plane, the capacity is doubled, viz.: by this means a wheel cut- 
ting in a direct line to the depth of only six inches may be made 
to cut through a fossil or rock specimen of twelve inches in diameter 
by the revolution of the turn-table. | 



REPORT OF THE BOTANIST. 

Hon. Davip Murray, LL. D., 
Secretary of the Board of Regents of the University : 

Srr — Since the date of my last report, specimens of two hundred 

and forty-eight species of plants have been mounted and placed in the 
State Herbarium, of which ninety-four species were previously unrep- 

resented therein. The others represent species by improved. specimens, 
or are forms or varieties not before represented. A list of the names 

_ is marked (1). 
During the past season specimens have been collected in the counties 

of Albany, Greene, Putnam and Rensselaer. These represent one 
- hundred and fifteen species, of which sixty-seven are new to the State 

—— 

— 

~ 

and to the Herbarium, and forty are believed to be unpublished. A 
list of the names of the collected specimens is marked (2). . 

Among the contributed specimens, only one collected in the State 
proves to be new to our flora. A list of the names of contributors 
and their contributions is marked (8). 
A record of the species now added to our flora and of the descrip- 

tions of such as are yet unpublished is marked (4). 
A part of the report containing remarks and observations upon 

various species and a list of the New York Carices at present known 
is marked (5). 

In pursuance of the plan introduced in the Thirty-third Report, in ref- 
erence to the subgenus Amanita, and for the reasons therein stated, 
descriptions of all the hitherto known New York species of Agarics 
belonging to the subgenus Lepiota have been drawn up, and, in many 
instances, made more complete by the addition of the dimensions and 
character of the spores. Full remarks concerning the peculiarities, 
variations and distinctive features of each species are added to its 

description, and important characters are italicized. A synoptical 
table is introduced, which is intended to aid in tracing any given 

species to its name. This monograph of our Lepiotze is marked (6). 
A table case has been filled with specimens of earth-stars (Geaster), 

puff-balls (Lycoperdon and Bovista) and sap-balls (Polyporus) placed 
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in paper trays. All of our fleshy and tough or corky species of fungi — 
ought to be exhibited in this manner. Many are too bulky to be 

mounted entire in the usual manner, and many are in better condition 

for study and recognition if preserved in their natural shape than if 
pressed and mounted on herbarium sheets and stacked away in cabi- 
nets. 

(4.) 

PLANTS MOUNTED. 

Species not new to the Herbarium. 

Clematis verticillaris, DC. 
Thalictrum anemonoides, Wz. 
Ranunculus Pennsylvanicus, L. 
-Nymphea odorata, At. 
Nuphar advena, Ait. 
N. Kalmiana, Att. 
Cardamine hirsuta, zs 
Sisymbrium officinale, Scop. 
Raphanus sativus, L. 
Lepidium ruderale, L. 
Malva rotundifolia, ID, 
Vitis estivalis, Me. 
Acer Pennsylvanicum, L. 
Robinia viscosa, Vent. 
Rubus odoratus, L. 
Ri villosus, Ait. 
Rosa Carolina, L. 
R. lucida, Hhrh. 
Ribes hirtellum, M/z. 
R. prostratum, LT? Her. 
Epilobium angustifolium, L. 

coloratum, Muni. 
Aralia hispida, Wz. 
Sambucus pubens, Mx. 
Viburnum nudum, L. 
Galium verum, L. 
Aster corymbosus, Ait. 
A.  cordifolius, Z. 
A. woultiflorus, Azt. 
A.  Tradescanti, Z. 
A.  longifolius, Lam. 
A.  puniceus, L. 
Solidago latifolia, L. 

stricta, Ait. 
S. serotina, Att. 
Bidens connata, Muhl. 
B. cernua, i 
Artemisia Canadensis, Me. 
Lactuca Canadensis, L. 
Campanula rotundifolia, LZ. 
Plantago major, L. 
Verbascum Blattaria, Z. 
Mimulus ringens, L. 

Mentha Canadensis, L. 
M. piperita, L. 
Lycopus Virginicus, L. 
Origanum vulgare, L. 
Scutellaria lateriflora, L. 
Kcehium vulgare, L. 
Chenopodium album, ZL. 
Polygonum amphibium, JZ. 
Euphorbia maculata, Z. 
H. hypericifolia, L. 
Urtica gracilis, Ait. 
Humulus Lupulus, LZ. 
Jugilans nigra, L. 
Taxus Canadensis, Willd. 
Sparganium simplex, Huds. 
Potamogeton Oakesianus, Robbins. 
Pp. Claytonii, Tuckm. 
P. amplifolius, Zuckm. 
P. gramineus, L, 
P; lucens, L. 
PE. pusillus, es 
Sagittaria variabilis, Hngel. 
Trillium erectum, Bs 
Lilium Philadelphicum, i. 
Juncus tenuis, Willd. 
J. marginatus, Rost. 
Carex lagopodioides, Schk. 

cristata, Schw. 
mirabilis, Dew. 
scoparia, Schk. 
straminea, Schk. 
tenera, Dew. 
stipata, Muhl. 
sparganioides, Muhl. 
sterilis, Willd, 
gynandra, Schw. 
gracillima, Schw. 
formosa, Dew. 
conoidea, Schk. 
virescens, Muhl. 
triceps, Ma. 
laxiflora, Lam. 
arctata, Boott. ololololololelololololololoro) 
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Carex debilis, Max. 
CG. flava, L. 
C. tentaculata, Muhl. 
C. oligosperma, Ma. 
Leersia Virginica, Wald. 
i. oryzoides, Sw. 
Agrostis scabra, Willd. 
A. perennans, Tuckm. 
n.. vulgaris, With. 
AL, alba, L. 
Muhlenbergia sylvatica, 7. and G. 
M. Mexicana, TJ’rin. 
Spartina cynosuroides, Willd. 
Dactylis glomerata, L. 
Phleum pratense, L. 
Festuca elatior, L. 
ie nutans, Willd. 
Poa alsodes, Gr. 
P.  serotina, Hhrh. 
Py ptatensis, ‘7. 
Glyceria acutiflora, Torr. 
Gc. fluitans, R. Br. 
G. Canadensis, Trin. 
G. pallida, Zrin. 
G. nervata, Trin. 
Eatonia obtusata, Gr. 

Pennsylvanica, Gr. 
Panicum agrostoides, Spreng. 
Py depauperatum, Muh. 
PS . dichotomum, Z. 
rE: Crus-galli, Le 
Phalaris arundinacea, L. 
Anthoxanthum odoratum, y Die 
Elymus Virginicus, L. 

Elymus Canadensis, Z. 
‘Triticum violaceum, Hornem. 
mip repens, L. 
Setaria viridis, Beauv. 
Phegopteris polypodioides, ee. 
iP: hexagonoptera, Fee. 
Aspidium Noveboracense, Sw. 
A. aculeatum, Sw. 
Pteris aquilina, L. 
Hquisetum sylvaticum, Z. 
E limosum, Z. 
Bartramia Marchica, PBrid. 
Coprinus micaceus, 7’. 
Stereum rugosum, (7. 
S. sanguinolentum, 7. 
Polyporus pubescens, /’r. 

pergamenus, £7. 
1g ferruginosus, 77: 
Hydnum alutaceum, Pers. 
Tremella sarcoides, "Sm. 
Ptychogaster albus, Ca. 
Septoria Rhoidis, B. and C. 
8. Rubi, B. and C. 
Haplographium apiculatum, Ph. 
Ramularia obovata, chi. 
Trichoderma viride, Pers. 
Spheerotheca Castagnei, Lev. 
Erysiphe lamprocarpa, Lev. 
Stictis versicolor, #7. 
Xylaria digitata, Grev. 
Hypoxylon multiforme, #7. 
Hutypa spinosa, Tw. 
Spheria Coryli, Batseh. 
5. callista, B. and R. 

Species new to the Herbarium. 

Triosteum angustifolum, JL. 
Carum Carui, L. 
Coreopsis discoidea, 7. and G. 
Lamium maculatum, J. 
Potamogeton rufescens, Schrad. 
Eleocharis quadrangulata, Br. 
Carex adusta, Boott. 
C. glaucodea, T’uckm. 
C. Sullivantii, Booit. 
Polypogon Monspeliensis, Desf. 
Zea Mays, L. 
Nitella opaca, Ag. 
N. intermedia, Wordst. 
Agaricus spectabilis, Das 
7. ornellus, Pk. 
Hygrophorus limacinus, £7. 
Polyporus hypococcinus, Berk. 
lig undosus, Pk. 
FP. semipileatus, Ph. 
Irpex viticola, C. and P. 
Grandinia crustosa, Fr, 
Pterula densissima, B. and C. 

Tremella epigeea, B. and Br. 
a: subochracea, Pé. 
Hymenula vulgaris, Fr. 
Geaster mammosus, Chev. 
Arcyria macrospora, Pk. 
Cribraria dictydioides, C. and B. 
Hendersonia Cydonie, C. and £#. 
Phyllosticta Grossularie, Sace. 

Neszeee, Ph. 
Septoria Galeopsidis, West. 

Hydrocotyles, Desm. 
Viole, West. 
Cucurbitacearum, Sace. 
corylina, P&. 
betulicola, Pk. 
microsperma, Pk. 
Pilese, Thum. 

Septogleum Apocyni, Pk. 
Vermicularia circinans, Berk. 
Morthiera Thumenii, Che, 
Pestalozzia Stevensonii, Ph. 
Puccinia Thalictri, Chev. 

TATA TD TATA TA TO 
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Puccinia Cirsii, Lasch. 
simplex, Pk. 

Protomyces polysporus, Pk. 
AXcidium pedatatum, Schoo. 
Helicomyces mirabilis, Pk. 
Septocylindrium Ranunculi, Ph. 
Ramularia Spire, Pk. 
R. rufomaculans, Pk. 
R. sambucina, Ph. 
R. Impatientis, Pk. 
Rie Rudbeckii, PA. 
Cercosporella reticulata, Pk. 
Cerccspora depazeoides, Sace. 

beticola, Sacc. 
Viole, Sacc. 
Beehmeriz, Pk. 
Acalyphe, Pk. 
graphioides, /7/. 
clavata, Ger. 

Verticillium candidum, Pk, 
Diplocladium minus, Bon. 
Fusisporium tenuissimum, Jeo 

(2G6800 

Aspergillus pheocephalus, D, and M. 
A. clavellus, Pk 

Monilia Harknessii, Pie. 
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Hllisiella caudata, Sacc. 
Sporocybe nigriceps, Pk. 
Periconia spherophila, Pé. 
Graphium gracile, Ph. 
Macrosporium concinnum, Berk. 
Helminthosporium Tilie, F’r.- 

septemseptatum, Ph. 
H. inconspicuum, C.and £, 
H. arbusculoides, P&. 
Zygodesmus bicolor, C. and E. 
Rhinotrichum subalutaceum, Pk. 
Zasmidium cellare, Pers. 
Peziza hydrophila, Pk. 
Je atrata, Fr. 
Be fusarioides, Berk. 
iP. aurelia, Pers. 
E. palsamicola, Pk. 
Meliola balsamicola, Pk. 
Hypoxylon marginatum, Schw. 
Diatrype punctulata, B. and BR. 
Diatrypella angulata, Fr. 
Valsa myinda, C. and £. 
Dothidea melanoplaca, Desm. 
Lophiostoma angustilabrum, B. and Br. 
Spheerella Leersiz, Pass. 

PLANTS COLLECTED. 

Not new to the Herbarium. 

Ranunculus abortivus, L. 
Brassica arvensis, L. 
Viola Selkirkii, Push. 
Acer Pennsylvanicum, LZ. 
Trifolium repens, L. 
Rubus triflorus, Richardson. 
Tiarella cordifolia, ZL. 
Heracleum lanatum, 7x. 
Tanacetum vulgare, L. 
Vaccinium corymbosum, L. 
V. Pennsylvanicum, Zam. 
Scutellaria galericulata, L. 
Marrubium. ‘vulgare, Ibe 
Polygonum orientale, L. 
Fraxinus pubescens, Lam. 
F sambucifola, Lam. 
Quercus alba, L. 
Q. coccinea, Wang. 
Q. tinctoria, Bart. 
@, rubra, L. 
Carya amara, WVutt. 
Potamogeton gramineus, L. 
Pe pusillus, Z. 
P; pectinatus, Z. 

Polygonatum giganteum, Diet. 
Uvularia sessilifolia, Z. 
Carex vulpinoidea, Mz. 

cephalophora, Mul. 
Muhlenberg, Schk. 
lagopodioides, Schk. 
cristata, Schw. 
mirabilis, Dew. 
adusta, Boott. 
stricta, Lam. 
granularis, Muhl. 
gracillima, Schw. 
virescens, Muhl. 
plantaginea, Lam. 
laxiflora, Lam. 
Emmonsii, Dew. 
Pennsylvanica, Lam. 

Zizania aquatica, L. 
Stipa avenacea, L. 
Bromus racemosus, LZ. 
Poa trivialis, Z. 
Aira flexuosa, Z. 
Osmunda cinnamomea, L. 
Aspidium Boottii, Zuckm. 

folelolololololololololololo 
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New to the Herbarium. 

Agaricus alluviinus, Pk. 
rubrotinctus, Ph. 
albus, Scheff. 
stellatus, 77. 
pascuus, Pers. 
sinuatus, /’7. 
fastibilis, 7’. 
alnicola, Fr. 
sulcatipes, Pk. 
heerens, Ph. 
tiliophilus, Pé. 
nitidipes, Pk. 
epimyces, Pk. 

E arontaies fuligineus, Fest. 
i. flavodiscus, Frost. 
Russula heterophylla, Fr, 
Marasmius salignus, Ph. 
Polyporus immitis, Pk. 
re fraxinophilus, Pk. 
Irpex crassus, B. and C. ) 
T. mollis, B. and C. 

PEP PPP Ebb bbb 

Corticium effuscatum, (C. and E. 
Thelephora rosella, Ph. 
Clavaria pinophila, Ph. 
Cyphella leta, Fr. 
Phoma cucurbitale, B. and C. 
Spheropsis Carye, C. and £. 
Discella hysteriella, Pk. 
1). albomaculans, Pk. 
Gloeosporium fraxinea, Pk. 
Septoria cannabina, Pk. 
S. Sicyi, Pk. 
S. Calystegize, Sace. 
Ss. Cirsii, /Viess?. 

Septoria musiva, Pk, 
Phyllosticta Crategi, Pk. 
li variabilis, Pk. 
Protomyces macrosporus, Ung. 
Ustilago pallida, Schreet. 
Acalyptospora Populi, Pz. 
Macrosporium transversum, Ph, 
Alternaria tenuis, /Vees. 
Ellisiella caudata, Sacc. 
Botrytis ceratioides, Ph. 
Dactylium dendroides, /7. 
Verticillium Lactarii, Pk. 
Cercospora Tilie, Pk. 
C. Lepidii, Pk. 
C. Dature, Ph. 
C, longispora, Pk. 
C. varia, Ph. 
Ramularia Ranunculi, Pk. 

: Vaccinii, Ph. 
18 Hamamelidis, Pk, 
R. aquatilis, Pk. 
Asterophora Pezize, Cd. 
Peziza letirubra, Che. 
1 Fee sineularia, Pk. 
Tympanis Nemopanthis, Pk. 
Cenangium betulinum, P&, 
Triblidium claveesporum, Ph. 
Ascomyces deformans, Berk, 
Gymnascella aurantiaca, Pk, 
Valsa tomentella, Pk. 
Spheria petiolophila, P&. 
Spherella fraxinea, Pk. 
Venturia curviseta, Pk. 

(Be) 

CONTRIBUTORS AND THEIR CONTRIBUTIONS. 

Mrs. S. M. Rust, Syracuse, N. Y. 

Potamogton crispus, L. 
Geranium maculatum, L. 

Smilax hispida, MuAl. 

Mary FE. Banning, Baltimore, Ma. 

Pachyma Cocos, F’. 

Lizzie G. Barnett, Cannonsburg, Pa. 

Secotium Warnei, P&. 

Secotium Warnei, Pk. 

Eloise Butler, Minneapolis, Minn. 

W. R. Gerard, New York, N. Y. 

‘Ecidium Rusbyi, Ger. Polyporus arcularius, 7’. 

J. B. Ellis, Newfield, N. J. 
Corticium effuscatum, C. and LE. 
Rostafinskia australis, Speg. 
Lycoperdon constellatum, /’r. 

[Sen. Doc. No. 38. | 

Puccinia Mikanie, Speg. 
Graphium verticillatum, Speg. 

lors 
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C. J. Sprague, Boston, Mass. 

Lecidea vescicularis Hoff. Biatora globifera, Ach. 

S. H. Wright, M. D., Penn Yan, N. Y. 

AXcidium Asperifolii, Pers. Erysiphe Montagnei, Lev. 
ZA. Falcarii, D. C. Polythrincium Trifolii, Cd. 
Puccinia coronata, Cd. Peronospora Schachtii, Ackil. 

EH. C. Howe, M. D., Yonkers, N. Y. 

Eragrostis pilosa, Beauv. ' Carex Muhlenbergii v. enervis, Boott. 
E. Purshii, Schrad. . 

M. F. Merchant, M. D., Moravia, N. Y. 

Mitchella repens, Z. 

H, W. Barnum, Valley Falls, N. Y. 

Trillium grandiflorum, Salis. 

Prof. C. H. Bessey, Ames, Iowa. 

Secotium Warnei, Ph. 

| C. W. Irish, Iowa City, Iowa. 

Polyporus fraxinophilus, Pd. Trametes Peckii, Kalchb. . 

I. Cowles, Flushing, N. Y. 

Opuntia Rafinesquii, Hngelm. 

J. L. Bennett, Providence, R. I. 

Carex cristata Schw. Carex conjuncta, Boott. - 
aurea, Nutt. Cc: alopecoidea, Tuckm. 
miliaris, Ma. rosea, Schk. 
microdonta, Torr. stipata, Muhl. 
panicea, L. - sparganioides, Muhl. 
vividula, Mz. cephaloidea, Boott. 
festiva, Dew. cephalophora, Muhl. 
sycnocephala, Carey. bicostata, Olney. 
athrostachya, Olney. vulpinoidea, Mz. 
scoparia, Schk. Kunzei, Olney. 
lagopodioides, Schk. Gayana, Desu. 
festucacea, Schk. teretiuscula, 
straminea, Schk. prairea, Dew. 
Haleana, Olney. siccata, Dew. 
alata, Torr. disticha, Huds. 
Bonplandii, Kunth. bromoides, Schk. 
torta, Boott. ‘ stenophylla, Wahl. 
crinita, Lam. Douglassii, Boott. 
pallescens, ZL. chordorhiza, Hhrh. 
flaccosperma, Dew. tenella, Schk. 
grisea, Wahl. canescens, L. 
virescens, Muhl. vitilis, 7%. 
gynocrates , Wormsk. tenuiflora, Wahl. 
capitata, L. trisperma, Dew. 
nigricans, Mey. Deweyana, Schw. 

- pauciflora, Light/. albolutescens, Scho. 
filifolia, Nutt. maritima, Mull. 
polytrichoides, Muhl. aquatilis, Wahl. 
Muhlenbergii, Schk. lenticularis, Ma, - Holololololololelololoyelololololololololovolololololo Mololololololololololelolololololololelolololelolole) 
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Carex aperta, Boott. Carex miliacea, MwAl. 
rigida, Good. arctata, M2. 
limosa, L. debilis, Ma. — 
Buxbaumii, WaAl. filiformis, Z. 
Steudellii, Kunth. striata, Ma. 

trichocarpa, Muhl. 
Pseudo-Cyperus, Z. 
hystricina, Wdlld. 
intumescens, Rudge. 
Grayli, Carey. 
lupulina, Mwhl. 
subulata, Mz. 
squarrosa, L. 
retrorsa, Schw. 
Schweinitzii, Dew. 
utriculata, Boott. 
monile, Zuckm. 
pulla, MZ. 
Whitneyi, Olney. 
Tuckermani, Boott. 
Olneyi, Boott. 
Raynoldii, Dew. 
podocarpa, A. Br. 
feetida, All. 
Rossii, Boott. 
Halleriana, Asso. . 
Cherokeensis, Scha. 
debilis, Mz. 
oxylepis, Zorr. 
Boottiana, Benth. 

atrata, . 
nigra, Allz. 
Willdenovii, Schk. 
Backii, Boott. 
Geyeri, Boott. 
longirostris, Zorr 
amplifolia, Boott. 
Fraseriana, Sims. 
retroflexa, MuAl. 
stellulata, Good. 
Davisii, S. & T. 
gracillima, Schw. 
triceps, Uz. 
plantaginea, Lam. 
Careyana, Torr. 
platyphylla, Carey. 
retrocurva, Dew. 
laxiflora, Zam. 
eburnea, Boott. 
umbellata, Schk. 
Emmonsii, Dew. 
nigromarginata, Schw. 
Pennsylvanica, Lam. 
varia, Muhl 
Richardsonii, R. Br. 
pubescens, Muhl. Hol olololololololololololololololololololololololololololo 

Mololololololololololololololololeololololololololololole) 

(4) 

SPECIES NOT BEFORE REPORTED. 

ERAGROSTIS PuRSHII, Schrad. 

Waste places about Yonkers. . C. Howe. 
AGARICUS METULZSPORUS, B. and Br. 

Woods. Adirondack mountains. August and September, 
AGARICUS ALLUVIINUS, Pk. 

Adluvial soil, among weeds. Albany. July. 

AGARICUS RUBROTINCTUS, Pk. 

Thin woods and open places. July—September.. 

For the description of this and the two species next preceding, 
see the synopsis of the subgenus Lepiota in the clesing pages of 
this report. 

AGARICUS ALBUS, Scheff. 
Woods. Hast Berne, Albany county. August. 

AGARICUS STELLATUS, /’r. 

Decaying prostrate trunks of trees in woods. Hast Berne. 
August. 
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AGARICUS PASCUUS, Pers. . 

Woods. Hast Berne. August. Sometimes the freshly broken 
plant has a slight odor of meal. 

AGARICUS SINUATUS, 7. 

Woods. Hast Berne. August. 

AGARICUS FASTIBILIS, /’r. 

Thin woods. Albany. October. The plant here noticed is a 
white variety, approaching var. alda, but with a short stem. 
The spores are almost ochraceous. The drops of moisture on the 
lamelle at length dry up and leave brownish stains or granules 
resembling those on the stem and tubes of Boletus granulatus. 

AGARICUS ALNICOLA, Fr. 

In low swampy woods about the base of alders. Sandlake. 
October. 

AGARICUS (GALERA) SULCATIPES, 1. Sp.» 

- Pileus thin, ovate, then conical or subeampanulate, hygroph- 
anous, chestnut-colored and generally striatulate on the margin 
when moist, becoming paler when dry; lamelle ascending, sub- 
distant, adnate, whitish, becoming ferruginous-cinnamon, stem 

slender, straight or flexuous, equal, hollow, rather tenacious, 

striate-sulcate, silky, floccose-pruinose toward the base, white, 

often tinged with blue or green at the base; spores elliptical, fer- 
ruginous-cinnamon, -00025'—-0003’ long, -00016’ broad. 

Plant gregarious, 1-5—3’high, pileus 5’— 8” broad, stem 1” 
thick. 

Woods. East Berne. August. | 
The plants were found growing on a bed of buckwheat bran. 

The stem is white and almost shining; striate and silky above, 
and pulverulent or floccose-pruinose at the base, where it generally 
assumes a greenish-blue color if handled when moist. When dry 
the stem is distinctly furrowed. The pileus fades in drying to 
subochraceous or subalutaceous. The lamelle are sometimes 
white on the edge. 

AGARICUS (CREPIDOTUS) HZRENS, %. sp. 
Pileus convex, sessile, cuneiform or dimidiate, glabrous, hy- 

grophanous, viscid and striatulate on the margin when moist, 
white or whitish when dry; lamelle moderately close, narrow, 

tapering toward each end, subcinereous, then brownish; spores 
elliptical, pale-ferruginous, -0003’ long, -0002’ broad. 

Pileus 4’—12” long and broad. 
Decaying wood. Albany. September. 
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The elliptical spores and viscid pileus are distinguishing char- 
acters in this species. The pileus is often stained by the spores 
and it then has a sordid or squalid appearance. When not so 
stained it is very white if dry, watery-white if moist. The 
margin is very thin. ‘The lamelle are dingy, when young, and 
they become darker with age. The stem is wanting or merely 

rudimentary. The piieus is attached by white filaments. 
AGARICUS (CREPIDOTUS) TILIOPHILUS, 7. sp. 

Pileus rather thin, convex, minutely pulverulent or subglabrous, 
hygrophanous, watery-brown and striatulate on the margin 
when moist, dingy buff-color when dry; lamelle rather broad, 
subdistant, rounded behind, adnexed, colored like the pileus, be- 

coming ferruginous-cinnamon; stem very short, often curved, 
solid, eccentric, whitish, pruinose, with a white pubescence at the 
base ; spores ovate or subelliptical, brownish-ferruginous, -0002’— 
00025’ long, -00016’—-00018’ broad. 

-Pileus 6’—12" broad, stem 2”—4" long, 1” thick. 
Dead trunks and branches of basswood, Zilia Americana. Hast 

Berne. August. 
Sometimes the plants are so closely crowded that they appear 

ceespitose . 

AGARICUS (HYPHOLOMA) NITIDIPES, 7. sp. ; 
Pileus fleshy, firm, convex, glabrous or obscurely fibrillose, 

whitish or yellowish ; lamelle close, adnexed, wh'tish or subcin- 
ereous, becoming rosy-brown, generally white on the edge; stem 
equal or slightly thickened at the base, solid, silky, shining, 
whitish ; spores ovate, rosy-brown, -0002’—- 00025’ long, -00016’— 
.-00018' broad. 

Plant 2’—4’ high, pileus 2’—3' broad, stem 3’’—4” thick. 
Damp, shaded ground. Albany. September. 
Externally this species resembles 4. precoz, from which its solid 

stem and smaller spores at once distinguish it. 
AGARICUS (PAN ZOLUS) EPIMYCES, 7. sp. 

Pileus fleshy, at first subglobose, then convex, white, silky- 
fibrillose, flesh soft, white or whitish ; lamelle rather broad, some- 

what close, rounded behind, adnexed, dingy-white, becoming 
brown or blackish, with a white edge; stem short, stout, tapering 

upwards, strongly striate and minutely mealy or pruinose, solid 
in the young plant, hollow in the mature plant, but with the 

cavity small, hairy or substrigose at the base; spores elliptical, 
black, -0003’—- 00035’ long, -0002’—-00025’ broad. 

Plant 1’—1-5’ high, pileus 8"—12" broad, stem 3’—4’ thick. 
Parasitic on fungi. North Greenbush. November. 
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This singular species is referred to the subgenus Paneolus be- 

cause of its black spores. Its thick, fleshy stem and pileus do 
not well accord with the character of these parts in the other 

species of this subgenus, and, notwithstanding the color of the 
spores, it may seem best to some to refer the species to the sub- 
genus Hypholoma. A. Loveianus, A. alumnus, A. cirrhatus, A. 

tuberosus, A. racemosus and <A. pilipes are other species of 
Agarics which are parasitic on putrid fungi. The species of 
Nyctalis also have a similar habitat. 

HYGROPHORUS FULIGINEUS, Frost MS. | 
Pileus convex or plane, smooth, glutinous, fuscous or smoky- 

brown, the disk usually darker or almost black, the margin some- 
times wavy or irregular, and in old specimens often reflexed, flesh 
white; lamellze moderately broad, adnate or decurrent, subdis- 

tant, white, the interspaces often veiny ; stem variable, long or 
short, equal or ventricose, sometimes attenuated at the base, solid, 

glutinous, white, sometimes slightly stained with smoky-brown ; 

spores elliptical, -0003’—-00035’ long, -0002’ broad. 
Plant 2’—4' high, pileus 1’—4’ broad, stem 4’—10" thick. 

Pine woods. West Albany. November. 
The abundant gluten which covers the pileus gives it when dry 

a shining appearance, as if varnished. ‘There is a short space at 
the top of the stem which is free from gluten, slightly silky and 

very white. The plant grows either singly or in tufts of three or 

four individuals, 

HYGROPHORUS FLAVODIscus, Hrost MS. , 
Pileus convex or plane, smooth, glutinous, white, with a pale- 

yellow or reddish-yellow disk, flesh white; lamelle adnate orde- 
current, subdistant, white, sometimes with a slight flesh-colored 
tint, the interspaces sometimes veiny; stem subequal, solid, glu- 

tinous, white, sometimes slightly stained with yellow; spores el- 
 liptical, -00025’—-0003’ long, -00016’ broad. 

Plant 2’—3' high, pileus 1’—3’ broad, stem 2”—8" thick. 
Pine woods. West Albany. November. 
The late Mr. C. C. Frost sent me manuscript descriptions of a 

few species of fungi which he had found in Vermont and regarded 
as new species. Among them are descriptions of the two species 

of Hygrophorus now found for the first time within our limits. 
I have adopted the names given by Mr. Frost, but have remodeled 
his descriptions and extended them so as to include the character 
and dimensions of the spores. Both species were found growing 
together, and but for the marked difference in the coloration of 
the pileus both might readily be taken for forms of one species. 
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This, like the preceding one, has a short white space at the top of 
the stem, free from the viscidity that exists elsewhere. It re- 

sembles in many respects Hygrophorus speciosus, which has the 
pileus red, fading to yellow with advancing age. Perhaps the 
three may yet prove to be forms of one very variable species, for 

the most conspicuous differences between them consist in the 

colors of the pileus. The constancy with which the three styles 
of coloration has thus far been maintained indicates a specific 
difference, but color alone is not generally regarded as having any 
specific value. 

RussuLA HETEROPHYLLA, Fr, 
Woods. East Berne. August. 

MARASMIUS SALIGNUS, 2. sp. 
Pileus submembranous, convex or plane, without strice, dry; 

glabrous or subpruinose, whitish ; lamelle rather narrow, adnate, 

subdistant, whitish, sometimes united behind in pairs, occa- 
sionally branched; stem short, slender, stuffed, reddish-brown, 

_ slightly mealy or pruinose, inserted ; spores ovate or subelliptical, 

pointed at one end, -00025’—-00032’ long, 00016’ broad. 

Plant 6’—10" high, pileus 2’—5’ broad, stem scarcely half a 
line thick. 

Bark of living willow trees. Bethlehem. September. 
This species is closely related to JZ. ramealis, but in that species 

the pileus, according to the description, is rufescent either wholly 
or on the disk, and the stem is white ; in our-species the pileus is 
white or whitish and the stem is reddish-brown. Only in young 
specimens is the stem white and then only at the apex. Some- 
times there is a slight depression or umbilicusin the center of the 
pileus. 

Potyporus (MERISMA) IMMITIS, 7. sp. . 
Pilei czespitose-imbricated, broad, slightly convex or flattened, 

more or less rough or uneven, radiate-rugose, tuberculose or fibrous- 
hispid, zoneless, white, becoming tinged with yellow or alutaceous 
in drying, flesh white, slightly fibrous, soft and moist when fresh, 
cheesy when dry, with a subacid odor; pores minute angular or 
even subflexuous, about equal in length to the thickness of the 
pileus, the dissepiments thin, white, often at length dentate or 

Jacerate on the edge; spores minute, white, elliptical, -00012’— 

-00016’ long, -00007’—-00008’ broad. 
Pilei 2’— 4‘ broad, the flesh commonly 3"— 4” thick. 
Decaying ash trunks, East Berne. August. 

The species is apparently related to P. cwsareus, but the char- 

acter of the pores is quite different in the two species, 
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POLYPORUS (PLACODERMEL) FRAXINOPHILUS, Pk. 
Pileus sessile, thick, corky, subtriquetrous, narrow, somewhat 

decurrent behind, the first year whitish, with a minute whitish 
tomentum or hairiness, then gray, finally blackish, in old specimens 
concentrically sulcate, rimose, the substance within obscurely 
zoned, at first whitish, then isabelline or pale-tawny, the margin 
obtuse ; pores stratose, plane or subconvex, small, nearly equal, 
subrotund, the dissepiments obtuse, entire, whitish; spores 

white, broadly elliptical, -0003’-—-00035’ long, -00025’—- 0003’ 
broad. : 

Pilens 2’/—4' long, 1’—1-5’ broad. 
Trunks and branches of dead or languishing ash trees. Coey- 

mans, Albany county. May and September. 
The species belongs to the tribe Yomentariu, and is related by 

its whitish pores and surface to P. connatus, but its colored sub- 

stance and larger pores will easily distinguish it from that species, 
IRPEX crassus, B. and C. 

Oak stumps. North Greenbush. October. 
- [rRpPEx MOLLIS, B. and C. 

Decaying wood. Helderberg mountains. October. 
The teeth in this species are sometimes compressed in such a 

manner that they appear like radiating lamelle broken up into 
narrow segments. They have acoarse stout appearance even when 

most of them are subulate. The pileus is whitish and moist when 
fresh. A resupinate form occurs, both of this species and of 
I. lacteus. 

CoRTICIUM EFFUSCATUM, (1. and £. 
Dead branches. Hast Berne. August. 

THELEPHORA ROSELLA, 7. Sp. 

Very small, tufted, rosette-like, variously laciniate, dentate or 
subfimbriate on the margins, whitish or subincarnate, developing 

from a blackish tubercle ; spores minute, narrowly elliptical or 
sublanceolate, -0002’—- 00025’ long, scarcely half as wide. 

Dead branches of alder, Alnus incana. Sandlake. July. 
This is a very singular species, and may prove to be an imper- 

fect condition of some fungus quite unlike this one. . 
CLAVARIA PINOPHILA, 7. Sp. 

Stems short, more or less tufted, much branched; branches 

crowded, often compressed above and subdigitately divided, pale- 
ochraceous, ultimate ramuli rather long, subulate, white ; spores 
oblong or sublanceolate, -0004’—-0005’ long, -00016’ broad. 

Thin woods under pine trees. Hast Berne. August. 
The tufts are about one inch high. The spores ees white 

when caught on brown paper. 
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CYPHELLA LATA, J’. 

Dead stems of ‘herbs lying on the ground. Hast Berne. August. 
The beautiful sulphur color is lost in drying. 

PHOMA CUCURBITALE, Lb. and C. 

Old squashes. Sandlake. July. 
SPH@ROPSIS Cary, C. and EL. 

Dead bark of hickory trees, Carya alba. West Troy. May. 
The perithecia do not always grow in lines, but are frequently 

arranged in an irregular manner. 
DISCELLA HYSTERIELLA, 2. sp. 

Perithecia hysteriiform, nestling in the fibres of the wood, open- 
ing by a longitudinal chink or a wide elliptical aperture, black ; . 
spores numerous, oblong, obtuse at each end, colorless, obscurely 
uniseptate, -0003’—-0004' long, -00012’—-00015’ broad. 

Decorticated wood. North Greenbush. Autumn and Spring. 

DISCELLA ALBOMACULANS, 2. Sp. 

Perithecia punctiform, hemispherical, prominent, gregarious on 
an indefinite whitish spot, black, opening by a simple irregular 
or triradiate aperture ; spores abundant, oblong, colorless, ob- 

scurely uniseptate, -0004’'—-0005’ long, -00012’ broad. 

Dead twigs of grape-vines. Helderberg mountains. May. 
Related to, but distinct from, the preceding by its perithecia, 

narrower and longer spores and by its forming a whitish spot on 
the matrix. 

GLGOSPORIUM FRAXINEA, 7. Sp. 
Spots numerous, small, pale-red with a darker or purplish-red 

border and usually with a minute whitish center, nuclei few; 
spores oblong-elliptical, colorless, -0002’—-00025’ long, -00016’ 
broad, sometimes with a minute nucleus at each end. 

Living leaves of ash, Mrazinus pubescens. Albany. June. 
SEPTORIA CANNABINA, 2. sp. 

Spots suborbicular, small, unequal, cinereous, often with a red- 

dish-brown border; perithecia minute, numerous, epiphyllous, 

central on the spot, blackish ; spores filiform, colorless, curved, 
-0008'—- 0012’ long. 
Living leaves of hemp, Cannabis sativa. Cold Spring. June. 

SEPTORIA SICYI, 2. sp. 
i Spots small, suborbicular, scattered or rarely subconfluent, 

whitish or cinereous; arid ; perithecia few, epiphyllous, blackish ; 
spores filiform, straight or curved, colorless, -0016—-0024’ long. 

Living leaves of Sicyos angulatus. Albany. June. 
SEPTORIA CALYSTEGLA, Sace. 

Living leaves of Calystegia Sepiwm. Albany. June. 

[Sen. Doc. No. 38.] 18 

* 
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SEPTORIA Crrsir, Wiessi. 

Living leaves of Canada thistle, Cirsrwm arvense.West Albany. 
June, 

SEPTORIA MUSIVA, 7. sp. 

Spots small, numerous, angular, brown, usually obscurely 
mottled by minute angular patches of paler color ; perithecia few, 

epiphyllous, depressed, black or blackish; Hones cylindrical, 

slightly curved, colorless, sometimes obscurely triseptate, -0012’ 
—-0018’ long. 

Living leaves of rattanisodl Populus monilifera. Albany. July. 
This species differs from S. Populi, Desm., in the character of 

the spots which are variegated like mosaic Gh aoe in the septa- 

tion of the spores. 

PHYLLOSTICTA CRATAGI, 7. sp. 
Spots small, angular or irregular, sometimes confluent, red ; 

perithecia one to five on aspot, epiphyllous, minute, black; spores 
broadly elliptical or subglobose, colorless, -0003’ long, -00025’ 
broad. 

Living leaves of thorn bushes, Crategus tomentosa. Albany. 
July. 

PHYLLOSTICTA VARIABILIS, 7. sp. 
Spots small or large, suborbicular or irregular, brown or reddish- 

brown, the center at length dotted with whitish arid areas or be- 

coming entirely arid, finally fallmg away; perithecia minute, 

epiphyllous, black; spores oblong-elliptical, colorless, -0002'— 
-0003’ long, -0001'—-00012” broad. 

Living leaves of purple-flowered raspberry, Rubus odoratus. 
Albany. September. 

PROTOMYCES MACROSPORUS, Ung. 
Living leaves and stems of the great ieee Ambrosia trifida. 

Albany. June. 

When this fungus attacks the stems it forms prominent swell. 
ings which are generally about half an inch long and nearly as 
broad and of a pale-green color. The spores are globose or sub- 
globose and vary considerably in size, ranging from -0014’—- 0024’ 

in diameter. They are imbedded in the tissues of the swellings. 

eitaco PALLIDA, Schreet. 

Flowers of wild buckwheat, Polygonum cilinode. 

Three species of smut occur on our knot-weeds. Ustilago 
utriculosa is common on Polygonum Pennsylvanicum, U. Can- 

doller is found on P. sagittatum and U. pallida on P. cilinode. 
Catskill mountains and Grafton, Rensselaer county. 
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ACALYPTOSPORA POPULI, 7. sp. 
Spots irregular or suborbicular, reddish-brown, definite; spores 

_ epiphyllous, oblong-ovate or subfusiform, scarcely pedicellate, 
colored, one to two-septate, -0008’—-0009’ long, -0003’—-00033/ 
broad. 

Living leaves of the great-toothed poplar, Populus ead. 
tata. Oenter. July. 

The fungus was found on the leaves of young ee The 
affected tissues soon break up and fall out. ‘The spores appear to 
form gummy patches or reticulations slightly darker than the 
general color of the spot. | 

MACROSPORIUM TRANSVERSUM, 2. Sp. 
Spots pale, at first greenish-yellow, then whitish and arid, some- 

times with a reddish-brown border, forming transverse bands on 

the leaf ; flocci tufted, subflexuous, septate, colored, -0016’—- 0025 

long, -00016’—-0002' broad; spores apical, oblong-ovate or 

oblong-clavate, either obtuse at both ends or acuminate or sub- 
rostrate at one end, three to five-septate, with here and there a 
longitudinal septum, colored, -001'—-002' long. 

Living leaves of Carex stricta. West Albany. May. 
The discolored spots are often sterile. Frequently the leaves are 

narrowed at the affected spots by the contraction of the tissues 
arid are thereby weakened and abun bent. 

ALTERNARIA TENUIS, Nees. 
Inner surface of old pods of silkweed, Asclepias Cornutt. 

North Greenbush. November. 
In some specimens the rostrum of the spores is not dilated at 

the apex as figured by Corda, but as the two forms grow inter- 
mingled in the same patch they are evidently all one species. The 
spots, as I find them, are generally thinly effused and indefinite, 
not definite as figured in “‘Pwungi Italict.” 

ELLISIELLA CAUDATA, Sacc. 

Dead leaves of broom-grass, Andropogon scoparius. Center. 
May. 

This genus appears to me to be founded on very slight characters. 
It scarcely differs from Colletotrichum, except in having the spores 

longer pointed. 
BOTRYTIS CERATIOIDES, 7. sp. 

Flocci white, flaccid, suberect, obscurely septate, simple or 

sparingly branched, obtuse and sometimes bilobed at the apex, 
the upper part densely pulverulent with spores; spores globose, 

smooth, subochraceous or isabelline, -00025’'-—- 0003’ in diameter. 

Decaying wood of hemlock, Adies Canadensis. Albany. June. 
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This fungus forms more or less extensive patches over the sur- 

face of the wood. ‘The upper part of the flocci being covered with 

- spores, the general aspect is somewhat similar to that of some 

species of Ceratium, e¢. 9., C. hydnoides. The spores are so abun- 

dant that they hide the flocci and at first sight the whole fungus 
appears to be pale ochraceous. ‘The smooth spores and white flocci 
separate this species from B. carnea, Schum. 

DACTYLIUM DENDROIDES, /’r. 

Decaying wood and fungi. Hast Berne. August. 
Verticillium agaricinum, Bon., is closely related if not, indeed, 

the same species. 

VERTICILLIUM LACTARII, 7. sp. 

' Flocci branched, white; branches either simple, opposite or 
verticillate, the ultimate ramuli tapering to the apex; spores 
apical, obovate or oblong-elliptical, smooth, colorless, -0006’— 

-0012' long, -0004/—-0005' broad, usually with a slight point or 
apiculus at the base. 

Putrescent Lactarii, especially LZ. swbdulcis. Center and Hast 

Berne. June— August. 
CERCOSPORA TILLA, Pk. 

Living leaves of basswood, Tilia Americana. Sandlake. July. 
CERCOSPORA UEPIDII, 7. sp. 

Spots small, orbicular, grayish-brown or subcinereous, usually 
marked with faint concentric lines; flocci amphigenous, about 

-0016' long, single or two to three in a cluster, pallid ; spores very 

long, tapering upwards, slightly constricted at the septa, eight to 

nine-septate, -005’—-007’ long, -0007'—- 0008’ broad in the widest 
part, greenish. 

Living leaves of the field pepper-grass, Lepidiwm campestre. 
New Baltimore, Greene county. May. 

This is avery singular species. The fungus occurs on both sides 

of the leaf, but is more abundant on the upper surface. The 

flocci are short and thick and occasionally branched. The septa 
occur in the broad part of the spore, the upper part being much 
narrowed. Occasionally acell is divided by a longitudinal septum. 

CERCOSPORA DATURA, n. sp. 

Spots suborbicular or irregular, varying in color from cinereous 
to reddish-brown, sometimes marked by irregular or flexuous 
elevated lines; flocci amphigenous, scarcely tufted, about equal — 
to the spores in length; spores rather large, narrowed upwards, 
greenish, four to six-septate, -002’/—-003’ long, about -0005’ broad 
in the widest part. 
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Living leaves of stramonium, Datura Stramonium. Cold Spring, 
Putnam county. June. — 

CERCOSPORA LONGISPORA, 7. sp. 
Spots suborbicular, sometimes confluent and irregular, grayish- 

brown, the margin slightly darker; flocci amphigenous, sometimes 
epiphyllous only, tufted, -0008’—-0016' long, colored; spores 
very long, variously curved or flexuous, colorless, simple or ob- 

scurely septate, sometimes forked, -0024’—-0056' long, about 
-00016' broad. 
Living leaves of lupine, Lupinus perennis. Center. July. 

The species is apparently very distinct from C. Lupini, Cke., 

and is well marked by its densely tufted black flocci and its very 
long hyaline spores. 

CERCOSPORA VARIA, 2. Sp. 
Spots suborbicular, sometimes large and irregular, reddish- 

brown, with a darker margin, reddish-gray beneath; flocci few, 

hypophyllous, tufted, short, slightly colored; spores subcylindri- 

cal, one to five septate, sometimes multinucleate, -0016’/—-003’ 

long. 

Living leaves of maple-leaved Viburnum. Hast Berne. 
August. 

A form of this species occurs on Viburnum Lentago, in which 

the spots are brown and the flocci are shorter. 
RAMULARIA RANUNCULI, 7. sp. 

Spots suborbicular, scattered, brown ; flocci hypophyllous, tufted, 
colorless, subflexuous; spores oblong, sometimes narrowed toward 

one end, simple or uniseptate, occasionally catenulate, colorless, 
-00065’ —-0016' long, -0003'—-0005’ broad. 

Living leaves of hooked crowfoot, Ranunculus recurvatus. 
West Albany. June. 

RAMULARIA VACCINII, n. sp. 
Spots few or many, orbicular, rarely confluent, whitish or yel- 

lowish-green, becoming brown when old; flocci short, nearly 
colorless, sometimes creeping, Pe eoeeeloun. rarely amphigenous, 

spores very abundant, forming a continuous stratum, often catenu- — 
late, very variable, elliptical, ovate, oblong or cylindrical, colorless, 
-0003'’—-0012' long, -00016’—-0002’ broad. 
Living leaves of blueberry, Vaccinium corymbosum and Vac- 

cinium Pennsylvanicum. Center. July. 
This species is remarkable both for the oe and the vari- 

ability of its spores. 
RAMULARIA HAMAMELIDIS, 7. sp. 
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Spots small, angular, reddish-brown, a little paler on the lower 
surface; flocci hypophyllous, tufted, short, slightly colored ; 

spores fusiform or oblong-cylindrical, colorless, -0005 —-0014' 
long. | 

Living leaves of reiteh-tingel! Hamamelis Virginica. Sand- 
lake. July. 
Though the spots are distinct enough, the fungus is so minute 

that it is scarcely visible to the naked eye. 
RAMULARIA AQUATILIS, 2. sp. 

Spots small, pale; flocci epiphyllous, tufted, very slender, short, 

flexuous, white, -0003’—-0006’ long; spores subfiliform, nar- 
rowed toward one end, sometimes three to four-nucleate, color- 

less, -0008’—-0012 long, -0001'—-00012' broad. 
Living leaves of pond-weed, Potamogeton lonchites. Albany. 

September. 
The tufts are numerous and very small and white. When 

magnified they have a stellate appearance, the spores diverging 
like rays from the central mass of flocei. 

ASTEROPHORA PEzIzm@, Cd. 

Hymenium of Peziza hemispherica. Center. July. 
This fungus covers the inner surface of the Peziza with a white 

stratum of slender filaments and stellately warted spores. 
PEZIZA LATIRUBRA, Che. 

Decaying leaves lying on damp, sandy soil. Center. Septem- 
ber. * 

PEzizA (MOLLISIA) SINGULARIA, 7. Sp. 

Cups minute, waxy, sessile, flattened or convex, not distinctly 

-margined, seated on irregular, indefinite pallid spots, dingy-gray 

or pale amber-brown ; asci cylindrico-clavate, -002’—.-003' long, 
-0003’—-0004’ broad; spores crowded or biseriate, colorless, ob- 

_ long, sometimes slightly narrowed toward one end, -0005 —- 0006’ 
long, -00016'—-0002’ broad; paraphyses filiform, scarcely thick- 
ened at the apex. 

Under surface of living leaves of hispid crowfoot, Ranunculus 
hispidus. Kast Berne. August. 

This is one of the few species of Peziza that attack living plants. 
Sometimes the cups, or rather the receptacles, are confluent and 

irregular. Perhaps a form of Psewdopeziza Ranwnculi, Hekl. 
TyMPANIS NEMOPANTHIS, 7. sp. 

Receptacles minute, densely tufted, substipitate, black, at first 

spheriiform and-opening by a slight irregular chink, then with 
the disk exposed, slightly margined, concave or plane; asci 
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cylindrical, or oblong-clavate, -003’-—--0045’ long, about -00032/ 

broad ; spores filiform, variously curved, sometimes multinucleate, 

-0016'——-- 003’ long. 
Dead stems and branches of mountain holly, Memopanthes 

Canadensis. Grafton, Rensselaer county. July. 
The tufts are erumpent and quite prominent. They vary much 

in size, but are generally one to two lines broad. ‘The receptacles. 
are so closely crowded that the disk is often angular from mutual 
pressure. The species is similar in its appearance to 7ympanis 

alnea. 

CENANGIUM BETULINUM, 2. sp. 
Receptacles czespitose or subseriate, erumpent through short 

transverse chinks in the bark, at first spheriiform, then open, 
black, the disk nearly plane, slightly margined, often irregular 
from mutual pressure, -007'—-014’ broad; asci oblong or sub- 

clavate, -0016' long, about -0004! broad ; spores crowded, oblong, 

obtuse, slightly colored, triseptate, -0004’—-0005’ long, about 

-00016' broad. 
Dead bark of white birch, Betula populifolia. Center. May. 
This species differs from C. seriatwm, which also occurs on 

birch, in its small size, smaller tufts, which usually contain five 
to ten plants, and in its septate spores. 

TRIBLIDIUM CLAVZSPORUM, 2. sp, 

Receptacles, when moist, suborbicular, plane or slightly convex, 
margined, -03'—-04' broad, black, when dry more or less con- 

tracted, hysteriiform, with thick labiz; asci clavate or cylindrical, 

-0035'—-- 0045’ long ; spores oblong-clavate, crowded or biseriate, 

colored, four-septate, -0009'—-0011' long, -0003'—-0004' broad. 
Decorticated wood of willows, Salix nigra. Albany. July. 

ASCOMYCES DEFORMANS, Berk. 

Living leaves of peach trees. Sandlake. 
_GYMNASCELLA, gen. nov. 

Perithecia wanting ; asci numerous, subglobose, produced upon 
or among slender, branching filaments. 

Externally thisfungus has the aspect of species of Sporotrichum, 
but the spores are produced in asci. 

GYMNASCELLA AURANTIACA, 7. Sp. 
Filaments slender, branched, intricate, colored, forming minute 

subconfluent bright-orange or scarlet-colored tufts; asci numerous, 

subglobose, produced among the filaments, -0004’—-0006’ long ; 
spores orbicular, -00016’—-0002’ broad, crowded in the ascus, 
colorless, generally uninucleate. 
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Old bones in damp places. Albany. May. 

The bright red color of the tufts readily attract the attention. 
The spores are flattened, and when viewed edgewise appear nar- 
rowly elliptical. ‘The asci are produced upon short branches of 
the filaments and frequently form dense clusters or masses. I 
have seen no evidence of a perithecium, and indeed the asci are 
thin and somewhat ee and from the crowding of the 
spores are with difficulty seen. I have not been able to detect 
with certainty more than six spores in an ascus, though probably 
there are eight in some cases. 

By the absence of a perithecium, or receptacle, this fungus is 
related to Ascomyces and kindred genera, but its whole character 
otherwise is very different. In its habitatit is related to Onygena, 

the species of which affect animal substances, but it forms no 

definite head or peridium. It also presents some analogies with 
other genera, but with none does it seem to agree in all respects. 
I am disposed, however, to regard it as belonging to the Onygenei, 
notwithstanding the absence of a definite peridium. 

VALSA (CRYPTOSPORA) TOMENTELLA, 7. Sp. 
Perithecia four to eight, subcircinate, nestling in the inner 

bark, black, clothed below with a whitish tomentum, disk lan- 

ceolate, whitish or brownish, erumpent through a narrow trans- 

‘verse chink which is acute at each end, pierced by the smooth 
black ostiola; asci oblong, broad, subcylindrical to fusiform, ses- 

sile, .002’— .003' long; spores cylindrical, crowded, colorless, 

more or less curved, obtuse at the ends, usually multinucleate, 

.002'— .0027' long, .00016’— .0002’ broad. 

Bark of white birch, Betula populifolia. West Albany. May. 
This species is related to V. cinctula, but the peculiar charac- 

ter of the disk and the whitish tomentum that invests the base 
of the perithecia afford available characters by which to separate 
it from that and other allied species. 

SPHAERIA PETIOLOPHILA, 2. Sp. 
Perithecia minute, scattered, covered by the epidermis whieh 3 18 

pierced by the prominently papillate or short rostrate ostiola, de- 
pressed-globose, black; asci narrow, subcylindrical, .0016’— .0018" 

long ; spores narrowly fusiform, pointed at each end, colorless, 
biseriate, .0005’— .0006' long, about 00008 broad, sometimes con- 

taining three or four nucleoli. 

Petioles of fallen leaves of mountain maple, Acer daaharih 

Helderberg mountains. May. 
This species belongs to the modern genus Gnomonia, section 
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Hugnomonia. In §. petiolorum Schw., which according to 
Fuckel is the same as S. amena Nees., the perithecia are sur- 

rounded by a white tubercle and the spores are shorter and half 

as broad as long. 
SPH ARELLA FRAXINEA, 2. Sp. 

Perithecia numerous, minute, .003’ broad, black, either epi- 
phyllous or hypophyllous, generally collected in groups forming 
suborbicular spots; asci oblong, often slightly narrowed above, 
.0014'— .0016’ long ; spores crowded, oblong-ovate, uniseptate, 

colorless, .0004’— .00045' long, .00016’— .0002' broad, divided by 

the septum into two very unequal parts, the smaller part one- 

third or one-fourth the length of the larger. 
Fallen leaves of ash, Praxinus Americana. Helderberg moun- 

tains. May. 

Distinct from Spherie Fraxicola Schw., in the character of the 
spots and of the perithecia. I have not seen fertile specimens of 
that species. | 

VENTURIA CURVISETA, 7. sp. 
Perithecia numerous, minute, .003’— .004’ in diameter, clus- 

tered or subgregarious, black, bearing near the apex five to 
eight diverging black sete, .003’— .005’ long and abruptly curved 
near the base; asci oblong, narrowed above, often slightly curved 
.0016'’— .002' long; spores crowded or biseriate, oblong, colorless, 
.00045’— .0005' long, .00016’—.0002’ broad, faintly uniseptate, 

the upper cell broader than the lower. 

“Callen leaves of mountain holly, Nemopanthes Canadensis. 

Fenter. May and June, 
The peculiar feature of this species is found in the curved bases 

of the sete. These are so strongly bent that they spread nearly 
horizontally and appear like stellate rays when the perithecia are 
viewed from above. They are few in number and often unequal 

in length. 

(3.) 
REMARKS AND OBSERVATIONS. 

GERANIUM MACULATUM, JL. 
A form with white flowers. Syracuse. Mrs. S. M. Rust. 

CASSIA NICTITANS, L. 

Banks of the Hudson river. North Greenbush. 

_ MITCHELLA REPENS, L. 

The form producing white berries occurs near Moravia. M. F. 
Merchant. 

[Sen. Doc. No. 38.] 19 
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PLANTAGO LANCEOLATA, L. | 

A singular form was found by Mrs. Rust near Syracuse. It 
had acompound spike, ovate in outline. The branches were short 
and densely crowded. It appeared as if many of the flowers had 
been transformed into short branches. 

POTAMOGETON AMPLIFOLIUS, Tuckm. 

This fine large species is plentiful in Warner’s lake, East Berne. 

P. pusillus, P. pectinatus and both varieties of P. gramineus 
also abound there. 

SMILAX HISPIDA, MuhAl. 

Flowering specimens were found in Cicero swamp, Onondaga 
county, by Mrs. Rust, 

CALOPOGON PULCHELLUS, Rf. Br. 

A white-flowered form. Syracuse. Mrs, M. C. Still. 

JUNIPERUS VIRGINIANA, L. 

This tree is common along the Hudson river from Albany to 
West Point. It here has a peculiar aspect. The branches are 
very ‘numerous and frequently diverge from the trunk at a small 
angle. ‘They afford a dense spray beautifully symmetrical in out- 
line and having nearly the form of an elongated cone. Its beauty 
of figure renders it a very desirable acquisition for the adornment 
of parks, court-yards and ornamental grounds. It is freely at- 
tacked by three species of fungus, one of which produces oblong 

or spindle-shaped swellings in the branches and which probably 

has something to do in determining the peculiar aspect of these 
trees. The other two produce the subelonose galls which are 
commonly known as ‘‘Cedar apples.” These fungi do not ap- 
pear to destroy the life of the tree, mene they. cling to it year 

after year as a parasite. 

BROMUS TECTORUM, L. 

This beautiful introduced grass has become common all along 
the Hudson River railroad between Albany and Cold Spring and 
probably still farther south. Railroads are very effective agents 
in the dissemination and distribution of many plants. 

CoRTINARIUS I0DES, B. & C. 

The pileus in this species is sometimes spotted ith white. 
The bulbous white stem is adorned with lilac-colored fibrils. 

LENZITES SEPIARIA, /7. 

This species usually inhabits wood of coniferous trees, but it 
sometimes occurs on other wood. It was found near Albany 
in company with Zenzites vialis on a prostrate trunk of the 
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necklace poplar or cottonwood, Populus monilifera. It has 
occurred also on willow, Saliz discolor. 

STEREUM RUGOSUM, /. : 

Well-developed specimens occurred near Hast Berne. The mar- 
gin was narrowly retlexed, blackish and zonate. A cupulate form 
was also found. 

New YorRK CARICES. 

Since the publication of the New York State Flora, several changes 
in the nomenclature of the genus Carex have been made. A revised 
list of the New York Carices is here given, the names in the left-hand 

column being those adopted by Dr. Torrey in the New York State 
Flora; those in the right-hand column are the names applied to the 
same species in the last edition of Gray’s Manual. 

Names in N. Y. S. Flora. Names in Gray’s Manual. 

Carex dioica, L. Carex gynocrates, Wormsk. 
exilis, Dew. C. exilis, Dew. 

paucifiora, Lightf. 
polytrichoides, Muhl. 
Willdenovii, Schk. 
Backii, Boott. 
tenella, Schk. 
chordorhiza, Hhrh. 
cephalophora, Muhl. 
Muhlenbergii, Schk. 
siccata, Dew. 
rosea, Schk. 
retroflexa, MuAl. 
sparganioides, Muhl. 
stipata, Muhl. 

vulpinoidea, Ma. 

bromoides, Schk. 
alopecoidea, Tuckm. 
disticha, Huds. 
teretiuscula, Good. 
decomposita, Muhl. 
trisperma, Dev. 
Deweyana, Schw. 
canescens, L, 
can. Vv. vitilis. 
stellulata, Z. 
sterilis, Willd. 
stell. v. scirpoides. 
tenuiflora, Wahl. 
scoparia, Schk. 
lagopodioides, Schk. 
straminea, Schk. 
jfoenea, Willd. 
fon, v.? sabulonum. 

paucifiora, Light/. 
polytrichoides, Muhl. 
Willdenovii, Schk. 
Backii, Boott. 
disperma, Dew. 

* chordorhiza, Hhrh. 
cephalophora, MuAl. 
Muhlenbergii, Schk. 
siccata, Dew. 

. rosea, Schk. 
—retroflexa, Muhl. 
sparganioides, Muhl. 

- stipata, Muhl. 
vulpinoidea, Mz. 
setacea, Dew. ' 
bromoides, Schk. 
alopecoidea, Tuckm. 
Sartwellii, Dew. 
teretiuscula, Good. 
decomposita, Muhl. 
trisperma, Dev. 
Deweyana, Schw. 
canescens, L. 
can. v. spherostachya. 
stellulata, Good. 
stell. v. sterilis. 
stell. v. scirpoides. 
tenuiflora, Wahl. 
scoparia, Schk. 
scop. v. lagopodioides. 
straminea, Schk. 
stram. v. foenea. 
stram. v. moniliformis. ololololololololololololololololololololololololololololololololo chololololololololololololololololo mo melolololololololololololo 
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Names in N. Y. S. Flora. 

Carex stram. v. festucacea. 

Molellolelololololololollolololololololo 

loll lolololololollololololololololololo Mo Mololollololololono 

stram. v. cristata. 
stram. v. mirabilis. 
pedunculata, Muhl., 
squarrosa, L. 
Buxbaumil, Wahl. 
triceps, Mz. 
virescens, Muhl. 
gracillima, Schw. 
formosa, Dew. 
Davisii, ‘Schw. & Torr. 
rigida, Good. 
angustata, Boott. 
cespitosa, L.? 
aquatilis, Wahl. 
aurea, Vuit. 
crinita, Lam. 
oligosperma, Mz. 
bullata, Schk. 
bull. v. cylindracea. 
cylindrica, Tuckm. 
utriculata, Boott. 
subulata, Ma. — 

folliculata, L. 

intumescens, Rudge. 
int. v. globularis. 
lupulina, Muwhl. 
lup. v. polystachya. 
scabrata, Schw. 
Schweinitzii, Devo. 
retrorsa, Schw. 
tentaculata, Muhl. 

 hystricina, Willd. 

Pseudo-Cyperus, L. 

longirostris, Zorr. 
trichocarpa, Muhl. 
aristata, 2. Br. 
umbellata, Schk. 
Pennsylvanica, Lam. 
Penn. v. Muhlenbergi. 
Nove-Angliz, Schw. 
filiformis, L. 
lanuginosa, Ja. 
vestita, Walld. 
pubescens, Muhl. 
limosa, L. 
lim. v. irrigua. 
livida, Willd. 
flava, L. 
(deri, Zhrh. 
pallescens, L. 
Torreyi, Zuckm. 
striata, Mz. 
granularis, Muhl. 
laxiflora, Lam. 
conoidea, Schk. 
digitalis, Willd. 

Names in Gray’s Manual. 

Carex stram. v. festucacea. 

Beletetetololololololololololololololololovololollolololololl lll lolol lolllololololevololelvelelelelele 

cristata, Schw. 
crist. v. mirabilis. 
pedunculata, Muhl. 
squarrosa, L. 
Buxbaumii, Wahl. 
triceps, Ma. 
virescens, Muhl. 
gracillima, Scho. 
formosa, Dew. . 
Davisii, Schw. & Torr. 
rigida v. ? Bigelovii. 
stricta, Zam. 
vulgaris, 7’. 
aquatilis, Wahl. | 
aurea, Nuit. 
crinita, Lam. 
oligosperma, Mz. 
bullata, Schk. 
monile, Tuckm. 
Tuckermani, Boott. 
utriculata, Boott. 
subulata, Mz. 
folliculata, Z. 
rostrata, Ma. 
intumescens, Rudge. 
Grayii, Carey. 
lupulina, Muhl. 
lupuliformis, Sarto. 
scabrata, Schw. 
Schweinitzii, Dew. 
retrorsa, Schw. 
tentaculata, Muhl. 
hystricina, Willd. 
Pseudo-Cyperus, Z. 
comosa, Boott. 
longirostris, Tor. 
trichocarpa, Muhl. 
aristata, R. Br. 
umbellata, Schkh. 
Pennsylvanica, Lam. 
varia, Muhl. 
Nove-Angliz, Schw. 
filiformis, Z. 
lanuginosa, M2. 
vestita, Willd. 
pubescens, Muhl. 
limosa, L. 
irrigua, Sm. 
livida, Willd. 
flava, L. 
Gideri, Hhrh. 
pallescens, L. 
Torreyi, Tuckm. 
polymorpha, Muhl. 
granularis, Muhl. 
grisea, Wahl. 
conoidea, Schk. 
digitalis, Willd. 
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Names in N. Y. S. Flora. Names in Gray’s Manual. 

Carex oligocarpa, Schk. oligocarpa, Schk. 
olig. v. major. C. Hitchcockiana, Dew. 
tetanica, Schk. tetanica, Schk. 
anceps, Willd. laxiflora, Lam. 
blanda, Dew. lax. v. blanda. 
Crawel, Dew. mss. Crawei, Dew. 
plantaginea, Lam. plantaginea, Lam, 
Careyana, Torr. Careyana, Torr. 
eburnea, Loott. eburnea, Boott. 
flexilis, Rudge. flexilis, Rudge. 
arctata, Loott. arctata, oott. 
debilis, Mz debilis, Mx. 
miliacea, Muhi. miliacea, Muhl. 
lacustris, Willd. riparia, Curtis. 

@) rs) 4 fa) Pd 

aanaaaceacaaae nageacoaaqaaa 

The list derived from the Flora of New York comprises ninety-one 
species and fifteen varieties, which in the Manual are regarded as one 
hundred and one species and six varieties. Representatives of the fol- 

lowing species and varieties have been added to the Herbarium since 
the publication of the Flora: 

Carex scirpoidea, Mz. Carex capillaris, Z. 
C. Steudelii, Kunth. C. retrocurva, Dev. 
C. sychnocephala, Carey. C. Muhlenbergii v. enervis, Boott. 
C. alata, Torr. C. teretiuscula v. major, Koch. 
C. adusta, Boott. C. vulpinoidea v, platycarpa, Olney. 
C. torta, Boott. C. rosea v. radiata, Dew. 
C. aperta, Boott. C: scoparia v. minor, Boott. 
C. lenticularis, Ma. C. adusta v. sparsiflora, Olney. 
C. gynandra, Scho. C. straminea v. tenera, Boott. 
C. platyphylla, Carey. C. stram. v. aperta, Boott. 
C. Richardsonii, R. Br. Os stram. v. Crawei, Boott. 
Cc: Sullivantii, Boott. C. stricta v. strictior, Gr. 
C. striata, Ma. C. stricta v. xerocarpa, Gr. 
C; Houghtonii, Torr. C. laxiflora v. intermedia, Boott. 
C. extensa, Good. C. laxiflora v. plantaginea, Boott. 
C. glaucodea, Z'uckm. C. laxiflora v. latifolia, Boott. 
C. tentaculata v. gracilis, Boott. C. retrorsa v. Hartii, Gr. 
C. tent. v. altior, Boott. C. lupulina v. gigantoidea, Dew. 
C. tent. v. unispicata, Pk. C. HEmmonsii v. elliptica, Boott. 

The whole number of species now known to inhabit the State is 
one hundred and nineteen. Adding to these the twenty-six varieties 
whose names are given in the preceding list and we have a total of 
one hundred and forty-five species and varieties, 
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(6) 

NEW YORK SPECIES OF LEPIOTA. 

‘*White-spored, hymenophorum distinct from the stem, veil uni- 
versal, concrete with the epidermis of the pileus. Lamelle free, often 

_ remote, neither sinuate nor decurrent.” — Hymen. Hurop., p. 29. 
The word Lepiota has reference to the scaly character of the pileus. 

The species grouped under this name may be distinguished from the 

species of Amanita by the character of the scales of the pileus, which 
in that subgenus are wart-like and superficial and for the most part 
easily separable from the pileus, while in this they are intimately 
united to the cuticle, which usually breaks up into scales or scale-like 
fragments. On the other hand they are distinguished from the species 
of Armillaria by the lamelle which in most of the species do not reach 
the stem but are wholly free from it. In the few instances in which 
they reach the stem they are but slightly attached to it, and not sin- 
uate or decurrent as in Armillaria. 

The species are mostly of medium size, though Agaricus procerus 
has few rivals in length of stem, and A. Morgani in breadth of pileus. 
The pileus is soft and fleshy but generally rather thin. The cuticle, 
which is usually entire in the very young plant, soon breaks up into 
scales which are appressed or erect, large or small, fibrillose, floccose, 
granular or mealy according to the species. These scales often give 

an ornamental or variegated appearance to the pileus which is quite 

attractive. In form, the pileus in the young plant is subglobose or 

ovate, then it becomes convex or campanulate and finally in many 
species it is nearly flat with a central prominence or umbo. This 
umbo in such species as A. procerus and A. mastoideus is especially 
prominent. 

The lamelle are white or whitish in most of the species. Occa- 
sionally they may be tinged with yellow and in a few species they 
assume a smoky-red or pinkish-brown hue in old age or in drying. In 

A. Badhami, A. meleagris and A. Americanus the whole plant chaneg 
color when wounded or in drying. 

The stem in most of the species is rather slender and either hollow 

or stuffed with webby or cottony filaments. The annulus or ring that 

is attached to and surrounds the stem is sometimes slight and disap- 
pears in very wet weather or in old age. The spores, which are nor- 
mally white, sometimes assume a yellowish hue when kept a long time. 
A. Morgani, an Ohio species, is remarkable for producing spores of a 
bright-green color which soon fades to a dull-green. The spores vary 
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much in size in the ditferent species and afford, in several instances, 
excellent specific characters. A. procerus has very large spores, A. 
cristatus small ones and A. metulesporus long ones. 

Several of the species occur in woods and are especially fond of a 
loose soil composed chiefly of decayed vegetable matter, others grow 

in open grassy places, in fields, gardens and cultivated grounds. A 
few are occasionally found on old stumps and much decayed wood. 
A. acutesquamosus, A. cepestipes, and some others are sometimes found 
growing in conservatories. 

None of our species are reputed to be poisonous, yet only two, A. 
procerus and A. naucinoides, have been reported edible. 

Fries divides this subgenus into two primary sections, the first con- 

taining the species with a dry pileus, the second, those with a viscid 

pileus. The first section, which has by far the greater number of 
species, is subdivided into five groups, all but one of which are repre- 
sented in our flora. Of the Mesomorphi, ‘“‘smaller, slender species 
with a hollow stem, a dry pileus and an entire, not granulose lacerated 
cuticle,” we have not yet detected any representatives. 

We have followed the system of Fries in our arrangement of the 
species. 

SYNOPSIS OF THE SPECIES. 

ee usn@everc Ah Sa. 2. 2 

Seeewievisewith the margin Even. /......- 06. sec cene ae : 3 
3. Annulus movable, stem more than five inches long. . . A. procerus. 
3. Annulus not movable, stem less than five inches long, 4 

4, Pileus smooth, lamellee becoming pinkish-brown.. A. naucinoides. 
4, Pileus rough with erect acute scales.......... ae a5, 

5. Lamelle crowded, some of them forked........ A. Friesii. 
elomelercloseyisimpler./ (se - sie.f eke) «ia leiede eee s A, acutesquamosus,. 

4, Pileus with fibrillose, floccose or appressed scales. . 6 
6. Scales reddish or reddish-brown.............. ° 7 

7. Scales soon disappearing from the margin.... A. cristatus. 
%. Scales everywhere persistent .............. A. rubrotinctus. 

6. Scales blackish or blackish-brown. ............ 8 
Se seemshort, WULDOUS hc. 6e ee ee tS A. fuscosquameus. 
8. Stem rather long, not bulbous... ............ A. felinus. 

SEGRE ALS WENO Wie) yes je 4 ole oy da teeyeioieg ya eis «wie A. alluviinus. 
4, Pileus with granular, branny or mealy scales ...... 9 

9. Pileus rusty-yellow or reddish-yellow, lamelle 
MME O MMA SI NL ON ed. fab U dois t sun le “st gise io «ee A. granulosus, 

9. Pileus ochraceous-yellow, lamelle adnate ...... A, amianthinus. 
9, Pileus dingy-white or brownish............... A. pusillomyces. - 
ce LBs. SURI 0 eh LG Aeoey fee aae a ae e o A. cristatellus. 

2. Pileus with the margin striate or substriate ........... 10 
nO stem enlarced above the base...............-:: 1,3 

11. Plant becoming brownish-red in drying. ..... A. Americanus. 
11. Plant not becoming brownish-red in drying ... A. cepestipes. 

10, Stem. not enlarged. above the base........4..... A. metulesporus. 

ley Pilews,viseid,..27: .,. asa 12 
RPEMIGLIS, WiIMUC 5:2, slater cl Ma, vies ee tornjo elo 8 Meme A. illinitus. 
12. Pileus alutaceous or dingy-yellow.............. A. oblitus. 
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CUTICLE OF THE PILEUS DRY. 

' PROCERI, 

Annulus persistent, movable, distinct from the volva. 

This tribe is distinguished by its species having a well-developed 

annulus, which soon breaks loose from its attachment to the stem and 

thus forms a movable ring upon it, and a distinct cavity or depression 
in the pileus beneath the umbo for the reception of the stem. | 

The only representative thus far found in our State is A. procerus, 
but A. rhacodes, A. excoriatus, A. mastoideus and A. Morgani have 
been reported from neighboring States and will probably yet occur in 

our limits. All the European species of this tribe are classed by Fries 
as edible. 

AGARICUS PROCERUS, Scop. 

Tall Agaric. Parasol Mushroom. 

Pileus at first ovate, then broadly convex or expanded, strongly 
umbonate, scaly or spotted from the breaking up of the cuticle, whitish 
alutaceous or brownish, the deflexed margin generally silky-fibrillose, 

the flesh soft, white; lamellz close, free or remote, whitish, sometimes 

tinged with yellow or pink ; stem tall, cylindrical or slightly tapering 
upward, bulbous, hollow, squamose or furfuraceous, colored like the 

pileus, sometimes spotted, the annulus thick, firm, movable, white ; 

spores large, elliptical, -00055—-0007' long, -00035 —. 00045’ broad. 
Plant 5’'—10' high; pileus 3'—6’ broad; stem 4'—6" thick. 
Fields, pastures, roadsides and occasionally in woods. July to Sep- 

tem ber. 
This Agaric resembles a parasol in shape, whence the popular name. 

It is easily distinguished from the allied species by its long stem, 
movable ring and prominent umbo, Generally the scales of the pileus 
are rather broad and distant from each other toward the margin, but 
closer toward the umbo on which the cuticle usually remains unrup- 
tured. For this reason the umbo is generally darker colored than the 
rest of the pileus. Sometimes:the scales are appressed and spot-like, 

- again they are slightly reflexed and then they give a rougher appearance 
to the pileus. They may be brownish, tawny-brown or reddish-brown 
in color. They often disappear almost wholly from the margin of the 
pileus which then has a whitish silky appearance. The stem is 
remarkable for its great length when compared with its thickness and 
is suggestive of the specific name, procerus. In extreme cases it is 
nearly or quite a foot long, though rarely more than half an inch thick. 
In a dried specimen before me the stem is nine inches long and one- 

fourth of an inch thick. The surface of the stem is in many cases 
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merely scurfy, in others it is scaly from the cracking of the cuticle into 
small areas or fragments. Rarely it has a spotted appearance. Gen- 
erally the plant grows singly, but sometimes it forms large tufts or 

clusters. : 
Fries remarks that its odor and taste are pleasant and that it is edible 

but tough. Probably for esculent purposes it would be better to use 

only the younger plants. 

CLYPEOLARII, 

Annulus persistent, fixed, Ce with the universal veil which 
coats the stem. 

- In this tribe the annulus does not become movable on the stem and ~ 
the fibrils or scales of the veil clothe that part of the stem which is 
below the annulus and the exterior or lower surface of the annulus 

also. The species are mostly small or of medium size and some possess 

a distinct odor. | 

AGARIcUS FRiEsII, Lasch. 

Fries’ Agaric. 

‘* Pileus fleshy, soft, lacerated into appressed tomentose scales ; stem 

hollow, with a webby pith, subbulbous, squamose} annulus superior, 
pendulous, equal; lamelle subremote, icon crowded, le — 

Hymen. Hurop., p. 31. 
Pileus fleshy but rather thin, convex or nearly plane, clothed with 

a soft tawny or brownish-tawny tomentum which breaks up into ap- 
pressed often subconfluent scales, the disk rough with small acute 

erect scales, flesh soft, white; lamelle narrow, crowded, free, white, 

some of them forked ; stem equal or slightly tapering upward, sub- 

bulbous, hollow, colored like the pileus below the annulus and there 
clothed with soft tomentose fibrils which sometimes form floccose or 
tomentose scales, white and pruinose above, annulus well-developed, 
flabby, white above, tawny and floccose-scaly below ; spores .00028’ — 

.00032° long, .00012’ — .00016' broad. - 

Plant 2’ —5 high; pileus 1’ —4’ broad; stem 2 —5’*thick. 
Soft loose soil in woods and low bushy places. July — September. 

Catskill mountains and East Worcester. | 
I have quoted the description of this species as it is given in Epi- 

crisis, because the American plant which | have referred to it does not 

in all respects agree with this description, but comes so near it that it 

can scarcely be specifically distinct. In the American plant, so far as 
I have seen it, erect acute scales are always present, especially on the 
disk, and the tomentum of the pileus does not always break up into 

[Sen. Doc. No. 38.] 20 ; 
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distinct areas or scales. Neither is the stem usually scaly but rather 

clothed with soft tomentose or almost silky fibrils. The lamelle are 
crowded and some of them are forked. At the furcations there are 
slight depressions which interrupt the general level of the edges and 
give them the appearance of having been eaten by insects. The plant 
has a slight odor, especially when cut or bruised. 

AGARICUS ACUTESQUAMOSUS, Wein. 

Acute-scaled Agaric. 

“ Pileus fleshy, obtuse, at first hairy-floccose, then bristly with erect 

acute squarrose scales ; stem somewhat stuffed, stout, bulbous, pruinose 
above the moderate-sized annulus ; lamelle approximate, pot 
simple.” — Hymen. Hurop., p. 31. 

Pileus convex or nearly plane, obtuse or broadly subumbonate 
clothed witha soft tawny or brownish-tawny tomentum which usually 

breaks up into imperfect areas or squamz, rough with erect acute 
scales which are generally larger and more numerous on the disk ; 
lamellz close, free, white or yellowish ; stem equal, hollow or stuffed 

with webby filaments, subbulbous ; spores about .0003' lone 00012’ 
—.00016' broad. 

Plant of the same size as the last. : 

Woods and conservatories. Buffalo, G. W. Clinton. Albany, A. F. 
Chatfield. Adirondack mountains and Brewerton. 

Fries remarks that this species agrees so closely with the preceding 
one that he thinks the two should be united. ‘The chief differences 
set forth in the descriptions already quoted consist in the appressed, 
tomentose scales and branched lamelle of the one and the erect acute 
scales and simple lamelle of the other. Now in the American plants 
I find erect acute scales on all the specimens, both those with branched 

- and those with simple lamellee, so that the difference between the two 
forms is reduced with us to that of the lamelle alone. It is therefore 
probable that they will have to be united. The form found in the hot 

_ houses seems to have the tomentum of the pileus less dense and the 

erect scales more numerous than in the form growing in woods. The 
annulus is frequently lacerated. In the specimens of the woods the 
erect scales are sometimes blackish in color, and they then contrast 
quite conspicuously with the tawny or brownish-tawny tomentum be- 
neath them. They vary in size and shape. Some resemble pointed 
papilla, others, being more elongated, are almost spine-like. These are 
sometimes curved. They are generally larger and more numerous on 
the disk than elsewhere, and often they are wholly wanting on the 

margin. | 
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AGARICUS CRISTATUS, A. & SN. 

Crested Agaric. 

Pileus thin, campanulate or convex, then nearly plane, obtuse, at 

first with an even reddish or reddish-brown surface, then white adorned 

with reddish or reddish-brown scales formed by the breaking up of the 
cuticle, the central part or disk colored like the scales ; lamelle close, 
free, white; stem slender, hollow, equal, smooth or silky-fibrillose be- 

low the ring, whitish, annulus small, white ; spores oblong or nar- 
rowly subelliptical. .0002' — .00028' long, .00012' —.00015' broad. 

Plant 1!— 2’ high; : pileus .5' —1.5' broad ; stem 1” — 2” thick. 
Grassy places and borders of woods. June — September. 
This species is easily known by its small size and the crested ap- 

pearance of the white pileus, an appearance produced by the orbicular 

unruptured portion of the cuticle that remains like a colored spot on the 
disk. The fragments or scales are more close near this central part and 
more distant from each other toward the margin, where they are often 
wholly wanting. The scales are sometimes very small and almost 
granular. In very wet weather the margin of the pileus in this and 
some other species becomes upturned or reflexed. 

The spores when viewed in one position appear asif truncated at 
one end and acute or pointed at the other, in another position they 
appear narrowly elliptical, the truncate end being slightly rounded. 

The spores of A. F’riesii are somewhat similar in shape but are a little 
longer. 

The plant usually has a distinct odor. 

AGARICUS RUBROTINCTUS, PK. n. sp. 

Red-tinted Agaric. 

Pileus thin, convex or nearly plane, sometimes slightly and broadly 
umbonate, at first even with a reddish or pinkish surface, a little 
darker and sometimes slightly rough on the disk, then adorned with 
appressed scales formed by the breaking up of the cuticle ; lamelle 

close, free, white or whitish ; stem hollow, equal or slightly thickened 
at the base, smooth or slightly silky-fibrillose below the annulus, 
whitish, the annulus well developed, membranous, white or pinkish, 

persistent ; spores subelliptical, uninucleate, .00035' — ,00045' long, 

0002’ — .00025’ broad. 

Plant 1.5’ — 3.5’ high; pileus 1’— 2.5’ broad; stem 2’ — 3” thick. 
Thin woods and open places. July—September. Helderberg 

mountains and Hast Worcester. | 
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When young this Agaric closely resembles the preceding one from > 
which it is distinguished by its larger size, more scaly and less white 
pileus, larger and more persistent annulus and larger spores. The 

cuticle sometimes remains entire and sometimes cracks in a radiating 

manner toward the margin, thereby giving to the pileus a sort of 
fibrillose or virgate appearance. The annulus sometimes partly breaks 

from its attachment to the stem and becomes almost movable. 

AGARICUS FELINUS, Pers. 

Cat Agaric. 

Pileus thin, subcampanulate or convex, suoumbonate, adorned with 

numerous swbtomentose or floccose blackish-brown scales; lamelle close, 
free, white; stem slender, rather long, equal or slightly tapering up- 
ward, hollow, clothed with soft loose floccose filaments, brown, an- 

nulus slight, evanescent; spores elliptical, -00025’—-0003' long, 

-00016’—- 0002, broad. 

Plant 2'—3-5' high; pileus -5’—1-5’ broad; stem 1’—2" thick. 
Woods. Adirondack mountains. August and September. 
This is not a common species with us, having occurred thus far 

only in the woods of our mountainous regions. The scales or adorn- 
ments of the pileus are similar in character to those of A. Friesit, 
but are much darker in color. Fries unites this Agaric. with A. 
clypeolarius as a variety, but says that itis so frequent and so con- 
stant in the pine woods of Hurope that it deserves to be noticed sepa- 

rately. It is easily distinguished from A. rwbrotinctus by the darker 

color of the scales of the pileus, by the loose fioccose filaments that 

clothe the brown stem, by the fugacious annulus and the smaller 

spores. 

AGARICUS FUSCOSQUAMEUS, Pk. 

Brown-scaled Agaric. 

Pileus rather thin, hemispherical or convex, subumbonate, adorned 

with numerous swbstrigose, erect or reflexed blackish-brown scales; 
lamelle close, free, white ; stem short, rather stout, equal, hollow or 

stuffed with a cottony pith, clothed with loose soft dingy floccose fila- 
ments, bulbous, brown; annulus slight, evanescent; spores narrowly 
elliptical, -00025’——--0003’ long, -00012’—-00015”’ broad. 

Plant 2’—3/ high ; pileus 1-5’—2-5’ broad ; stem 3”—4" thick. 
Pine and hemlock woods. Croghan. September. 

This species is closely related to the preceding one, and might, per- 
haps, be considered a variety of it. It has the same color, but 1s dis- 
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tinguished by its more strigose erect scales, its short but stouter bulb- 
- ous stem, broader pileus and narrower spores. It is apparently very 

rare, having been detected only in the locality here given. 

AGARICUS ALLUVIINUS, Pk., n. sp. 

Alluvial Agaric. 

Pileus thin, convex or plane, sometimes reflexed on the margin, 

white, adorned with minute pale-yellow hairy or fibrillose scales; lam- 

elle thin, close, free white or yellowish ; stem slender, fibrillose, 

whitish or pallid, slightly thickened at the base, annulus slight, sub- 
persistent, often near the middle of the stem; spores etup Heat 00025" 
—-0003' long, -00016’—-- 0002!’ broad. 

Plant 1’—2' high; pileus -5’—1' broad ; stem 1’—1-5" fuels 
Alluvial soil, among weeds. Albany. July. 

In the fresh plant the scales are of a pale-yellow or lemon color, but 

in drying they and the whole pileus take a deeper rich yellow hue. 
The annulus is generally remote from the pileus, sometimes even be- 

low the middle of the stem. : 

AGARICUS METUL&SPORUS, B. and Br. 

Long-spored Agaric. 

Pileus thin, campanulate or convex, subumbonate, at first with a 

uniform pallid or brownish surface, which soon breaks up into small 
brownish scales, the margin more or less striate, often appendiculate 
with fragments of the veil ; lamelle close, free, white; stem slender, 

equal or slightly tapering upward, hollow, adorned with soft loose 

floceose scales or filaments, pallid, annulus slight, evanescent; spores 
long, subfusiform, -00055'—-00075' long, -00025'—--0003' broad. 

Plant 2'—3-5' high; pileus -5'—1-5' broad ; stem 1—2"” thick. 
Woods. Adirondack mountains. August and September. 
This species occurs with us in the same localities as A. felinus, 

which it very much resembles in size, shape and general characters, 
differing only in color, the striate margin of the pileus and the character 
of the spores. Both were at first taken to be forms of A. clypeolarius, 
and were included in the description of that species in Report 23, p. 

72. Judging from the published descriptions of A. clypeolarius, 1t is 
probable that in Europe also it has been made to include forms which 

will yet be considered distinct species. In Epicrisis it is said to ‘‘ vary 
wonderfully in size and color,” and in the Hand-book of British 
Fungi the pileus is said to be ‘‘ white, yellow, pink, rufous, brown, 

etc.” In Icones Selectz, Fries figures what he considers the typi- 
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cal form of the species, a form which I have not observed here, and 

which probably does not occur with us. It is a little remarkable that 
none of the published descriptions and figures of this species, so far 
as I have seen them, give the spore characters. Those characters are 

often of the utmost value in distinguishing closely related species. 
In regard to the spores of A. metulesporus, the descriptions do not 
all agree, but the discrepancies are probably due to variability in the 

spores and to lack of care in the examination. In Epicrisis they are 
said to be twice as large as in the allied species, and acutely pointed at 
one end. In Grevillea, Vol. I, p. 55, they are said to be nine-pin 
shaped or obliquely clavate. In Mycological Illustrations, by M. C. 
Cuoke, they are represented as fusiform and acute at both ends, In 

_ our plant they are nearly fusiform in shape, but varying somewhat in 
the character of the apices, which are sometimes acute, sometimes 

blunt, and sometimes acute at one end and blunt at the other. The | 

species has a wide range, having been found in Ceylon, England and 
Alabama. 

ANNULOSI. 

Annulus superior, fixed, subpersistent, universal veil adnate to the pileus, 

The species of this tribe are chiefly distinguished by the well-de- 

veloped but fixed and rather persistent annulus. They are generally 
larger and more fleshy than those of the preceding tribe. In some 
species the lamella, and in others the whole plant changes color in 
drying. 

AGARICUS CEPASTIPES, Sow. 

Onion-stemmed Agaric. 

Pileus thin, at first ovate, then campanulate or expanded, umbonate, 
soon adorned with numerous minute brownish scales which are often 
granular or mealy, plicate striate on the margin, white or yellow, the 
umbo darker; lamelle thin, close, free, white, becoming dingy with age 

or in drying; stem rather long, tapering toward the apex, generally 

enlarged in the middle or near the base, hollow, annulus thin, subper- 

sistent ; spores subelliptical, uninucleate, .0003’ —.0004’ long, .0002’ 

— .0003' broad. 
Plant often cespitose, 2’/—4' high ; pileus 1’— 2’ broad; stem 2” 

— 3” thick. . 
Rich ground and decomposing vegetable matter. Also in graperies 

and conservatories. Buffalo, G. W. Clinton. Albany, A. #. Chatfield. 
The species takes its name from the peculiar oblong swelling or en- 

largement in the middle or the lower part of the stem. It is similar to 
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the enlargement in the flowering stem of an onion. The plants some- 
times occur in tufts or clusters of many individuals. When very young 
the pileus is ovate and of a uniform color, but the surface soon 

breaks up into minute scales which rest upon a white or whitish 
ground color. In drying the lamelle generally assume a dingy or 
smoky hue, but the pileus does not generally change color. Two forms 
occur in hot-houses, the one having a white, the other a yellow pileus. 
The striations of the margin are rather deep and close and give a 
somewhat plicate appearance to that part of the pileus. The form that 
grows in the open air has shorter striations on the margin, and the 
stem is not so regularly enlarged in the middle, the enlargement being 
mostly near the base and sometimes wanting entirely. Possibly this 
form may be the A. rorulentus Panizzi, but it seems to me too near A. 
cepestipes to be separated. 

AGARICUS AMERICANUS, Pk. 

American Agaric. 

Pileus rather fleshy, at first ovate, then convex or expanded, wmdo- 

nate, more or less striate on the margin, the cuticle breaking up, ex- 
cept on the umbo, into reddish or reddish-brown appressed scales, white, 
flesh white; lamelle rather broad, close, free, white, narrower toward 

the stem and there sometimes anastomosing; stem tapering upward, 
enlarged at or a little above the base, hollow, white, annulus rather large, 
but thin and flabby, sometimes separating from its attachment to the 
stem, occasionally evanescent ; spores subelliptical, uninucleate, .0003’ 

— .0004' long, .0002’ — .0003’ broad. 
Plant sometimes cespitose, 3’—5’ high; pileus 1.5’ —4’ broad ; 

stem 2” — 5” thick. 
Lawns and grassy places, sometimes on decaying wood. July and 

August. 
This species has many points of resemblance to the preceding one 

but it islarger, with a stouter stem and a more fleshy pileus, with much 
broader and more distinct scales. The stem is enlarged as in that species 
but the enlargement is generally at or near the base. When bruised 
the flesh changes color and in drying the whole plant assumes a dull 
brownish-red or smoky-red hue, a character by which the species may 
be easily distinguished. The Huropean species, A. Badhami and <A. 
meleagris, change color under similar circumstances, but the latter be- 
comes red and the former saffron-red. They also differ in other re- 
spects from our plant. This has been found by Miss Banning near 
Baltimore, Maryland, with a pileus sometimes seven inches in diameter. 
She has observed that it sometimes exudesa reddish juice when cut or 
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wounded. The striations of the margin vary in different plants, being 
sometimes distinct, sometimes obscure. 

I have placed this species in the tribe Annulosi because of its rela- 
tion to A. cepestipes. It has also a close relation to the Proceri and 
might with almost equal propriety be placed among them. The an- 
nulus both in this and the next species occasionally loosens from the 
stem and becomes a movable ring. 

AGARICUS NAUCINOIDES, Pk. 

Smooth Agaric. 

Pileus at first subglobose, then convex, fleshy, soft, smooth, rarely 

slightly squamulose or granular-mealy, white or smoky-white, flesh 
white; lamelle rather broad, close, free, white, slowly changing to a 

dingy pinkish-brown or smoky-brown color with age or in drying; stem 
smooth or silky-fibrillose, equal or slightly thickened at the base, hol- 

low, sometimes stuffed with webby filaments, white or smoky-white, 
annulus thick, persistent, white; spores subelliptical, uninucleate, - 

0003’ — .0004’ long, .0002’ — .0003’ broad. } 
Plant 2’ — 4’ high; pileus 1.5’ — 3.5’ broad; stem 3” — 5” thick. 
Grassy grounds in pastures, fields and roadsides. Common. Sep- 

tember—N ovember. 
This is a beautiful as well as a useful Agaric. It is very regular and 

symmetrical in shape and generally pure white in color. Its surface 

is usually very smooth and even, though occasionally a slight meali- 
ness or granular roughness is developed on the disk and still more 
rarely a few minute scales appear. In a single instance I have seen the 
surface cracked into rather large thick scales, a result probably of un- 
usually wet weather. The white color sometimes gives place to a dingy 
smoky-white or ashy hue. The lamelle are at first white or cream- 
colored, but when old or dried they become smoky-brown or brown- 
ish tinged with pink. The stem is hollow, but, as in many other 

hollow-stemmed Lepiotez, the cavity often contains webby or cottony 
filaments, especially when young. The plant occurs. late in the season 
and is most often found in grassy pastures and in lawns, though 

sometimes it occurs in corn fields and other cultivated grounds. It is 
liable to be confused with white forms of the common edible mush- 
room, A. campestris, but in that species the lamelle at first have a 
beautiful pink or flesh-colored hue which soon changes to a blackish- ~ 

brown color. It also bears some resemblance to A. /evis and to A. 
cretaceus, but the former has flesh-colored and the latter brown spores. 
It is, however, more nearly related to its white-spored allies, 
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A. naucinus, A. Schulzeri and A. holosericeus. If we may rely upon the 
published descriptions of these three species, the first one may be dis- 
tinguished from our plant by its globose spores and granulated cuticle; 
the second by its ovate spores, small annulus, umbonate pileus and 
nauseous taste; the third by its silky-fibrillose pileus and solid stem. 
Some discrepancies exist in the published descriptions and figures of 

A. naucinus, to which our plant was first referred. See Report 23, p. 
72, and Report 29, p. 66. In Berkeley’s Outlines of British Fung- 
ology, page 94, the spores are characterized as “very large,” but their 
shape is not given. In Cooke’s Mycological Illustrations they are rep- 
resented as globose, but small; in Hpicrisis, page 34, they are described 

eas globose, and in Michelia, Vol. VII, p. 229, their dimensions indi- 

cate a length greater than their breadth. It is probable, therefore, 

that two or more species have been confused by authors. 
As an edible species, the smooth Agaric is not at all inferior to the 

common mushroom. Indeed, in some respects it is superior to it. It 
is as large, and its flesh is as thick and white, and no less tender and 

savory. Its keeping qualities are better, for in the common mush- 
room the lamelle soon become blackish and repulsive, while in this 
one they retain their white color a long time, and do not become so 
dark-colored when they do change. It is also less liable to be in- 
fested by the larve of insects, and, growing as it generally does, among 
short grass, it is more clean and attractive in appearance. If it can 
be cultivated as easily as the common mushroom, it will make a very 
desirable and more marketable substitute for that species. 

GRANULOSI. 

The universal veil of the pileus and stem continuous, when rup- 
tured forming a slight annulus. . 

The species of this tribe are mostly rather small, and. have the 
_ pileus and stem coated with minute warts, granules or branny parti- 

cles, rather than with ordinary scales. The lamelle, in some of the 

species, reach the stem and are slightly attached to it. Such species 
serve to connect this subgenus with the following one. 

AGARICUS GRANULOSUS, Batsch. 

’ Granular Agaric. 

Pileus thin, convex or nearly plane, sometimes almost umbonate, 

rough with numerous granular or branny scales, often radiately 
wrinkled, rusty-yellow or reddish-yellow, often growing paler with age, 
flesh white or reddish tinged; lamelle close, rounded behind and 

[Sen. Doc. No. 38. ] 21 
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usually slightly adnexed, white; stem equal or slightly thickened at 
the base, stuffed or hollow, white above the annulus, colored and 

adorned like the pileus below it, annulus ‘slight, evanescent ; spores, 

elliptical, -00016’—- 0002’ long, -00012’'—-00014’ broad. 

Plant 1’--2-5’ high ; pileus 1’—2-5’ broad; stem 1’—3" thick. 

Woods, copses and waste places. Common. August—October. 
This is a small species with a short stem and granular reddish-yel- 

low pileus, and lamelle slightly attached to the stem, a character by 
which it differs from all the preceding. The annulus is very small 
and fugacious, being little more than the abrupt termination to the 

coating of thestem. Thespecies was formerly made to include several 
varieties which are now regarded as distinct. 

AGARICUS AMIANTHINUS, Scop. 

Amianth Agaric. i 

Pileus thin, convex, subcampanulate or plane, often umbonate, coated 

with numerous granular and furfuraceous scales, ochraceous-yellow, 
sometimes radiately wrinkled, crenate-appendiculate on the margin; 
lamelle rather broad, close, adnate, white or yellowish ; stem rather 

long, slender, equal or slightly thickened at the base, stuffed or hol- 

low, white above, colored like the pileus and floccose-squamulose be- 
low the slight evanescent annulus; spores elliptical, »-0002’—-00028’ 
long, about -00016’ broad. 

Plant 1-5'—4’ high; pileus 1’—1-4’ broad ; stem 1’—2” thick. 
Damp, mossy ground and much decayed wood. Adirondack 

mountains. August and September. 
This Agaric closely resembles the preceding one, of which it is 

sometimes regarded as a variety. It may be distinguished by its more 
ochraceous persistent color, appendiculate margin, elongated stem, and 
by its lamella, which are not rounded behind, but are attached to the 
stem by their whole breadth. The flesh is also more or less tinged 
with yellow. It prefers mossy, shaded ground under evergreen trees. 
The flocculent part of the veil is easily rubbed off and mostly disap- 
pears in drying.. It is a pretty Agaric. | 

AGARICUS PUSILLOMYCES, Pk. 

Small Agaric. 

Pileus thin, subcampanulate or convex, subumbonate, minutely 

granular or furfuraceous, whitish or brownish; lamelle broad, close,free, 

white; stem slender, equal, scarcely annulate, rough with a granular 
mealiness, colored like the pileus; spores elliptical, -00016’—.-0002’ 
long, -00012’ broad. | 
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Plant scarcely 1’ high; pileus 2’—4" broad ; stem about-5” thick. 
Ground under brakes, Pteris aguilina. Lake Pleasant. August. 
This very small Agaric is related by its granular pileus to A. granu- 

losus, but its small size and different color at once distinguish it. It 
is apparently very rare, having been found but once. 

AGARICUS CRISTATELLUS, Pk. 

Little crested Agaric. 

Pileus thin, convex, subumbonate, minutely mealy, especially on the 
margin, white, the disk slightly tinged with pink; iamelle close, 

rounded behind, free, white; stem slender, whitish, hollow; spores 

subelliptical, -0002' long. 
Plant the same size as the last. 
Mossy places in woods. Copake. October. 
This is distinguished from the last species by its white mealy pileus, 

narrower lamelle and smooth stem. The margin is sometimes ap- 
pendiculate with the minute fragments of the veil. The annulus is 
obsolete. The white pileus and pinkish tinge of the disk suggest a 
resemblance in color to A, cristatus. The species has been detected 
but once. 

CUTICLE OF THE PILEUS VISCID. 

AGARICUS ILLINITUS, /’r. 

White-smeared Agaric. 

Pileus rather thin, soft, at first ovate, then campanulate or expanded, 

subumbonate, smooth, white, very viscid or glutinous, even or striate 

on the margin; lamelle close, free, white; stem equal or slightly 

tapering upward, stuffed or hollow, viscid, white ; spores broadly el- 

liptical, -0002’ long, -00016’ broad. 
Plant 2’—4’ high; pileus 1’—2-5’ broad ; stem 2’—3’ thick. 
Thin or open woods. Adirondack mountains. July to September. 
This is a smooth white species with the stem and pilens clothed with 

a clear viscid or glutinous veil. The margin of the pileus is often 
even, but the typical form of the species has it striate. The flesh is 
soft and white. The species may be distinguished from the viscid 
white species of Hygrophorus by the free, not adnate nor decurrent, 
lamellee. Y 

AGARICUS OBLITUS, Pk. 

Smeared Agaric. 

Pileus fleshy, convex or expanded, subumbonate, smooth or obscurely 
spotted or scaly from the breaking up of the veil, viscid, alutaceous in- 
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clining to tawny, the umbo generally darker; lamellz crowded, free, 
whitish or yellowish, some of them forked ; stem equal or slightly 
tapering upward, smooth at the top, floccose and viscid elsewhere, 
hollow or containing a cottony pith, annulus obsolete ; spores ellipti- 
eal, -0002'—-00025’ long, -00012’—-00016' broad. 

Plant 2'—3’ high; pileus 2’—3” broad; stem about 3” thick. 
Frondose woods. Lowville. September. 
This species is about equal in size to the preceding one, and equally 

viscid. It is distinguished by its colored pileus usually adorned by a 
few spot-like scales and by the floccose scales or filaments of the stem. 
It has been found but once. 

In the preceding pages, a personal name added to the station of a 
_ plant indicates the collector or contributor. When no name is added 
to the station the plant was collected by the writer. Dates signify the 
time when the plant was collected, and indicate to some extent the 
time of its occurrence. In the monograph of the Lepiote they indi- 
cate the time when or during which the species has been observed. A 
single accent placed above and at the right of a ‘figure should be read 
‘‘inch” or ‘‘inches,” according to circumstances; a double accent 
should be read “line” or “lines.” A dash between two numbers is 
equivalent to the word “to.” | 

Grateful acknowledgments are rendered to those botanists whe have 
contributed specimens or information. 

Very respectfully submitted. 

CHARLES H. PECK. 
ALBANY, January 4, 1882. 



eet ON LHR RATZOPODA 
FOUND IN THE 

VIGCINIZTY OF ALBAN Y,. N.Y: 

In the present list I have admitted no species of which I was uncer- 
tain or on any ground but that of actual observation. My thanks are 

due to Prof. Joseph Leidy for his corrections to my manuscript. 

D. N. De TARR. 

LIST OF SPECIES. 
Ama@sa, Hhrd. 

A. proteus, Pail. 
This is very common, rather under the average size, but seems 
“very active. Localities, Black-rock pond, Water-supply. 

A. verrucosa, Hhrd. | . 

Not common and I have seen specimens from but one locality. 
Locality, Black-rock pond. 

A. radiosa, Hhrd. | 

Common in all stages. Localities, Island creek, Black-rock 

pond. 
© A. villosa, Wallich. | | 

Rarely seen. Locality, Black-rock pond. 
OvurAMa@BA, Leidy. } 

O. vorax, Leidy. 
Rare, movement very slow. Locality, Mill-pond (Kenwood). 

O. botulicauda, Leidy. 
Very rare, only a single specimen. Water-supply. 

DirFivuaia, Le Clerc. 

D. globulosa, Duy. 
Common in many localities. Varies greatly in size but is 

quite constant in shape. 
D. pyriformis, Ptery. 

Our most common species. I have seen varieties 1, 2, 3 and 
4, as given by Leidy, but have not found the forms con- 

necting this species with globulosa. 



166 THIRTY-FIFTH REPORT ON THE STATE MUSEUM. 

D. urceolata, Carter. — 

‘ Not common, generally typical in form. Locality, Island 
creek, 

D. cratera, Leidy. 

Rare ; Ihave seen them living, therefore I could not be mis- 
taken. Locality, Water-supply. 

D. acuminata, Hhrd. | 
Rather common in the Albany basin. 

D. lobostoma, Lezdy. 
Not common. Localities, Water-supply, etc. 

D. corona, Wall. | : 

Quite common during July and August. Locality, Water- 
| supply. 

D. constricta, Hhrbd. 

Rare, Localities, Black-rock pond and Botany pond. 
D. spiralis. | 

Rare. Locality, Normanskill. 
D. obliqua, 2.sp. Figs. 1 and 2. 

General outline of the shell elliptical, obtusely or acutely 
pointed at the vertex, to which is often attached a few 

granules of quartz. Shell constricted above the mouth. 
Perostome set at an angle to the long axis of the body. 

Color yellowish-brown. 
This species is quite ‘common at certain seasons in the 

Water-supply, but is only rarely found elsewhere, I have 
only two localities noted. Localities, Black-rock pond, 
Island creek. 

HYALOSPHENIA, Stein. 

H. tincta, Leidy. 
Extremely rare. Locality, Island creek. 

QuADRULA, Schulze. 
Q. symmetrica, Wail. 

Rare. Locality, Water-supply. 

HELIOPERA, Leidy. 
H. picta, Leidy. 

Seldom seen. Locality, Black-rock pond. 

ARCELLA, Lhrb. 

A. discoides, Hhrd. 
Not common. Locality, Botany pond. 

A. vulgaris, Hhro. 
Very rare in most localities but common at Botany pond. 

PsEUDODIFFLUGIA, Schl. 

P. gracilis, Schl. : 

Common. Locality, Water-supply. 
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CYPHODERIA, Schi. 

C. ampulla, Zhrod. | 
Common. Localities, Water-supply, Albany basin. 

-EKuerypHa, Dujardin. . 
H. alveolata, Duj. 

Common in all localities. 
E. ciliata, Lhrd. 

Not common. Locality, Water-supply. 
TRINEMA, Hnchelys. 

T. enchelys, Hhrb. 
Very rare. Locality, Black-rock pond. 

ACTINOPHRYS, Hhro. 

A. sol, Hhrb. 

Common everywhere that I have collected. I am convinced 
that two or more species are generally included under this 
name. 

RADIOPHRYS, Archer. 

R. viridis, Archer. 

Seldom seen. Locality, Water-supply. 
R. elegans, H. & L. 

More common. Locality, Island creek. 
ACTINOSPHZRIUM, Stein. 

A. eichornii, Zhrd, 
Common. Locality, Water-supply. 

CLATHRULINA, Cienk. 

C. elegans, Cienk. 
Extremely rare. Locality, Black-rock pond. 

Fig. 1. Fig. 2. 

<x 500 diameters. 
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ANATOMY AND PHYSIOLOGY 

OF 

MMODONTA FLOVIATILIS. 

By George B. Sraeson. 

ANODONTA FLUVIATILIS. 

Several years ago while making a collection of fresh-water shells, I 
naturally desired to know something of their anatomy and physiology. I 
found no book treating specially of that subject, though I found one or 

more chapters in several books, but to me they did not seem to 
be just what was needed by a beginner, the articles were either without 
illustrations or the illustrations were few and very poor. I have written 
this article with the hope that it may be of use to beginners, and also 
to some who have contented themselves with collecting the shells 
paying no attention to the living animal within. To those who are ad- 
vanced in similar knowledge, this article may seem simple, but it must 
be remembered that very simple things are frequently formidable to 

beginners. I had intended to follow this article with others on the an- 
atomy and physiology of other bivalve and univalve shells, but the delay 

' in printing has been so great that I have not done so. At that time I 
was more interested in Unionide, and selected one of their number, 

Anodonta fluviatilis, for dissection and explanation. 
By boiling the animal for a short time, the intestinal canal, nerves, 

arteries, etc., are much more easily found than by dissecting an alcoholic 
Specimen; though the animal is distorted by boiling still a very good 

idea of the position of the different organs is formed, and the dissection 
of a specimen which has been kept in alcohol for some time is rendered 
much easier, the student knowing just where to look for the differ- 
ent organs: to dissect an animal just from the water would be almost 
if not quite impossiblefor a beginner. A very slight addition of 
chromic acid to the alcohol in which some of the animals are kept, will 

be of help in dissecting certain parts. 
[Sen. Doc. No. 38. ] 22 
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All dissections were made by myself, and all the drawings are 
directly from nature by myself; only in two or three instances has the 
microscope been used, nearly all the parts described can be seen with- 
out the use even of a simple lens. 

The Anodonta consists of an outer part called the shell or exo-skeleton, 
and the animal inclosed within the shell. The shell is composed of 
two valves united dorsally by means of an elastic ligament. 

The parts of the animal which will be described in detail are the man- 
tle, gills, labial palpi, muscles, body, foot, viscera, nerves, liver, stomach, 

heart, pericardium, renal organ, vascular system and organs of genera- 
tion. 

When the shell of the Anodonta (and these remarks apply also to the © 
_ genera Unio and Margaritana) is held with.the ligament or attached 
portions of the shells upward, and the larger, most convex portion, the 

most distant from the eye, the valve at the right hand is called the 
right valve (Pl. 4, fig. 1, r.v.); that at the left, the left valve (PI. 4, fig. 

1, 1. v.); the part the most distant from the eye, the anteror portion 
(Pl. 4, fig. 1, a. p.); the nearest to the eye, the posterior portion (PI. 
4, fig. 1, p. p.) ; the upper part the dorsal (PI. 3, fig. 1, d. p.), and the 
lower part the ventral portion. Where the same letters occur on Pl. 

3 ason Pl. 4, the same parts of the shell are designated. - On the dorso- 
anterior portion of each valve is a more or less prominent, blunt 
elevation called the umbo or beak. (Pl. 3, fig. 1, umb.) 

Posterior to the umbones, uniting the dorsal margins of the valves, 

is an elastic horny portion of the exo-skeleton, designated the ligament 
(Pl. 4, fig. 1, lig.), which antagonizes the action of the adductor mus- 

cles, and has a tendency to keep apart the ventral margins of the 
valves. | 

The ligament when the shell is open isof nearly equal thickness; 
when the shell is closed by the action of the adductor muscles, the 

outer portion of the ligament becomes stretched and the inner por- 
tion compressed and folded; when the muscles relax, the ligament 
assumes its natural form and in doing so draws apart the ventral mar- 
gins of the shell. ; 

The ligament is said to be external, though it is covered for about one- 
half of its width by an extension of the shell. This ligament is com- 
posed of two parts, the outer and thinner portion the epidermal, 
and the inner portion the cartilagenous, composed of both Sa St 
dicular and horizontal fibres. 

The shell or exo-skeleton consists of three distinct layers, the outer 
one is designated as the epidermis (PI. 4, fig. 3), and consists of a thin 
membrane which is uncalcified, that is, without lime in its composi- 

tion, and varying in color from olive green to brown, Immediately 



ANATOMY AND PHYSIOLOGY OF ANODONTA FLUVIATILIS. 171 

beneath the epidermis is the prismatic layer (Pl. 4, figs. 4, 6, pr.), 
seemingly composed of solid prisms, but if this portion of the shell ts 
placed in dilute acid the interior of each prism is dissolved, leaving 
the walls entire, showing that the layer is made by the deposition of 

calcareous matter in prismatic, generally hexagonal cavities, which are 

themselves formed by the superimposition of fenestrated laminz, 

secreted by the margin of the mantle. (PI. 4, fig. 6, pr. ) 

The third or inner layer of the shell is formed by the superimpo- 

sition of very thin diagonal layers, which overlap each other and is 

known as nacre or the nacreous layer. (PI. 4, figs. 5, 6, nac.) 
The interior of the shell presents an irridescent appearance, which is 

caused by the refraction of the light by the edges of the overlapping 
layers. The prismatic portion being secreted by the edge of the 
mantle extends slightly beyond the nacreous portion. If any thin 
shell is held to the light the prismatic portion can easily be seen 
with the aid of a simple lens. Near the margin of the shell, the 
prismatic portion is the more prominent, while on all other portions 
the nacreous layer is thicker than the prismatic, generally from two to 
four times the thickness. 

The epidermis (Pl. 4, fig. 3), shows no structure, though showing 
under the microscope pigment cells (Pl. 4, fig. 3, p.c.), being with- 
out lime in its composition, it serves to resist the action of carbonic 
acid gas, which is contained in greater or less quantities in all fresh 
water, and which, but for the protection of the epidermis, would de- 

stroy the nacreous and prismatic portions of the shell. On portions 
of the shell, generally the umbo, from being the longest exposed, 
where the epidermis has been worn away, the shell is often much eroded. 
The same conditions occur on other portions of the shell where by acci- 
dent the epidermis has been broken away. Sometimes between the other 
layers the animal secretes a layer of epidermis, thus arresting the 
progress of erosion; layers occurring in-this manner are.usually colorless. 

The formation of the shell, according to all or nearly all the 
writers on this subject,is not continuous, but occurs at successive 
periods; but this explanation is not entirely satisfactory. The secre- 
tion of the shell is involuntarily performed by the animal and can no 
more be arrested by the will of the animal than the formation of 
bone in the human body can be continued or not according to the will. 

There are numerous elevations on the exterior of the shell; in thin 

shells these elevations have corresponding undulations in the interior. 
The shell of the Anodonta being usually very thin, the interior cor- 

responds in form to the exterior. The Anodonta is without the 
teeth of the Unio or Margaritana, but below the ligament there are 
two thickened projections or rudimentary teeth. (Pl. 11, fig. 1, r.t.) 
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On the interior of the shell, near the anterior dorsal margin, is seen 
a*comparatively large oval marking, caused by the attachment of the 
anterior adductor muscle (PI. 11, fig. 1, a.a.); just posterior to this are two 
other impressions, one at the upper and the other at the lower por- 
tion ; the upper one is caused by the attachment of the anterior retractor 

muscle (Pl. 11, fig. 1, a. r.), the lower one by the attachment of the 
protractor pedis muscle (Pl. 11, fig. 1, p.p.), and are known respectively 
as the anterior retractor and the protractor pedis muscular impres- 
sions. 

At a short distance from the post-dorsal margin, near the angle 
formed by the junction of the hinge-line and posterior slope, is another 
large marking formed by the attachment of the posterior adductor 

_ muscle (Pi. 11, fig 1, p. a.), and is known as the posterior, adductor 

muscular impression. Immediately anterior to the upper portion of 
this impression, 1s a smaller nearly circular impression, formed by 
the attachment of the posterior retractor muscle and is known as the 
posterior retractor muscular impression. (Pl. 11, fig. 1, p. r.) HExtend- 
ing from the umbo to each adductor muscular impression, is a faint, 
gradually enlarging marking, caused by the adductor muscles, 
forming continuous impressions as they changed their position 
with theadvancing growth of the shell. (Pl. 11, fig. 1, mar.) Connecting 
the posterior and anterior muscular impressions is a line, corresponding 
in curvature with the ventral margin of the shell, known as the pallial 
line, and formed by the attachment of the mantle to the shell by means 
of numerous muscles along this line. (Pl. 11, fig. 1, p.1.; PI. 5, fig. 1, 
p. 1.) Near the umbo are several impressions caused by the attach- 
ment of adductor muscular fibres. (P1.11, fig. 1, m.f.) 

The thickness of the shell varies in different localities, even when only 
a short distance apart, and does not depend upon. the amount of lime | 
(of which substance the shell fs principally formed) in the water, 
but upon the power of the animal to absorb, and assimilate it 
into ashell; thin fragile specimens being found in water, rich in 
lime, and others more massive, in waters where that material is 

much less abundant. ‘That the thickness of the shell is not due to 
the amount of lime in the water is shown by the fact that several 
species occur in the same stream, some having massive and others 
fragile shells; Unio undulatus having a shell one-fourth of one inch 
or more in thickness, and Unio gracilis with a shell one-twentieth of 
an inch in thickness, occur in the same locality. The conditions 
favorable for the development of one species may be unfavorable for 

the development of another, even of the same genus. In the canal at 
West Troy, N. Y., specimens of Anodonta implicata are found of 
very large size, the shells free from erosion, while Anodonta fluviatilis, 
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though of frequent occurrence, is always small, seldom or never exceed- 
ing three inches in length, thin and much eroded. All the species 
occurring at this locality, with the exception of A. fluviatilis, viz., A. 
implicata, U. complanatus, U. radiatus, U. ochraceous, U. cariosus 

‘and U. nasutus occur in much better condition than in any other 
locality in this part of the State. In a pond situated less than a mile 
from this locality, A. flwviatilis is found of unusually large size and 
but slightly eroded ; specimens five inches in length, with a height 
of three inches and a diameter of two and one-half inches are abundant, 

and some are found measuring more than six inchesin length and 
three and one-half inches in height, as large and perfectly preserved 
specimens as occur in any locality, while with the exception of this 
species there is not another shell, in the pond, either bivalve or 
univalve. In another locality a mile below Albany where Spheriwm 
rhomboideum is found in abundance and of unusually large size, 
Anodonta fluviatilis, though of frequent occurrence, is very small ; 
the largest specimen I have seen, among a collection numbering many 
hundreds, measures two inches in length. 

A. fluviatilis thrives best in ponds, but is found in quite rapid 
streams, though even then the most favorable localities are in the 
comparatively quiet portion of the stream. 

The largest specimens I have seen, were found in the pond mentioned 

above, near the mouth of a sewer, where the mud was of a slimy char- 
acter and offensive to the smell. It is claimed that the male and 

female may be distinguished by the comparative diameter and gen- 
eral shape of the shell, but I have not been able to so distinguish 
them. In the fall of 1879 I collected about one hundred and fifty 
specimens of varying size—the shells were of different shapes and 
proportions, some quite flat, others extremely gibbous, the diameter 

sometimes being greater than the height. Among the first sixty I 
opened, there was not a single male, the outer gills of each specimen 
being filled with young. The remaining specimens were placed in a 
tank, and for several months undisturbed ; when I removed these ani- 
mals from the shells I found only four individuals without young in 
the outer gills, and as some of the animals had extruded a portion of 
the young from the gills, it is possible that the individuals above men- 
tioned may have had the young in the gill pouches earlier ‘in the sea 
son but had extruded them all. Though I am not prepared to say 
that the sexes are not distinct, the fact that nearly every specimen 
had young in the gills would seem to indicate that condition. 
When my attention was first called to it, it was too late to make any 
farther collections that season. The growth of an animal during a 
year, I have not been able to determine ; an individual which I have 
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kept for ten months has gained in length in that time only one-fourth 
of an inch, but it seems probable that their growth in their natural 
habitat must be much greater than this. 

In a certain locality in a stream near Albany, Unio pressus is quite 
abundant in a rapid portion, about two hundred feet in length. — 
I have collected all the large specimens each year for three years. The 
water being so shallow that every portion of the bottom can be seen, 
and yet each year they appear equally abundant and of full size, show- 
ing that their growth must be quite rapid. 

When out of water, and exposed to the sun, the Anodonta will live 
but a short time; placed in a cool, somewhat damp situation, life will 

continue for several days. Other members of the family Unionide are 
- much more tenacious of life. According to DEsHAyEs, de Conch, pp. 
81-84, a specimen of Anodonta from Cochin China reached Paris in 
a living condition after having been wrapped in dry paper for a period 
of more than eight months; similar instances are mentioned concerning 
Unio litoralis (Drap.), Spatha rubens (Lam.) and an Austrahan species 
of Unio, the last surviving two hundred and thirty-one days. None of 
those with which I have experimented have survived more than seven 

days, and the greater portion of them died within two or three days. 
The popular belief that the removal of a bivalve from the shell is 

instantly fatal to the animal is erroneous. While making the draw- 
ings illustrating this article, I cut through the muscles attached to one 
of the valves, removing the valve; and, after some hours occupied in 
making the drawing (Pl. 5), [ removed the animal entirely from the 
shell, cutting away the mantle from one side, and spent about an hour 

in noting the action of the ventricle and auricles. The action of the 
heart at this time, eight hours after the yalve was removed, was full 

and regular. 
The heart continues its action for a ‘peal an time after all appar- 

ent muscular force has been lost. I once noticed in the tank one of 
the Anodonte, to all appearances dead, the shell gaping, the foot pro- 
truding, no contraction occurring on handling, and no evidence of life 
apparent. Not having time to dissect it that day, I laid it away in 
cold water ; about twenty-four hours afterward I removed the animal 

from the shell, not the slightest contraction occurring, and yet the 
heart was distinctly beating, though slowly. 

THE MANTLE. 

(Plate 6.) : 

If a shell be opened by inserting a knife between the valves and 
cutting, close to the shell, the anterior and posterior muscles, a thin, 
semi-transparent membrane will be observed completely investing the 
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animal and lining the interior of the shell, extending between the 
rudimentary teeth of the Anodonta and the strong teeth of the Unio 
and Margaritana. ‘This membrane is called the pallium or mantle. 

The mantle is divided into two lobes, each one lining a single valve of 
_ the shell; they are united along the dorsal portion, and free along 

the ventral portion, and are pierced by the anterior and posterior 
adductor muscles. } 

The mantle is attached to the shell by small muscles near the umbones 
or beaks and along the pallial line. 

The impressions left by the umbonal muscles on the shell are com- 
paratively faint; those left by the muscles of the pallial line are fre- 
quently quite distinct. The edges of the mantle meet on the upper por- 
tion of the anterior adductor muscle, and shortly blend, showing the 
line of junction by a narrow, slightly elevated ridge, which continues 
for nearly one-half the distance to the posterior muscle, then becoming 
stronger, more elevated, gradually increasing in height and width to 

a point a little anterior to the posterior adductor muscle. At this 
point the edges become free, though the lobes are united below; the 

edges at first lie close together, but gradually become more separated, 
continuing thus to the posterior part of the shell, where they are 
entirely free. 

The ridge on the dorsal portion of the united mantle is caused by 
the insertion of the mantle between the rudimentary teeth. Behind 
the body of the animal the outer lamelle of the gills are attached to 

the mantle lobes, the inner lamelle to the outer lamelle of the inner 

gills, the inner lamellz of the inner gills are attached to each other, 

thus forming a connection between the lobes, and dividing the space 
between them into two parts or cavities. The inferior and largest cavity 
is known as the branchial or pallial chamber ; the superior is known as 
the anal orcloacal chamber. At the posterior portion of the branchial 
and cloacal chambers are situated, respectively,the rudimentary ventral . 
or inhalent siphon (Pl. 5, i. s.) and the dorsal or exhalent siphon 
(Pl. 5, e. s.) formed by the thickened portion of the mantle, just within 

the edge, which is capable of considerable expansion and contraction. 
When the animal is undisturbed the shell is generally slightly opened, 
the siphons expanded and projecting beyond the edges of the valves 
(Pl. 3, i.s.). The portion of the mantle representing the inhalent siphon 
has numerous tentacles (Pl. 3,1.s.; 4, fig. 9), which are developed from 

the inner portion of the mantle. On the exhalent siphon they exist only 
in a rudimental state, though in some species of Unio the tentacles 
on the exhalent siphon are of nearly or quite the same strength as the 

tentacles of the inhalent siphon. The tentacles of the inhalent siphon, 
in a moderate sized specimen of this species, are about two mm.in length 
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and .35 mm. in diameter, consisting generally of a hollow tube, largest at 
the base and gradually diminishing in size to the end; occasionally they 
are forked at the end, They are covered with cilia or microscopical fila- 
ments, which keep up a rhythmical motion, causing currents of 

water to constantly enter the branchial chamber. The two lobes of the 
mantle are not joined below the inhalent siphon. The lower por- 
tion of the exhalent siphon is formed by the uniting of the gills; 
the upper portion by the uniting of the two lobes of the mantle. 

On the dorsal part of the animal is an essentially oval space, which is 
the pericardial cavity. The portion of the mantle over this space is ex- 
tremely thin and quite transparent. The rest of the mantle to the 
pallial line is thicker, but still semi-transparent ; from the pallial line 

_ to the free edge, the mantle is considerably thickened ; at the edge it 

is very much thickened, and is divided into two portions or lips, be- 

tween which is a smaller ridge. The epidermis is deposited by that 

portion of the mantle consisting of this ridge, a fringe of the epider- 
matic layer being usually found adhering to it. The prismatic layers 
are deposited by that portion of the mantle nearest the edge; the 

nacreous layers by the other portion of the mantle. Numerous blood 
_ vessels extend through the mantle, frequently branching and anasto- 

mosing (Pl. 5, v.e.). Below the pallial line, in the thickened portion 
of the mantle, are numerous radiating muscular fibers, more plainly 

apparent on the posterior portion (Pl. 5, m. f.). 
The mantle is also supplied with nerves proceeding from the cerebral 

and posterior ganglia (Pl. 5,a. m. n., p.m. n.) which will be spoken of 
more fully under the head of the nervous system. | 

The mantle is composed of two layers, the inner one consisting of 

ciliated epithelium cells, and the outer and shell-producing layer con- 
sisting of non-ciliated cylindrical cells. 

THE CILIA. 

(Plate :7, fig.) 1.) 

The cilia are extremely minute and delicate hair-like processes, varying 
in length from zg4y5 to qn Of an inch. The name is derived from 

the Latin word ciliwm, an eyelash. The cilia, during life, and some- 
time after death, keep up a constant, rapid, regular motion. Water 

or any fine substance coming in contact with them is rapidly propelled 

in the direction of the movement of the cilia. 
Cilia occur not only in mollusca, but also in mammals, birds, rep- 

tiles, actinia, echinoderms, etc. The motion of the cilia does not» 

cease with the death of the animal, but if the parts are kept moist 
the motion will continue for some time afterward. In examining the 
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gills of an Anodonta, about thirty hours after they had been removed 
from the animal, in the meanwhile remaining in water, the movement 

of the cilia was apparent, as regular and rapid as during the life of 
the animal ; how much longer the movement may have continued I 
do not know. © 

The cause of the rapid, rhythmical motion of the cilia has not been 

satisfactorily explained. ‘’his movement continues after the apparent 
death of the animal. The integrity of the cells to which they are 
attached is necessary to the movement, for as soon as these shrink 

from want of moisture, or are destroyed from ay, cause, the movement 
of the cilia ceases. 

The cilia occut on the inner side of the intl on the iabial palpi, 
the foot, tentacles of the siphon, the margins of the plates of the 

outer side of the gills, in the mouth, stomach and alimentary canal, 
and on the tentacles of the siphon. If a few grains of any colored mat- 
ter, for instance, carmine, is placed | in the water near the posterior 
portion of an Anodonta, as it lies in the water in its natural position 
with the shell slightly expanded, it will be observed to enter the bran- 
chial cavity, and in a short time afterward to pass out at the exhalent 
siphon. ‘The cause of this is the action of the cilia. The movement 
of the cilia on the interior of the mantle is toward the anterior end, 
and the water entering the branchial siphon is consequently forced in | 
that direction. The movement of the cilia on the margins of the 
plates of the gills is from the ventral to the dorsal portion, and by 
them a portion of the water being forced toward the anterior end, is 
diverted from its course and passes over the gills from their ventral to 
their dorsal margins, aérating the blood in the capillaries. From the 
dorsal portion of the gills to the posterior portion, the movement of 
the cilia is toward the posterior end; in this manner the water which 
has passed over the gills is forced out through the dorsal siphon. 

The portion passing to the anterior part of the animal is conveyed, 
by the action of the cilia of the palpi to the mouth, by the cilia of 
the mouth and cesophagus into the stomach, and from the stomach 
through the intestinal canal, passing out of the anus; the nutritive 
portion having been digested and assimilated, 

MovutnH, SToMAcH, ALIMENTARY CANAL. 

(Plates 6, 10, 11, 13.) 

The mouth or oral aperture consists of a broadly oval, nearly circu- 
lar, horizontal aperture (PI. 6, m., Pl. 13, figs. 4, 5, m.), situated in the 
anterior portion of the body, just beneath the adductor muscle. The 

mouth is simply an opening or cavity. without any trace of a mastica- 

[Sen. Doc. No. 38.] 23 
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tory apparatus. ‘The lining of the mouth consists of ciliated epi- 
_ thelium cells, continuous with the labial palpi, or, as they are desig- 
nated by some authors, the oral tentacles. The mouth connects with 
the stomach by a very short esophagus, the lining of which also con- 

sists of ciliated epithelium, the food being conveyed to the stomach by 
the action of the cilia. 

The stomach (PI. 6, s.), which is situated just back of the anterior 

adductor muscle, is irregular in shape, the general form being round 
or oval, with several depressions and plications which are stronger 

on the inner surface. ‘The stomach is invested by the liver (PI. 6,1), — 
with which organ it is connected by the minute orifices in the 
cecal tubes of the liver. On the right side, the stomach communi- 
cates with a blind sac, the nature and use of which body is not defi- 
nitely known. It varies in size at different times of the year, being 
found most prominent after winter. Various explanations and con- 
jectures have been made regarding the use of this organ, but nothing 

is known with certainty. The general direction of the cesophagus and 
stomach is toward the dorsal margin. 

The intestine proceeds from the left side of the stomach ; as soon as 
it leaves the stomach it turns downward at an angle of a little more 
than 45 degrees to the hinge-line (PI. 6, fig. 1, i. ¢.). 

The measurements given below are from a specimen, the body and 

foot of which combined are five centimetres in length and three in 
width ; of course in larger and smaller specimens, the individual 
measurements would be different, but the comparative measurements 
would be the same. 

. The intestine proceeds from the stomach downward and backward 
with a slight curvature till within a short distance of the posterior 
margin of the body, a little above the foot ; it then turns toward the 
dorsal side for a short distance, corresponding in curvature to 
the margin of the body. At about midway between the dorsal 
and ventral margins of the body (that is, the body proper and the 
foot), the curvature is toward the anterior and so continues to a point 
five millimetres below the renal organ, and a little less than two centi- 
metres posteriorly to the stomach — for this distance the intestine is 
small, being about one millimetre in diameter. At this point 
the dorsal part of the intestine is slightly prolonged and firmly at- 
tached to the surrounding mass (Pl. 6, fig. 1,1. é.). The intestine 
here turns abruptly toward the right side and continues in that direc- 
tion for the distance of three millimetres, then turning backward 
and continuing just posterior to and nearly parallel with that portion 
previously described to a point about two-fifths the length of the body 
from the mouth, where the ventral portion is slightly prolonged and 
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attached to the surrounding mass (Pl. 6, fig. 1,1.é.). The intestine 
thence turns abruptly toward the right side of the body. The portion of 

_ the intestine last described is somewhat larger than that first described, 
being about two millimetres in diameter, and at the point where it turns 
toward the right side it becomes somewhat clavate in shape, and is 
three millimetres in diameter : after turning to the right side it almost 
immediately turns toward the dorsal and posterior part of the body, 
crossing the portion first described nearer to the right side, con- 
tinuing in this direction for the space of twenty millimetres, then 
curving toward the anterior. At this part the intestine is small, 
being about one millimetre in diameter. Almost immediately beyond 
the point where the direction of the curvature is toward the anterior, 

the intestine turns toward the left side and abruptly enlarges to a 
diameter of about five millimetres and continues nearly to the dorsal 
margin, parallel to and nine millimetres from that portion of the 
intestine proceeding from the stomach toward the post-ventral margin 
of the body. The intestine gradually becomes smaller as it approaches 
the dorsal surface, at that. point being a little more than three milli- 
metres in diameter; it here turns abruptly backward, leaving the 
body and passing through the ventricle, though entirely unconnected 
with that organ, thence over the posterior adductor muscle, and ending 

just beyond that muscle, opening into the cloacal chamber. 
. The intestine after leaving the body is called the rectum (PI. 6, r.), 

the opening at the extremity is the anus (PI. 6, a.). 
The lining membrane of the intestine, throughout its entire length, 

has numerous strong transverse folds. On that portion of the intestine 
nearest to the ventral margin, a ridge commences which continues to 
the extremity. 

Digestion takes place in the stomach, and the nutritive matter 
evolved transudes through the walls of the intestine and thus enters 

the system. | 

THe LABIAL PALPI. 

(Plate 13.) 

The labial palpi consist of two pairs of thin contractile, foliated 
lobes, two on each side of the body (Pl. 13, fig 5, 1. p.). They are 

subtriangular in outline. The widest portion situated posteriorly. 
The following measurements are of the palpi of an animal eight cen- 
timetres in length: length, 17 mm., width at posterior portion, 8 mm.., 

rapidly narrowing to the oral cavity (Pl. 11, fig. 3). The onter 
lamina passes above the mouth, the inner below, each becoming con- 

tinuous with its fellow on the opposite side, and continuous with the 

lining membrane of the mouth and forming lips to that organ (Pl. 13, 
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fig. 5). The dorsal margins of the outer palpi are attached to the 
inner face of the mantle, that of the inner lamine to the foot. The 

outer and inner palpi of each side of the animal are united along a 
line designated by dots on fig. 6, Pl. 13. The outer faces of the 
laminee are smooth and consist of a thin layer of epithelium; the 
inner faces, for two-thirds the length from the posterior portion, are 
strongly ridged transversely ; the free edges of the palpi being crenu- 
late. There are about eighteen ridges in the space of five millimetres. 
The summits of the ridges have comparatively large vibratile cilia (PL 
13, fig. 7). Ata point two-thirds of the length of the palpi distant 
from the posterior ends the transverse ridges abruptly terminate, and 
from that point to the mouth the ridges are irregular and longitudinal, 
also ciliated. When the animal is living the inner face of the outer 
palpi and the outer face of the inner palpi are slightly distant from 
each other. The current of water which contains the minute animal 
and vegetable substances constituting the food of the Anodonta, is by 
the cilia of the transverse ridges of the palpi carried toward the © 
mouth, and by the action of the cilia of the longitudinal ridges di- 
rectly to the mouth, and then by the cilia of the lining membrane of 
the oral cavity and short cesophagus, to the stomach. 

THE LIVER. 

(Plates 4, 6.) . 

“ The liver invests the stomach (PI. 6, fig. 1, 1.), and consists of a 
greenish brown sponge-like mass, formed of cca or tubes arranged 
in racemose clusters, and communicating with the stomach by means 
of minute orifices ; the ceca or tubes (PI. 4, figs. 7, 11) are lined with 
epithelium cells. 

The liver is abundantly supplied with blood and from the blood the 
cecal tubes extract a fluid which resembles the bile of animals of 
higher organization, which fluid enters the stomach by means of the 
orifices previously mentioned, and aids in the process of digestion. 

THE RENAL ORGAN. 

(Plate 9.) 
The renal organ, or organ of Bojanus is situated immediately below 

the pericardium. It is thus called after the name of its discoverer, 
Bojanus. This name has not been universally adopted and I shall use 
the term renal organ as being more appropriate. 

The renal organ consists of two symmetrical lateral parts. Hach 
part is separated into two chambers, the upper and the lower. 
The upper is the smaller and known as the non-glandular or pleural 
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sac (Pl. 9, fig. 4, n. g.s.), the roof of which is formed by the floor 
of the pericardium. It is filled with water and is separated from the 

_ glandular portion by a thin transparent wall. The glandular sac is 

situated immediately below the non-glandular sac, and is filled with 
dark brown, nearly black granular matter (Pl. 9, fig. 4, g.s.). The 
non-glandular sac extends only to the posterior portion of the pericar- 
dium. The glandular sac extends below and in front of the posterior 
adductor muscle, and invests the tendons of the posterior retractor 

muscles. In the floor of the pericardium immediately below the place 
where the intestinal canal enters the body, are two small oval open- 
ings, with tumid lips (PI. 9, figs. 4, 5, 7 0. p.g.). These openings commu- 
nicate with passages through the glandular sac. (PI. 9, figs. 4-7, o. p. g.) 
Near the posterior portion of the glandular sac these passages enter 

thenon-glandular sac. (Pl. 9, figs. 4, 6, 7,0.e.s.) In the anterior portion 
of the non-glandular sac is a small opening which communicates with 
the epibranchial chamber, just back of the attachment of the inner 
gill to the body. (Pl. 9, figs. 4-7, 0. b. c.) It will thus be seen that 
the pericardium indirectly communicates with the exterior. This 
arrangement will be more distinctly understood by referring to Pl. 9, 
fig. 7, where the passage is represented as a tube. 

The walls of the vena cava are traversed by numerous small blood- 

vessels which pass from the vena cava to the gills. 
The renal organ is, in all probability, analogous to the kidney of 

vertebrate animals. Its functions will be again spoken of under the 
head of circulation of the blood. 

PERICARDIUM, HEART. 

(Plate 9.) 
From a point on the dorsal portion of the body just posterior to the 

umbo, to the posterior adductor muscles, is an oval cavity about twice 

as long as wide, inclosed above by the thin semi-transparent part of 
the mantle, and filled with a colorless fluid. This cavity is the peri- 
cardium (Pl. 9, figs. 1, 2, 3, p.), and differs in some important re- 
spects from the analogous organ in man and other vertebrate animals 
in which it consists simply of a sac filled with a fluid, facilitating the 
movements of the heart, while in the Anodonta and mollusca gener- 
ally it contains blood as well as other fluid matter, and connects indi- 
rectly with the exterior. The movements of the heart may be observed 
through the thin mantle— when the mantle is removed the heart is 
laid bare. It consists of one median and two lateral chambers, re- 
spectively named,the ventricle and auricles. (Pl. 9, figs. 1, 2, 4, v. au.) 

The ventricle is a sac of yellowish color, oval in form, contracting 
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and expanding, not regularly and every portion at once, but 
in a peristaltic manner. In contracting and expanding the ventricle 
assumes different shapes, from nearly circular to elongate-oval. Con- 
tinuing through the middle of the ventricle can be seen a portion of 
the rectum ; at the anterior portion where the rectum enters, the ven- 
tricle is narrow, scarcely more than the diameter of the rectum. From 

the ventricle proceed two comparatively large tubes (Pl. 10, fig. 1, a.ao., 

p-ao.) the anterior and posterior aorte. The anterior aorta (Pl. 10, 
fig. 1, a, ao.), leaves the ventricle immediately above the intestine, and 

enters the body in close contiguity to.that organ. The posterior 
aorta passes below the rectum. ‘The walls of the ventricle consist of 
two thin layers of epithelium, between which isa layer of muscular 
fibre, in which are delicate nerves proceeding from the posterior 

ganglia, ? 
The auricles consist of nearly transparent sacs, pyramidal in form, 

connecting at their apex with the ventricle. ‘The bases are attached 
to the walls of the pericardial cavity, and are about equal in length to 
the ventricle. 

The pyramidal shape of the auricle is seen only when the ventricle 
is pushed to one side. Naturally the auricles lie close to the side of 
the ventricle, and when that organ is expanded are almost entirely 
concealed. ‘The auricles contract, forcing the blood into the ventricle, 
when the ventricle contracts, the valve (Pl. 9, fig. 3) connecting the 
auricles and ventricle closes, and the blood is forced through the 
aorta. 

THE GILLS. 

(Plates 7, 10.) 

The gills are four in number, one outer and one inner gill on each 
side of the body. Hach gill consists of two laminz, united along their - 
ventral edge, separated along their dorsal edge. ‘The dorsal edge is es- 
sentially straight, the anterior, ventral, and posterior edges follow the 
curvature of the margin of the shell. The length of the gill is a little 
more than two-thirds the length of the shell; the width bears about 
the same proportion to the height of the shell, the length of the gill 
being a little less than three times the width. The outer gills are 
sligntly larger and capable of greater extension than the inner gills. 

_ The anterior portion of the gills is situated at a distance, equal to one- 
fourth the length of the shell, from the anterior margin. 

Their manner of attachment is as follows. The outer lamine of the 
outer gills are attached to the interior of the mantle a short distance 
from the dorsal portion, just below the pericardial space. They con- 
tinue attached until within a short distance of the posterior extremity. 
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The inner Jamina of the outer gill and the outer lamina of the inner 

gill are attached. ‘The inner lamina of the inner gill are at the an- 
terior portion attached to the foot, but soon become free and remain 
so for about one-half their length; back of the adductor muscle they are 
united, and the dorsal part of the gills form a partial floor across 

the space between the two lobes of the mantle, separating that space 
into the branchial and epibranchial chambers. The two lamine of 

each gill are united by their plates. There are about sixteen of these 
plates in the space of five millimetres. 

Té is in the spaces or pockets formed by these plates and the laminz 
of the gills, in the outer gills, that the young of the Anodonta remain 
after being expelled from the ovaries, until they arrive at a certain 
stage of development. ‘The outer gills when filled with young are very 
much distended, the thickness being several millimetres. The form of 
the young sliiells can be distinguished only by the aid of a lens, and 
in their form they differ so much from the parent, that to a person 
who had not read adescription of or critically studied them, their true 
character would not be apparent. 

The outer face of each lamina is composed of flat plates (Pl. ty ee 
1, g.p.) supported or rendered firm by chitinous rods (PI. 7, fig. 1, ch.), 
cylindrical in shape, two rods in each plate, Apparently these rods 
are short, regularly arranged in pairs, with a short space between each 
pair without rods, but on close examination, they will be seen to be con- 

tinuous though at regular distances very slender. The edges of these 
plates have large cilia (Pl. 7, fig. 1, ci.), which keep up a constant 
motion. These plates support on one side a mesh-work of capil- 
daries (Pl. 7, fig. 2), arranged in bands, the space between each band 
equal to the width of the band. The gills possess nerves which will 

be described under the head of the nervous system. 

MUScULAR SYSTEM. 

(Plate 8.) 

The principal muscles are the anterior and posterior adductors, the 
anterior and posterior retractors, and the protractor pedis; in addition 
to these there are two small muscles near the umbo, and small muscles 

_ along the pallial line. | 
The anterior and posterior muscles are cylindrical bundles of fibres, 

which pass transversely from one valve to the other, and serve to keep 
the valves closed, antagonizing the action of the ligament. Whenever 
from the will‘of the animal or from any cause the muscles of the 
animal are relaxed, the valves open by the action of the ligament. 

The anterior adductor (PI. 8, a.a.), issituated near the anterior mar- 
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gin, the base a little above a median line; it is oval in shape, about 

one-third longer than wide. 
The posterior adductor (Pl. 8, p.a.) muscle is situated on a line with 

the anterior, a little more distant from the posterior margin than the 
anterior muscle is from the anterior margin; it is one and two-thirds 
larger than the anterior muscle, about one-third longer than wide. 
The protractor pedis muscle is situated just posterior to the base of 

the anterior adductor muscle (Pl. 8, p.p.); it is fan-shaped in appear- 
ance, spreading over a large portion of the body and foot (PI. 5, fig. 2, 
p-p.), very near the surface. If the body is scraped gently with a 
knife the strong muscular fibres will be immediately seen. This mus- 
cle acts in opposition to the anterior and posterior retractor. 

The anterior retractor muscle (Pl. 8, fig. 1, a. r.) has its origin just 
posteriorly to the upper part of the anterior adductor muscle. The 
impression made by the attachment of the muscle to the shell being 
about one-third the size of that of the anterior adductor. ‘The greater 
portion of the fibres of this muscle pass downward toward the ven- 
tral and anterior margin of the foot, having their greatest develop- 

ment in the anterior portion, but some of the fibres pass upward, over 

and through the substance of the liver. The fibres are for the most part 
more deeply imbedded than either the protractor pedis or posterior re- 
tractor fibres. 

The posterior retractor muscles have their origin just anterior to 
the upper portion of the posterior adductor (Pl. 8, fig. 3, p.r.).. The 

_ Impression made by the attachment of this muscle to the shell is about 
one-eighth the size of that of the posterior adductor muscle. It is at 
first a muscular stem, but soon spreads, continuing through the lower 
portion of the body and the foot, finding its greatest development in 
the foot. Some of the fibres pass among those of the protractor 

pedis, but as a rule they are beneath them. 
At a short distance from the ventral margin the mantle is attached 

to the shell by numerous small muscles along a line essentially parallel 
with the margin of the shell; the impression of these muscles form- 
ing the pallial line. Their fibres extend to the ventral margin of the - 
mantle, composing a large portion of that part of the mantle. 

If a portion of the muscle is examined under the microscope it will 
be seen that the fibres are composed of spindle-shaped bands (PI. 4, 

fig. 9), each of which contains an elongated nucleus. The space 
around the nucleus is clear, but the rest of the band contains a great 
number of granules, arranged in somewhat indistinct transverse rows. 
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THE NERVOUS SYSTEM. 

(Plates 9, 12, 13.) 

The nervous system consists of nerve centers or ganglia, connected 
by nerves designated commissural cords or commissures, and nerves 
proceeding from the nerve centers to different portions of the body, 
and known as peripheral nerves. : 

The nerve ganglia are designated as the anterior or cerebral, the 
pedal, and the posterior or parieto-splanchnic —a compound word 

derived from the Latin parietes, a wall, and ozAayyvor, the intes- 

tine —and are so named because nerves of the mantle in part, the 
gills and of the viscera, were supposed to proceed from this ganglion ; 
but the pedal ganglia furnish the nerves of the viscera, and the cere- 
bral ganglia. furnish nerves to a large portion of the mantle. The 

name being both unwieldy and calculated to mislead, I shall use the 
term posterior both as being simpler and precisely defining the posi- 

tion of the ganglion. 
On Plate 9 is a figure showing the nerves in position, on Plate 13 

the nerve centers enlarged, and on Plate 12 the nerves dissected out 
and enlarged twice. The same letters apply to each of the plates. 
The different nerves will, however, be more clearly distinguished on 
Plate 12. 

The anterior or cerebral ganglia (Pl. 9, 12, 13, c. g.) are two in number, 

and are situated one on each side of the animal, just back of the 
lower portion of the anterior adductor muscle and between that mus- 
cle and the protractor pedis, very near the surface, so that when the 
shell is opened by cutting the muscles close to the shell, the ganglia 

are generally exposed. ‘They are wider than thick. The anterior por- | 
tion being the widest, graduaily narrowing to the posterior portion, 
which is about two-thirds the width of the anterior ; the length is a 

little more than the width of the anterior portion. ‘The measurements 
in one specimen are as follows: width of anterior portion, one 
millimetre ; posterior portion, two-thirds of one millimetre; length, 
one and one-half millimetres; thickness, a little less than two-thirds 
of one millimetre. On account of the two nerves proceeding from 
the upper portion, and the two from the lower portion, the ganglion 
presents an indistinct bilobate appearance. 

From the upper angle of the anterior portion (PI. 9, 12, 13, c. c.) 
a commissural cord proceeds forward and upward, encircling the 

cesophagus and connecting with the cerebral ganglion of the opposite 
side. From the lower angle of the anterior portion (PI. 9, 12, 13, 
a. a. nN.) a peripheral nerve passes directly forward into the anterior ad- 

[Sen. Doc. No. 38. ] 24 : 
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ductor muscle, bifurcating when about half way through the muscle, 
and giving forth numerous filaments: from the lower part of the pos- 
terior portion a commissural cord proceeds, continuing to the upper 
portion of the animal, just below the generative orifice, thence through 
the glandular portion of the renal organ. ‘Through the renal organ 
the cords from the cerebral ganglia, that is, one from each ganglion, 
are parallel and nearly contiguous to each other (PI. 12,0. b.n.) until 
they approach the tendons of the posterior retractor muscles, when 
they separate, passing over the exterior of the tendons, then rapidly ap- 
proaching each other, and uniting with the posterior ganglion (Pl. 
ee as ess oi nce) 
From the upper angle of the posterior portion of the cerebral gang- 

lion a commissural cord passes dorsally and posteriorly, for a short 

distance, nearly parallel with the commissural cord uniting the an- 
terior and posterior ganglia (Pl. 12, p.e.c.; Pl. 13, fig. 2, p.e.c.); then 
turning toward the posterior and ventral portion, it passes through the 
substance of the liver, below the stomach, and unites with the pedal 

ganglia (Pl. 9, 12, p. g.). Sometimes branching from the nerve of the 
anteriorgadductor muscle, at other times proceeding directly from the 
ganglion just posterior to the insertion of that nerve, there is a somewhat 
finer one, which continues forward into the anterior portion of the 
mantle (Pl. 9,12, a.m.n.). A peripheral nerve proceeds from the 

under side of the ganglion, about midway between the ends, and passes 
almost directly downward into the mantle (Pl. 9, 12, a. m. n.) bifurcating 

at a short distance from the ganglion — one branch continuing nearly 

directly downward, the other continuing toward the posterior portion, 
giving off several branches to the thickened muscular border of the 

mantle, continuing apparent to the unaided eye, for a distance of a lit- 

tle less than one-half the length of the mantle. , 
The pedal ganglia (Pl. 9, 12, p. g.) are situated in the body, about one- 

fourth of its length from the anterior margin, thus being a little 

posterior to the cerebral ganglia, and about one centimetre distant from 

them, situated midway between the sides of the body; they consist of 

two elongate oval bodies, which are joined to each other for about 

one-half their length, which is a little less than three millimetres; 

width, one millimetre. Their natural position is at an angle of forty- 

five degrees to a vertical line through the body. From the upper end 

proceeds the commissural cord connecting the cerebral and pedal 

ganglia (Pl. 9.12, p. e. ¢.). From the lower end proceeds a peripheral 

nerve (Pl. 9,12, p.h. n.), which continues on a line with the ganglion, 

having frequent branches, to one of which is attached the auditory 

organ (PI. 9, 12. au. s.). From just beneath this nerve another nerve 

proceeds, having the same general direction, but smaller. A little an- 
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terior to the first-mentioned nerve is another nerve which bifurcates 
at a short distance from the ganglion, and continues in the muscular 
strata of the foot at an angle of ten degrees to the first-mentioned 
nerve; from this nerve, and also from the others. described, proceed 

numerous filaments. From a point about midway between the ends 
_ proceeds another nerve, which continues almost directly toward the 

ventral margin among the muscular fibres; about midway between 
this nerve and the commissural cord is another nerve (Pl. 9, 12, an.), 

which continues directly toward the anterior portion of the animal, 

among the muscular fibres, bifurcating at a short distance from the 
ganglia. From the middle of the dorsal portion (PI. 9, 12, m. n.) a 
nerve proceeds, continuing posteriorly at right angles to the length of 
the ganglion. The nerve proceeding from the pedal ganglia furnishes 
neryes to the muscles of the body and foot, and to the viscera. 

The posterior ganglia (Pl. 9, 12, p.s. g.) are situated immediately 

below the posterior adductor muscle, and are so closely apposed 
as to present the appearance of a single bilobate ganglion. The 
bilobate appearance is more apparent than that of the cerebral 
ganglia, but they are much more closely united than the pedal gang- 
lia; each ganglion is two millimetres long and one and one-half milli- 

metres wide, and the inner margin is joined to its.fellow throughout the 
entire length. From the anterior portion proceed the commissural cords 
(Pl. 9,12, p. s. c¢.), connecting the posterior and cerebral ganglia. 
From the anterior angles of the ganglia (PI. 9, 12, g. n.) proceeds a 

peripheral nerve, which for a short distance continues parallel with 
the commissural cord, then curving away from that cord turns quite 
abruptly backward, continuing along the junction of the exterior 
lamellz of the inner gills and the inner lamelle of the outer gills, 
branches entering the gills. From the posterior portion of the gang- 

lia a very large nerve takes its origin, the diameter of which is equal 
to three times the diameter of the commissural cord. (Pl. 9,12, p.n.) 
This nerve at first continues directly toward the posterior portion of the 
animal, branching at the distance of about seven millimetres from 
the ganglia (Pl. 9,12, p.m.n.). The branch entering ‘the mantle 
is first directed toward the ventral portion, gradually curving and 
becoming parallel with the ventral portion, and having frequent 
branches, which continue into the muscular portion of the mantle. 

This nerve is slightly smaller than the commissural cord. Almost im- 
mediately after this branch leaves the large nerve, that nerve again 
branches, the larger portion continuing toward the rudimentary 

branchial siphon, and its branches supplying that portion of the man- 

tle with nerves (PI. 9,12,b.n.). Likewise the smaller portion proceeds 
toward the rudimentary exhalent siphon. In addition to these princi- 
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pal nerves, there are other small nerve filaments supplying the ce 
ent organs of that portion of the animal with nerves. 

The auditory organ consists of a sac attached to one of the 
branches of the nerve proceeding from the lower end of the pedal 
ganglion, is filled with colorless fluid, and contains a hard body called 
the otolith, which is OSes with cilia and keeps up a constant 
rotary motion. 

The sense of touch appears to be very acute, more especially in 
the foot proper ; the slightest touch, leon the foot is expanded, causing: 
it to contract immediately. 
Though possessed of an organ of hearing nae without organs of 

sight, as far as our present knowledge extends, the Anodonta is much 
more sensitive to light than to sound. I have kept a large number in 
a tank for several months, and have thus had a good opportunity to 

judge of the effects of sound and light, and from the observations and 
experiments I have made, it seems certain that they are not affected by 
any sound which does not communicate a visible jar to the water. 

That they are sensitive to light is shown by the fact that on bright 
days the rudimentary siphons are more fully expanded, and the inha- 

-lant and exhalant currents much stronger than on cloudy days or at 
night; at which times the shell is generally closed. 

_, The use of the tentacles surrounding the inhalent siphon has not 
been satisfactorily determined. It is possible that they will prove to 
be organs of sight. It seems impossible that animals so sensitive to 
light should be without special organs of vision. 

CIRCULATORY SYSTEM. 

The blood of the Anodonta is colorless. The corpuscles are simi- — 
lar in form and structure to colorless blood corpuseles of man, and 
have the same continually changing movements. Owing to the 
soft jelly-like nature of the animal substance, it is extremely difficult 
to determine with accuracy many points in relation to the circulation. 

From the ventricle of the heart proceed two aortz (from the Greek 
word aoptn the heart), a name applied only to the arteries which pro- 

ceed directly from the heart. The anterior aorta (Pl. 10, a. ao.) enters 
the body above and in close contiguity to the intestinal canal, bending 
slightly to the right, turning downward and a little posteriorly, one 
branch entering the mantle: just behind the anterior adductor 
muscle a large branch goes downward and runs parallel with the mar-- 
gin of the foot, between the muscular portion of the foot and the body 
proper, sending numerous branches down to the ventral margin of the 
foot. Immediately after this branch leaves the main artery it sends out 
a branch to the anterior adductor muscle, mouth, and other anterior 
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portions of the body; the main artery continues posteriorly, dividing 
into three large branches, continuing over and between the folds of the 
intestine. ‘The posterior aorta (Pl. 10, p. ao.), leaves the ventricle be- 
low the rectum, and just before reaching the posterior adductor mus- 

cle it bifurcates, and sends branches to the posterior adductor muscle, 
to the pericardium, and to the rectum. The larger branch passes 
over the posterior adductor muscle entering the mantle, and con- 
tinues in the thickened portion of the mantle below the pallial line 
until it meets the branch from the anterior aorta. The blood is 
returned in the body by innumerable small veins, gradually growing 
larger toward the vena-cava. Fora short distance before leaving 

the body there is a large sinus which is formed by the union of 

_ the larger veins, these connecting with the innumerable small veins ; 

this sinus connects with a cavity situated beneath and between the two 
portions of the renal organ, which is known as the vena-cava, which 

connects with veins and capillaries of the gills. By the contraction of 
the ventricle the blood is forced through the anterior and posterior 
aorte to the extremities, and is returned by the veins to the vena-cava ; 

it then passes through the tissues of the glandular sac of the renai 
organ ; it there loses its urea; the renal organ performing the same 
office as the kidneys of vertebrated animals, thence passing through 
the gills, and in the gills through a fine net-work of capillaries, and by 
contact. with the air in the water becoming oxygenated, the gills per- 
forming the same functions as the lungs of vertebrated animals. ‘The 
blood circulating through the thin portion of the mantle also becomes 
oxygenated to a certain extent, the action of the capillaries of the gills 

being supplemented by those of the mantle ; from the capillaries of the 
gills the blood returns to the auricles and from them to the ventricie. 
The body sinus connects with the vena-cava by an oval opening, which 
is covered by a projection from the anterior side, which is held in 
place by a muscular cord; this arrangement of the valve permits the 
flow of blood from the sinus to the vena-cava, but effectually prevents 
any return. Theauricles are connected with the ventricle by an oval 

opening; the “lips” of this orifice are very thin and extend into the 
ventricles (Pl. 8, fig. 4), they are in shape like a sack, with both ends 

open. At the orifice they are kept apart by their attachment to the 
margins of the orifice, but as they recede the two margins fall together. 

When the auricle contracts, the blood easily passes through this valve, 
but when the ventricle contracts, the margins fall together, preventing 
the return of the blood to the auricles and causing it to be forced 

through the aorte. | 
The pericardium has direct communication, both with the blood sys- 

tem and also with the branchial chamber, and thus contains a mix- 

ture of blood and water. 
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The non-glandular sac of the renal organ connects with the 
branchial chamber, is filled with water and carries off the waste pro- 
duct separated from the blood by the action of the glandular sac. 

SEX AND REPRODUCTION. 

Formerly the Anodonta was considered to be androgynous or uni- 

sexual, that is, the male and female organs combined in one animal. 

Leeuwenhoek, in 1702, maintained that they were bisexual, though 

afterward changing his opinion, The former view is now accepted 

by nearly all writers on the subject, though it is still maintained by some 
that they are unisexual. ‘The fact that the organs of generation in 
all individuals are very similar, and as far as my observation goes, dur- 
ing the breeding season fully nine-tenths of the animals have their gills 
distended with young, gives some plausibility to that belief, for if the 

animals are bisexual, we would naturally expect to find the sexes 
in about equal proportions. Itis claimed also that from the greater 

room required by the female in the shell, owing to the distension of the 
gills with the young, that the shells of that sex are more gibbous than 
those of the male, but so far as Anodonta fluviatilis is concerned, that 

belief is an error, though undoubtedly true in regard to some 
species of Unio. Among the few Anodonta found by me, the gills of 
which did not contain young, were some, the gibbosity of which was 
so great thatthe thickness was nearly equal to the height, while among 
those, the gills of which did contain young, were some quite flat, the 

thickness scarcely exceeding one-fourth the height. That some of the 
animals were without young does not weaken the force of the argu- 
ment of those believing in unisexuality, for even if theanimals were 

hermaphroditic, from various causes there would, in all probability, | 
be some without young. It seems to me that the simplest way to set- 

tle the matter would be, not microscopic investigations, but to collect 
large numbers at the time when the gills of the females are distended 
with young, if half or even one-third were without young it would nearly 
prove the bisexual view to be right; on the other hand, if nearly all 

_ were with young, the opposite would be proved. For certainly in order 
to fertilize the individuals in a pond or river, the males should be in con- 
siderable numbers. The generative organs, testes and ovaries consist of 
racemose glands, situated on each side of the subhepatic region of the 
body, the external openings of which are near the attachment of the 
inner gill to the body by the side of the openings of the pleural sac of 
the renal organ. The egg is globularand transparent. The sperma- 
tozoa are short rod-like bodies, with an active cilium. The yolk of the 

egg is prolonged intoa short tube with open end, through which 
(according to Barry) the spermatozoa enter. The ova pass out of 
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the generative opening during the latter part of summer, passing into 
_ the cavity formed by the two lamellee of the outer gills, and there re- 
main until the following spring, ,;when they are sufficiently developed 
to leave the protection of the parent. 

The yolk divides into two portions, nearly, but not quite, separating. 
The valves are connected by a hinge; near the hinge line is an 
adductor muscle, which by its frequent contractions gives a flapping 
motion to the valves ; in the angle formed by the junction of the two 
valves is ashort hollow tube, from which is produced a long filament 
known as a byssus; the valves are slightly convex-trigonal in outline, 
presenting very much the appearance of a shield (PI. 4, fig. 2), in no 
respect resembling the adulé shell. The apex is prolonged into aser- 
rated spine at right angles to the shell, the teeth or serrations are on the 
upper portion of the spine and are in two rows. After the valves have 

become definitely closed by the action of the adductor muscle, the 
halves are blended together, the gills are developed, the foot grows, the 
form of the shell changes, and the young Anodonta becomes like the 
parent in every respect except size. | 





THE ABORIGINAL WORK ON BLUFF POINT, YATES COUNTY, N. Y. 

By S. ElAnr Weicutr, Penn Yan, N. Y. 

The accompanying diagram (plate 14) represents an ancient work in 
the town of Jerusalem, Yates county, N. Y., and is on Bluff Point in 

lots numbers 5 and 6, on the farm of Mr. Harris Cole. 

Bluff Point is a high and rather sterile region lying between the two 

arms of Keuka lake, its ridge being about 800 feet above the lake. 
This aboriginal work occupies about seven acres of land, extending 

from the highway on the-top of the ridge westward, or toward the 
west arm of the lake, having a slight descent westward. The sedi- 
mentary shales and flags of the Portage group are only one or two feet 

below the surface. ; : 
The curious structure consists of (what I may call for the want of a 

better term) graded ways of from three to eight feet wide, and now 
about one foot high, with a vast number of large flat stones set in the 
ground edgewise on each side of the ways, the stones leaning toward the 
middle of the ways. The indications are that these graded ways have 
never been over two feet high. All the areas between these ways are 

depressions, in which water remains until evaporated, the nearness of 
the rock below, often being only twelve or fourteen inches, preventing 
its absorption. These areas, or many of them, contain bogs of carex, 
and some grass, but in the summer are dry and afford a fair pasturage. 
The dirt used to make the ways was taken from these areas causing 
the depressions, and the rock beneath was no doubt at that time com- 

pletely laid bare and furnished the flat stones that are set in on each 
side of the graded ways. 

All of that portion of the work in lot number 6 has never been 
ploughed and the ways are easily traced when the grass has been re- 
moved. Those lying in lot number 5 have been destroyed, but are 

traced from the quantity of small fragments of stones still on the sur- 
face. 3 

I have not been able to find any relics in this work, which is one 
of the strangest structures in the State. I find nothing similar to it, 
figured in any work on archeology. 

[Sen. Doc. No. 38. ] _ 25 
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No trees are in the structure except a few young ones. There is no 
living spring of water nearer than a mile at the south-west. 

The purpose for which this structure was made, and the race who 
built it, are matters of conjecture. Had interments been made in the 

ways, the fact would have been fully disclosed by the destruction of 

all that portion in lot number 5. But none of the oldest inhabitants 
of the region have ever seen any relics of bones there. The soil has 
not depth enough anywhere in the seven acres (being seldom more 
than eighteen inches deep) to allow of human interments. 

Its rectilineal divisions, some of which are over five hundred feet 
long, are made with almost mathematical accuracy, and indicate a 
skill we can hardly attribute to the red man. This work may belong 

to the age,of the mound-builders and be one of the many curious 
structures of that people. 



NOTES ON THE GEOLOGY OF YATES COUNTY, N.Y. 

By Bertin H. Wrieut, Penn Yan, N. Y. 

SURFACE. 

The surface of Yates county is divided by five great ridges extend- 
ing in a northwardly direction. These ridges gradually decline, from 
a height of 600 to 1,800 feet above Seneca lake, to a gently un- 
dulating region in the towns of Torrey, Benton, Potter and Middle- 
sex. The first ridge is between West River hollow and Canandaigua 
lake, and ends in an abrupt promontory about 1,000 feet above the 
valley beneath it, and about 1,780 feet above the level of Seneca lake. 

EXxPLaNATIon :— Section across Yates county, NV. Y., from the head of ES lake 
to Dresden, on the west shore of Seneca lake. 

Horizontal scale = 4% miles to 1 inch. 
Vertical scale — 1,066 feet to 1 inch. 

. West River hollow. 
Italy bill. 

G 
d. 

1. Moscow shale, 100 ft. e. Flint creek, Italy hollow. 
2. Tully limestone, 12 ft. J. Italy hill. 
8. Genesee slate, 150 ft. q- Sherman’s hollow. 
4, Portage group, 1,000 ft. West hill. 
4’, Stratum of ey psiferous limestone, 114’ 7. lLarzaliers’ hollow. Valley of ancient 

thick. outlet of Lake Keuka. 
5. Chemung group. f: Kast hill. 
a. Level of Canandaigua Jake. . Vailey of E. branch of Lake Keuka, 331 
b. West ridge. ft.’ Former outlet of Lake Keuka. 

The next ridge eastward lies between West River hollow and Flint 
creek or Italy hollow, ending near Potter Centre, and in the southern 
portion of the town of Italy presenting almost perpendicular sides and 

rising quite as high as the one west of it. The next is called Italy 
hill, and at its highest point, which is very near the middle of the 

eastern boundary of the town, rises nearly as high as those west of it. 
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West hill ridge is the next in order, and joins with Italy hill in the 
southern portions of Jerusalem and Italy, forming a large area of high 
land. Crossing Larzalier’s hollow, through which the waters of Lake 
Keuka once flowed into Kashong creek, we ascend East hill. This 

elevation is short, terminating at the north in level lands near the 
northern boundary of the town of Jerusalem, and in Bluff Point at the 
south. There isa cutting through this ridge at Branchport to Kin- 
ney’s Corners which divided Bluff Point from the main land and 

made an island of it when the level of the lake was seventy-five feet 

higher than at present. From East hill we descend into the valley 
of another former outlet of Lake Keuka, but more recent than the one 

through Larzalier’s hollow. Between this hollow and Seneca lake is 
_ an elevation which terminates in high landsin the town of Barrington. 

Rock FORMATIONS. 

Chemung Group. 

The three western ridges are capped with the coarse sandstones and 

shales of the lower part of the Chemung group. There are no good out- 
croppings of this rock in the county, but from surface indications it 

would appear that some of the strata are highly fossiliferous. The 
coarse white sandstones have yielded us some fine specimens of Dic- 
tyophyton tuberosum, Conrad, D. nodosum, Hall, and Lepidodendron 
corrugatum, Dawson. Associated with these was Hguisetides Wright- 
zana, Dawson, the description and figures of which are copied from the 

Quarterly Journal of the Geological Society of London for May, 1881. 

EQUISETIDES WRIGHTIANA.* 

PiateE XV — Figs. 1-3. 

“ This is a specimen from Mr. Wright’s collection. It is a cast in 
sandstone, six centimetres in diameter, with nodes from four to five 

centimetres apart. The surface has a slight carbonaceous coating and 
is finely tuberculated, the tubercles being very regularly arranged, and: 
representing the bases of very short hairs or bristles, which are seen. 

entering the surrounding matrix. Impressions above the joints ap- 
pear to indicate sheaths, each of about twelve broad leaves, which are 
abruptly narrowed and acuminate at the top, and show an indication - 
of a median nerve or rib (fig. 10). The leaves of the sheaths are one 
centimetre broad and one and seven-tenths centimetres long. It would 
be possible, however, to interpret these supposed sheaths as due to mere — 
plications or foldings of the epidermis ; and in this case the plant may 
have borne verticils of leaves. of which these supposed sheaths may be 
merely the remains. The first explanation, however, appears more 

a 

*See note at the end of explanations of figures on Plate XV. . 



\ 

Nores oN THE GEoLoGy or Yates County, N. Y. 197 

probable ; and, if it is correct, the plant is a true Mgwisetides, and the 
present specimen is the first occurrence of this genus in beds older 
than the carboniferous. It is to be observed, however, that Unger 

has described from the Cypridina-slates of Thuringia plants of the 
genera Kalymma and Asterophyllites (A. coronaia) with sheaths at the 
nodes ; and my A. scutigera, from St. John’s, has verticils of scales at 
the joints, which may represent sheaths. The present species has a 

remarkable resemblance in its markings and the form of its sheaths 
to a greatly magnified stem of the modern Lgwisetum fluviaiile, 
except that the leaves of the sheaths are shorter.” 

“The species is named in honor of its discoverer. Its essential 
characters will be as follows :” | 

‘Stem stout, cylindrical or broadly ribbed: surface marked with short 
hairs or tubercles regularly arranged. Sheaths atthe joints, of about 
twelve leaves, of the general form of those of Hguisetumfluviatile.” 
“The specimen is from the Chemung group (Upper Erian) of Italy, 

New York.” 3 | 
Somewhat higher up we found Cyclostigma affine, Dawson, the de- 

scription and figure of which quoted from the same source as above- 
named, we herewith give below : 

CYCLOSTIGMA AFFINE. 

PuaTte XV — Figs. 4, 5. 

“Stem marked with alternate circular leaf-bases or areoles, slightly 
prominent below, evanescent above, and each with a circular dot or 
vascular mark. Scars scarcely two millimetres in diameter, and sepa- 
rated by finely corrugated bark, about twice their diameter apart. 
These markings occur on a stem about an inch in diameter. The 
Knorria, or decorticated form of this plant, presents irregular wav- 

ing ridges, produced by the longitudinal confluence of the oblique 
vascular bundles.” 

“This plant is the nearest approach to the well-known C. kiltorkense 
of Ireland, hitherto found in America. It differs chiefly in the more 
closely placed areoles. It was collected by Mr. Wright, and is from 
the Chemung (Upper Hrian) of Italy, New York. The study of this 
plant has led me to the belief that Stigmaria exigua of my report of 
1871 may, when better known, prove to be a new species, allied to the 
present, and a member of the genus Cyclostigma.” 

In some of the coarse shales the little Ambocela umbonata, var. 

gregaria, Hall, occurs to the entire exclusion of every thing else. 
Discina Alleghania, Hall, Orthis carinata, Hall, O. troga, Hall, occur 
sparingly, while large slabs are readily obtained that are filled with 
Atrypa hystrix, Hall, without spines, and associated with Strophodonta 
Cayuta, Hall. 
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Contrary to statements heretofore made, the Chemung group doeg 

not appear in either Starkey or Barrington. The coarse, easily-broken 
sandstones of the lower Chemung are readily distinguished from the 
fine-grained and tougher Portage rock, even in the absence of fossil 
remains; and in Italy hollow where the junction of the two forma- 
tions may be seen, the difference is very perceptible. | 

Portage Group. 

The greater part of Yates county is occupied by the Portage group. 
The lower portion of the group contains much iron pyrites and is di- 

vided into thick, solid strata of sandstone separated by shaly-beds. 
The sandstone is quarried in many places and forms a valuable build- 

- ing material. 
We give herewith a cut showing evidence of disturbance as seen in 

the “ Big gully.” 

Section in “Big Gully.” 

In the southern part of Milo, on the farm of Mr. Valentine, there 
is a large area of naked rock, or covered in places with a few inches 
of soil. Here is a fine exhibition of glacial action in the polished 
and grooved surface. Some of the strize are of considerable depth 
and all parallel. Deposits of tufa and travertine are found in moist 
ravines in this group. Concretions of various sizes and shapes are 

-- common and often mistaken for petrifactions. Small cubical crystals 
of iron pyrites (‘‘ fool’s gold ”) are not uncommon in some places. 

Fine water-falls occur in several places. In Eggleston’s gully, in 
Barrington, there is one of one hundred feet, in one unbroken descent. 
Some very good examples of ripple-marks or mud-waves may here be 
seen. In Bruce’s gully, in Milo, are two falls of sixty and forty feet 
each. Here, in Bruce’s gully, about forty feet from the base of the 
Portage, Dr. 8. Hart Wright found a fossil, which Dr. J. 8. Newberry 
pronounces the only Devonian representative of Agassiz’s genus Pris- 
tocanthus he knows of. | 
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The fossil remains are not plentiful, and can best be obtained in 
quarries and cuttings. At Whitaker’s quarry, in Milo, we have ob- 
tained fine specimens of Orthoceras Atreus, Hall, and O. Thyestes, Hall. 

Within the chamber of habitation of a large specimen of the latter, 
which we collected at this locality, we found two perfect specimens 
of Orthoceras, each about three inches long, and with chamber of habi- 
tation one inch in diameter. The shell was broken off of one side in 

getting out the specimen, thus exposing the interior. 

At a quarry in the town of Milo we obtained some specimens of 
Lepidodendron which seem to be L. primevum, Rogers, but pre- 

. gent the curious peculiarity of having the leaf-bases depressed, instead 

of being prominent (see remarks on this by Dr. J. W. Dawson in the 
Quarterly Journal of the Geological Society, May, 1881). In the same 
quarry carbonized remains of immense fern petioles five inches broad 
and several feet long occur. F'ucoides graphica, Hall, abounds in the 
argillaceous strata, and a magnificent specimen of Spirophyton, sp. ? 
was foundinthe upper shales. Lunulicardium ornatum, Hall, occurs 

sparingly. “ Cone-in-cone” and pyritiferous nodules of curious shapes 
occur in the Big gully. Cardiopsis robusta, Hall, is met with quite 
frequently. Mr. Wm. Buxton, of Milo Center, has found three fine 
specimens of Plumalina plumaria, Hall, in the uppermost shales. One 
of the specimens is fourteen inches long. We have never found Spi- 
rifera levis. Hall, though ever on the look-out for it. 7 

At the Whitaker quarry, in the town of Milo, we discovered a fern 
which Dr. Dawson has indicated asa new genus. The following is his 
description taken from the Quarterly Journal of May, 1881: 

ASTEROPTERIS NOVEBORACENSIS. 

Puiate XV —Figs. 6-15. 

«The genus Asteropteris is established for stems of ferns having the 
axial portion composed of vertical radiating plates of scalariform tis- 
sue imbedded in parenchyma, and having the outer cylinder composed 
of elongated cells traversed by leaf-bundles of the type of those of 
Zygopteris.’ 
“The only species known to me is WS ne by a stem 2-5 centi- 

metres in diameter, slightly wrinkled and pitted externally, perhaps by 
traces of aerial roots which have perished. The transverse section 
shows in the center four vertical plates of scalariform or imperfectly 
reticulated tissues, placed at right angles to each other, and united in 

the middle of the stem (figs. 1-4). At a short distance from the 
center each of these plates divides into two or three, so as to form an 

axis of from ten to twelve radiating plates, with remains of cellular 
tissue filling the angular interspaces (fig. 3,5). The greatest diameter 
of this axis is about 1.5 centimetres, Exterior to the axis the stem 
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consists of elongated cells (fig. 7), with somewhat thick walls, and 
more dense toward the circumference. The walls of these cells pre- 
sent acurious reticulated appearance, apparently caused by the cracking 

of the ligneous lining in consequence of contraction in the process of 
carbonization. Imbedded in this outer cylinder are about twelve vas- 
cular bundles (figs. 2, 3, d), each with a dumb-bell-shaped bundle of 

scalariform vessels inclosed in a sheath of thick-walled fibres. Each 
bundle-is opposite to one of the rays of the central axis. The speci- 
men shows about two inches of the length of the stem, and is some. 
what bent, apparently by pressure at one end.” 

“This stem is evidently that of a small tree-fern of a type, so far as . 

known to me, not heretofore described,* and constituting a very com- 
plex and symmetrical form of the group Paleozoic Ferns, allied to the 

genus Zygopteris of Schimper. ‘The central axis alone has a curious 
resemblance to the peculiar stem described by Unger (‘‘ Devonian 
Flora of Thuringia”’) under the name of Cladoxylon mirabdile ; and 
it is just possible that this latter stem may be the axis of some allied 

plant. The large aerial roots of some modern tree-ferns of the genus 
Angiopteris have, however, an analogous radiating structure.” 

The specimen is from the collection of Berlin H. Wright, Hsq., of 
Penn Yan, New York, and was found in the Portage group (Upper 
Hrian) of Milo, New York, where it was associated with large petioles 

of ferns and trunks of Lepidodendra, probably L. chemungense and L. 
primevum.” 

“Tn previous communications to the society I have described three 
, Species of tree-ferns from the Upper and Lower Devonian of New York 
and Ohio; and this species is from an intermediate horizon. All four 
occur jn marine beds, and were, no doubt, drift-trunks from the fern- 

clad islands of the Devonian sea. The occurrence of these stems in 
marine beds has recently been illustrated by the observation of Prof. 

A. Agassiz, that considerable quantities of vegetable matter can be 
dredged from great depths in the sea on the leeward side of the Carib- 
bean islands. The occurrence of these trunks further connects itself 
with the great abundance of large petioles (Ahachiopteris) in the same 

' beds, while the rarity of well-preserved fronds is explained by the 
coarseness of the beds and also a the probably long maceration of the 
plant-remains in the sea-water.” 

Nowhere in the county does the rock change in character suffieiently 
to warrant the sub-divisions which Prof. Hall gives to this group in 
Livingston and Alleghany counties. The entire thickness of the group 
in Yates county cannot be less than 1,000 feet. 

* Prof. Williamson, to whom I have sent a tracing of the structure, agrees with me that 
it is new. 
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Genesee Slate. . 

The next formation in the natural order downward is the Genesee 
slate. This extends the entire length of the county from north to 
south, and there are many fine exhibitions of the entire thickness of 
the dark, fissile carbonaceous shales, but the fossil remains are but 

sparingly distributed. In aravine near Shingle point, on Seneca lake, 
there is a stratum about two feet thick, and near the middle of the 

formation, which abounds in fossils, among which are the following : 
Lepidodendron, sp.? Very large and fine. 

Goniatites, sp.? Very large and fine. 
- Levorhynchus quadricostata, Vanuxem. 

Lingula spatulata, Vanuxem. 
Discina Lodensis, Vanuxem. 

Discina truncata, Hall. 

Also a large number of small gasteropods. 

Septaria of all sizes from a few inches to two feet in diameter and 
of many curious shapes occur plentifully. The major part of them 
are over ten inches in diameter and flattened. They usually contain 
cavities which are lined with crystals. Usually the calcareous filling 
in the septe and the body are worn away unequally, producing many 

curious forms, and many of the people along the exposure of these 
shales possess their ‘‘ petrified turtles.” 
This is the first formation encountered in passing down thie outlet 

of Lake Keuka (Crooked lake). At Randall’s Mills these shales form 
an abrupt cliff seventy feet high and intensely black. They extend to 
the Oil mill, a mile below where the-water tumbles over a cascade of 

fourteen feet, formed by the Tully limestone. 

FAULT IN THE OUTLET oF LAKE KEUKA. 

. Fie. 3.— Section in outlet of Lake Keuka, showing a fault of forty feet me occurs near 
the Oil mill. 

It seems proper at this point to describe what we p Move to be a 
fault which occurs in strata at the outlet. 

At the Oil mill the Tully limestone and Genesee ae are almost level 

[Sen. Doc. No. ee 26 
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in an east and west direction, and incline very slightly to the south. 
This condition maintains throughout the outlet and in the ravines 

leading thereto wherever they are visible. The Tully may be traced 
for many rods below the Oil mill, standing out in bold relief while the 
shales above and below it crumble away. It disappears, having “run 
out” and for about one-half mile we find the upper portion of the 
Hamilton group (the Moscow shale) filled with its characteristic fossil 
remains. One mile further down and forty feet lower we again find 
the Tully with the Genesee slate above it and the fossiliferous blue 
Moscow shales beneath, all almost perfectly level. It is impossible to 
tell just where the fault occurs and its direction, owing to the superin- 

cumbent soil. In Bruce’s gully, a little further down, it is quite ap- 
parent that the break occurs about twenty rods from the entrance, and 
possibly by removing a few tons of soil the line could be found. 
We should say that it followed the general direction of the outlet and 
was, perhaps, its originating cause. 

Prof. 8. G. Williams, of Cornell University, examined the logality 

with me and fully concurs in the opinion expressed. 

Tully Limestone. 

This formation varies in thickness from eleven to fourteen feet and 

is divided into from three to five well-defined layers, varying in thick- 
ness from one to four feet. The upper stratum is much the thinnest. 
The upper surface of the third layer at Bellona is covered with pits of 
many curious and suggestive shapes. Many people believe them to be 

veritable tracks, and this belief has been strengthened of late by rea- 
son of sensational accounts of the wonderful “ tracks of men, children, 
dogs, cows, mastodons,” etc., which have been published by a corre- 
spondent of a Rochester paper, who took plaster casts of some of the 

mastodon and human (?) tracks and sent them to editors and scientific 
men. 

It is evident that the “tracks” are solely the result of the eroding 
action of the elements. Water has, without doubt, been confined in 

its course between these layers. 
It is a fact that these cavities do, in many instances, bear a striking 

resemblance to the tracks of men and animals. We have walked fora 
rod or more, taking natural strides and stepping in well-fitting pits 
each time. 

At several places the Tully limestone is much flexed ; at Bellona the 
dip to the N.is 4°. In the town of Starkey it is undulatory. 

The two upper layers have a remarkable growth of corals. At Bel- 
lona the following abound: Alveolites Goldfussit, Billings, Favosites 

Argus, Hall, Zaphrentes simplex, Hall, Heliophyllum Halli, Edw. and 
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Haime and Cystophyllum Americanum, Edw.and Haime. There is also 

a form that resembles the last in structure, but 1s greatly flattened and 
attains a length of two feet. Where these corals occur the limestone 
is so impure as to be hardly worthy of the name, being dark, loose and 
“‘rotten.” No brachiopods or other fossils are found with the corals. 

The third layer contains a few fossils; the fourth and fifth. many. 
It is useless to look for Rhynchonella venustula, Hall, above the lowest 
layer. ‘They are most frequently found within a foot of the base, ac- 
companied by a small, circular, flattish species of Atrypa. This seems 
to be what Mr. Vanuxem named 4. lentiformis, and which has been 
considered by more recent authors as identical with A. reticularis, L. 

Although the two agree perfectly in markings, we have never, among 
thousands of the latter species, found one that agreed with the former 

-in shape. Nor have we ever collected from the Tully a specimen of 
Atrypa larger than a half-grown <A. reticularis, such as are found in 
the shales below. The A. lentiformis, Vanuxem, is always less ventricose, 

smaller and more nearly circular. Orthis Tulliensis, Van., occurs 

with &. venustula also, but more sparingly than the last, and we have 

never found either above or below the Tully. Loxonema neaxilis, Phill., 

isnot uncommon. Proetus marginals, Con., has been found here. 

Mr. William Buxton found a very fine specimen at Bellona, 
resembling Nautilus magister, Hall, but it does not enlarge so rapidly ; 
also a fine Cyrtoceras, sp.? Mr. William Coon, of Milo Centre, N. Y., 

found the largest and most perfect Orthoceras we have ever seen from 

Devonian rocks, in the '[ully limestone at Bellona. These are the only 

Oephalopods we have seen or known of having been found in the Tully 
limestone in this county. 

There is a cave of considerable size in a gully near the ‘‘ Old Friend 
House ” in the town of Torrey. The entrance is only large enough to 
admit a small boy, and children have crawled ina distance of fifteen or 
twenty feet, projecting in front of them a long pole with a torch at 
the end, thus being enabled to see a considerable distance and to ob- 
serve side chambers. About a rod from the entrance there is a sudden 

contraction of the passage-way which prevents further progress, but it 
enlarges greatly beyond this point. Some fine stalactites have been 
taken from beneath the limestone. 

Moscow Shale. 

This formation is finely exposed in Yates county, appearing in 
Kashong creek in the town of Torrey, formerly the shore line of 
Seneca lake, as far south as Shingle point, and cropping out in the 
outlet of Lake Keuka, Near Hopeton, is an outlier which was once 
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an island in the outlet of Lake Keuka. This is called the “Sugar 
Loaf.” On the west and south sides of Sugar Loaf, which is about 
sixty feet high, the rock is free from soil, and certain fossils may be col- 
lected there in abundance. The top is capped with the Tully limestone, 
which projects several feet beyond the shales beneath. Frequent 
calcareous layers about two inches thick occur here. ‘These consist 

wholly of fossil remains. The following are abundant at Sugar Loaf: 

Athyris spiriferoides, Eaton; Atrypa reticularis, Linn.; Chetetes 
fruticosus, Hall; Strombodes distorta, Hall; Streptelasma rectum, 
Hall; Amplezus sp.? Spirifera gr anuifores Hall; S..medialis, Hall, 

and S. mucronota, Con. 
The finest exposition of this formation and also of the succeeding 

Encrinal limestone, Ludlowville and Marcellus shales, is in Kashong } 

creek, in the town of Benton. Here all the fossils found elsewhere in 
the county (below the Portage) occur, and many not found in other 
localities. As the remaining formations of Yates county are best seen 
in Kashong creek, we invite attention to that locality. 

KASHONG OREEK. 
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Section along Kashong creek, from near Bellona to Seneca lake. Vertical scale, 124 ft. to 
linch. Horizontal scale, 4 mile to 1 inch 

This creek has its source in the swampy lands in the western 

part of the town of Benton and has, at two different periods, been the 
channel through which the waters of Lake Keuka have reached Sen- 
eca lake. By the map it will be seen that it has its origm in the Por- 
tage group, and runs through all the lower formations in the county. 

A few rods south of Bellona the Genesee slate and Tully limestone 

appear near an old saw-mill. 
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After leaving this point on the route to Seneca lake through Kash- 
ong creek, we first descend through fifty-five feet of nearly horizontal 
shale, occasionally interrupted by layers of sandstone. In this, and 

- about two-thirds the distance down, we found the spine of a new species " 
of Ctenacanthus, the description of which, by Dr. J. S. Newberry, is 

herewith published for the first time. [See end of thispaper.|] This 
stratum terminates in a bed of pyritiferous shales. This is followed by 
eight feet of coarse shales, which are remarkably rich in Strophodonta, 
and is succeeded by another layer of pyritiferous nodules twelve feet 
thick, and this by seven feet of calcareous shales, exceedingly rich in 

well-preserved fossil remains, though in a portion of this layer (the argil- 
Jaceous shales) fossils are abundant, it is difficult to obtain per- 

fect specimens. In the calcareous layers, which are from two to eight 
inches thick, fossils are most common and can usually be obtained 

' free from gangue. The following are very plentiful : 
Tropidolentus carinatus, Conrad, Chonetes mucronata, Hall, Orthis 

Vanuzemi, Hall, O. leucosia, Hall, Spirifera granulifera, Hall, Modi- 
omorpha concentrica, Conrad, M. macilenta, Hall, Atrypa reticularis, 

Linn, Michelinia stylopora, Haton, Mytilarca oviformis, Con. Several 

species of undescribed fossils in the genera Pterinea, Aviculopecten, 

Platyostoma, Loxonema, Fenestella, Fistulipora and Alveolites. 

(Fragmentary portions of Phacops rana, Green, and Dalmanites 
Boothi, Green, are very common also,\ but perfect specimens of the for- 
mer are not common, and of the latter only three have been found here 
that we are aware ol. ( Hue articulations of Homalonotus Dekayt, 
Green, are frequently nied )but Mrs. B. H. Wright and Wm. Buxton 
have found the only heads (two) that we know of from this locality. 

This stratum continues to the brink of the first fall where the char- 

acter of the rock changes from a loose calcareous shale to solid, com- 
pact layers of a lighter color. Here occur several pot-holes, one of 
which is two feet in diameter and the same in depth. These are near 
the brink of a fall of nearly thirty feet. In the lower portion of this 
layer are some fine Cypricardites, with most of the species found above, 
Then follows a calcareous stratum seven feet thick, containing many 
crinoidal fragments. This rests upon the ENCRINAL LIMESTONE, 
which is about three feet thick and forms the brink of the middle fall 
of twenty-nine feet. This Encrinal limestone is quite hard, takes an 
excellent polish, and being made up almost wholly of crinoidal stems 
and rays, makes a fine polished slab. There is but one brachiopod 
which is plentiful in this limestone. 

Pentamerella payilionensis, Hall, Hridophyllum Verneuilianum, 

Kd. and H. and Diphyphyllum cigas, Rominger, are very plentiful also. 
Among the crinoids are several undescribed species, see Dolatocrinus 
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liratus, Hall, and Megistocrinus depressus, Hall. Fine gasteropods are 
plentiful throughout this and the preceding formations, but are best 
preserved and obtained in best condition in this limestone. Among 

-the commonest are Pluerotomoria filitexta, Hall, P. Itys, Hall, Macro- 

cheilus Hamiltonie, Hall, Platyostoma lineata, Conrad, Platyceras 
Thetis, Hall, P. symmetricum, Hall, and P. carinatum, Hall. 

After making a detour around the falls it is at once apparent that 
we are in a different formation, by the greenish color of the shales. 

We believe that all of the fossils found in this formation, the Lup- 
LOWVILLE SHALE, are found in the higher beds, but the reverse is far 
from being true. Brachiopods are quite scarce and there is a general 
thinning out of representatives of all the orders. These shales are 
succeeded by darker ones, thirty-five feet thick, containing nearly 
the same fauna. ‘These continue to the lower fall, which marks the 

beginning of the dark, MARcELLUS SHALES, which continue to 

Seneca lake. The only fossil which is here plentiful in the Marcellus 
shales is Orthoceras subulatum, Hall. : 

The thickness of these formations was obtained by taking a series 
of levels from Bellona to Seneca lake. The results cannot be far from 

correct, as the dip in that direction is scarcely appreciable. My 

father, Dr. S. Hart Wright, a practical surveyor and engineer, assisted 
me in the work, and the results may be relied upon as correct. 

Notr.— The following description by Dr. J. S. Newberry, State Geologist of Ohio, is 
here published for the first time : 

CrenacantHus WRIGBHTI, n. sp. 

Plate 16, figs.1-3. 

‘‘Spine of large size, long-triangular in outline; anterior margin straight, laterally 
‘‘compressed; medullary cavity large, opening posteriorly to the middle of the spine; above 
‘this point the posterior surface is traversed by a strong elevated rounded ridge; denticles 
“small; directed backward; surface of exposed portion entirely covered with closely 
‘“‘nectinated ridges of nearly uniform width on the front and sides, becoming narrower and 
‘legs disinctly pectinated near the posterior margin.  — 

“<The spines of this species must have been very striking in their characters, both as re- 
‘yards form and markings. The anterior margin seems to have been absolutely straight 
‘<from base to summit. Along the line of junction between the enameled and buried por- 
‘‘tions the spine must have been twoinches wide, butit tapered rapidly upward, terminating 
‘‘in a slender, acute point. The exposed surface is more completely covered with ridges 
‘¢ similar in character, and the pectination is more crowded than in any other species known, 
‘In its broad base, its general and uniform ornamentation, this spine has some resemblance 
“to ©. speciosus, St..John, specimens of which have been in my hands; but the line of de- 
‘¢marcation between the ornamented and buried portions is less oblique, showing that the 

“position was more erect; the ridges are considerably coarser and the form is straighter. 

“he pectination is also less oblique and closer compared with the coarseness of the 
“ridges. : : 

4 Ei iveiion and locality.— Hamilton group, near the middle of the Moscow shale, Kasb- 

‘“‘ong creek, Yates county, New York, where it was obtained by Mr. Berlin H. Wright, 

“from whom it is named.”’ 



DESCRIPTIONS OF NEW SPECIES OF FOSSILS FROM 

THE TRENTON GROUP OF NEW YORK, 

BY C. D. WALCOTT. 

Genus GLYPTOCRINUS, Hall. 

GLYPTOCRINUS ARGUTUS, 7. Sp. 

Plate 17, fig. 9. 

Calyx small and somewhat pentangular from the depression of the 
interradial areas. Underbasals apparently obsolete. Basals five, 
pentagonal, more than twice as wide as high. Plates of first ring 
of primary radials wider than high, heptagonal, the upper margin 
slightly concave to receive the convex basal margin of the second 
series, the plates of which are hexagonal, their upper margin bearing 
the pentagonal plates of the third series of primary radials upon which 
the first bifurcation takes place. Fifteen plates above another bifurca- 
tion occurs, every alternate plate between bearing a rather long jointed 
pinnule that in very young specimens has the form of a small 
armlet. , 3 

Interradial area occupied by three series of plates of one, two and 
three plates respectively, above which none were observed. A single 
Label occurs between the first two plates above the first bifurcating 
plate. 

Surface of plates a little roughened but not granulose. 
Column of medium size, round, and formed of alternating thin and 

thick plates, the latter having a projecting denticulated margin. 
The calyx of the specimen from which the above description is 

drawn has a width of 3.5™™. at the summit, and a height of 2.25" ™, 
up to the first bifurcating plate. A specimen about three times as 
large has the basal plates a little higher in proportion to the width 
and the radial plates are marked by an elevated rounded ridge which 
bifurcates on the third radial. The upper series of interradials is also 
ornamented by threé narrow crenulated ridges crossing each other at 
the center of each plate. A specimen intermediate in size to this, also 
the one figured, presents these characters in a slight degree. 

Formation and locality. Upper portion of the Trenton limestone 
Trenton Falls, New York. 
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GLYPTOCKINUS ? SUBNODOSUS, 7. Sp. 

Plate 17, jig. 3. 

Calyx of medium size, obconical, interradial areas slightly depressed. 
Basal plates hexagonal, height and width subequal, the first in- 

terradial plate resting on the upper margins. First radial plate hep- 
tagonaJ, alternating with the basals. Second radials quadrangular 
and supporting above the third radials which are heptagonal and form . 
the first bifurcating plate. A second bifurcation has not been observed, 
although thirty-two plates are shown above. Each alternate plate 
above the second bears a strong jointed pinnule. 

Above the first interradial plate, which rests on the basal and be- 
tween the two first radials there is a series of two, three and four, — 
above which there are traces of two morerows. ‘Two series of inter- 

axillary plates, of one and two plates, respectively, occur above the 
third radial plate. 

The surface of each radial plate is marked by a small node on the 
center of a narrow rounded ridge; the latter bifurcates on the third 
radial series, and also on the first, sending a branch to the center of the 
basals. The interradial plates have each a small node at the center, 
from which a low ridge radiates to each margin to meet those of the 
adjoining plates. ‘The secondary radials have a light longitudinal 
ridge, when well preserved. 

Column unusually large for a species of this character. 
When the arms and pinnule are well preserved they give a pecu- 

liar bushy appearance when matted down over the calyx. In the 
position of the first interradial plate and the character of the arms 
this species departs from the typical form of Glyptocrinus and some 
other generic reference may ultimately be made of it. 

Formation and locality. Upper portion of the Trenton lime- 
stone, Trenton Falls, New York. 

MEROCRINUS, n. g. 

General appearance of the body not unlike that of some species of 
FHeterocrinus and Dendrocrinus. : 

Underbasals pentangular, low and broad in the typical species. 
Basals hexagonal; radials pentagonal. Brachials six to seven in each 
ray, the upper plate pentagonal and supporting the free divisions of 
the arms above. In the right posterior ray there is a bifurcating 
plate resting on the radial below, and supporting above on its right 
sloping side the true brachial series of the arm, and on the left a row 
of quadrangular plates, vertically arranged. This series of plates 
resemble the brachial plates, except that they are more elongate. 
They undoubtedly formed the posterian side of an anal tube, corre 
Peas in this respect to the same series of plates in the genus 
ocrinus.’ Arms bifurcating frequently, gradually tapering. Pin- 

nule unknown. 
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The arrangement of the plates forming the calyx is similar to 
that in Dendrocrinus, except that the regularity of the radial series 
of plates is not broken by the interposition of the anal plates. In 
this respect Merocrinus is allied to Jocrinus, and also in the posi- 
tion of the plates supporting the anal tube. It differs from Locrinus 
in having a well-developed ring of underbasals, and also in the gen- 
eral appearance of the entire body. : 

The accompanying diagram gives 

" es “, the arrangement of the plates of the 

a fa] calyx and a portion of the arms. 
way 

oe i=Column. _iiUnderbasals. 

: a iii—Basals. iv—Radials. v—Brach- 
i nonin eee dene eer g | ting brachial plat d those of el ©): 6 porting brachial plates an ose O 

the posterior side of the anal tube. 

MEROcRINUS TYPUS, 7. Sp. 

Plate 1%, fig. 5. 

Calyx of medium size, broad at the base and gradually enlarging 
to a diameter one-third greater at the base of the arms. 

Underbasals pentagonal, low and broad, very obtusely wedge-shape 
above. Basals hexagonal twice as wide as high, alternating with the 
underbasals below and the radials above. adials pentangular, con- 
siderably broader than high, broadly wedge-shape at the base and 
narrowing slightly towards the upper margin. 

The first right postero-lateral plate above the radial is pentagonal 
and supports the brachial plates on its right sloping side, and on the 
left the posterior wall of the anal tube. The brachial plates are 
quadrangular, broader than high. The first bifurcation of the right 
postero-lateral ray occurs on the sixth plate above the bifurcating 
plate below, and that of the left ray on the sixth plate above the 
radial ring of plates, each division again bifurcating on the ninth or 
tenth plate above. 

_ The posterior plates of the anal tube are a little broader than high, 
decreasing in width towards the summit. The rounded posterior 
side of these plates gives this, the only. portion of the anal tube ob- 
served, the appearance of an arm extending up between the true 
arms. Other portions of the anal tube not observed. 

Surface of the plates slightly roughened. 
The portion of the column attached to the calyx is formed of thin 

round plates closely united. 
Formation and locality. Upper part of the Trenton limestone, 

Trenton Falls, New York. | 
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MeErocrinus CORROBORATUS, 7. SP. 

Plate 17, fig. 6. 

Body slender, elongate. Calyx small, broad at the base, increas- 
ing slightly in width above. 

Underbasals pentagonal, of medium size, and having a transverse 
diameter twice as great as the height. Basals larger, broadly hexa- 
gonal, alternating with the underbasals, and supporting above the 
pentagonal radial plates which have their width and hight subequal 
and their lateral margins scarcely uniting in the type specimen. The 
first plate, above the radial, of the right postero-lateral ray, is penta- 
gonal and supports the brachial plates and the posterior plates of the 
anal tube asin Merocrinus typus. The anal plates being much 

- more slender, but not showing any evidence of the attached portions 
of an anal tube, such as exists in the genus Locrinus. 

The arms are slender and bifurcate as in Merocrinus typus. 
The column near the calyx is formed of thin round plates, the 

plates gradually increase in thickness below until it nearly equals 
one-half of their transverse diameter. 

The anterior side of both this and the preceding species is un- 
known. | ; 

Formation and locality. Trenton limestone, Trenton Falls, New 
York. 

Genus IOCRINUS, Hall.* 

Two species of this genus have been described: J. crassus and 
I. subcrassus from the Hudson River Group of Lllinois and Ohio. 
f. subcrassus is distinguished from J. crassus by its smaller size, 
different aspect of the arms and less robust appearance while the 
Trenton limestone form of New York has more slender arms, a less 
robust appearance than /. subcrassus, and it also occurs at a lower 
geological horizon, and at a distant locality. In many respects, 
however, the three forms are but varieties of one species. Atpresent — 
it is convenient to designate them by separate names. 

Tocrinus TRENTONENSIS, 72. Sp. 

Plate 1%, figs. 7, 8. 

This species agrees so closely in all essential characters with Jocr- 
nus crassus and I. subcrassus, that a detailed description is unnec- 

— essary. 
The small pentagonal basals alternate with the large pentagonal 

radials which have their upper margins broadly truncated. Brachials 
four or five in each ray, the upper plate supporting the first division 

* As defined by Wachsmuth and Springer. 
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of thearms. In the right posterior ray, a pentagonal bifurcating plate 
rests on the radial below, and supports the brachial plates on its 
right sloping side above, and also arow of quadrangular plates on 
the left side. These plates form an elevated ridge, and support two 
thin, curved, broad plates that unite opposite the posterior ridge, 
where there is a smaller ridge. These plates are concave between 
their upper and lower margins, which gives a peculiar annulated 
appearance to the anal tube. Thisis usually well preserved, and gives 
a decided character to the species. The arms are slender and bitur- 
cate frequently the plates constituting them all projecting at the 
upper edge. 

This species is not uncommon at Trenton Falls, in the upper half 
of the Trenton limestone, and is usually associated with Heterocri- 
nus simplex and H. laxus. 

Formation and locality. Trenton limestone, Trenton Falls, N. Y. 

Genus DENDROORINUS, Hall. 

DENDROCRINUS RETRACTILIS, 2. Sp. 

Plate 1%, jig. 4. 
Calyx small, obconic. 
Underbasals pentagonal wider than high. Basals hexagonal, the 

posterior plate not showing in the specimens at hand. 
Radials broadest at the base, sloping a little from each side towards — 

the summit, those of the anterior and antero-lateral rays pentagonal 
and slightly wider than high. Six or seven brachials occur in each 
arm to the first bifurcation. The posterior side of the body is con- 
cealed in the matrix. : | 

' Arms long and slender, giving off, above the first bifurcation, at 
intervals of nine or ten arm plates, divisions which are more slender 
than the continuation of the arm. Although no pinnule are to be 
seen, in the specimen there is a small proturberance with a cicatrix 
upon it on the inner side of each plate composing the arms. 

The lower portion of the anal tube is shown by the presence of 
minute plates in the interbrachial spaces; it continues up above the 
plates as a compressed spiral, formed of a single series of elongate 
narrow plates or joints which probably supported a tubular exten- 
sion of the anal tube. That it was capable of being extended out 
beyond the limits of the arms, is shown by its present position and 
character. : 

This species has a general resemblance to Dendrocrinus Dyeri, 
Meek, but differs in the calyx and arms. 

formation and locality. Trenton limestone, Trenton Falls, N.Y. 
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Genus CALCEOCRINUS, /Zadd. 

Catcrocrinus BarRANDI, 2. sp. 

Plate 17, jigs. 1, 2. 

Body small, somewhat flattened on the dorsal and rounded on the 
ventral side. The swelling of the right dorso-lateral plate near its 
basal margin gives a constricted appearance to the body about mid- 
way of its length, when viewed from the dorsal side. 

Basal plate short, sub-triangular. First dorsal plate elongate, 
slightly concave on the lower margin, and narrowing upward to a. 
point near the summit of, and between, the dorso-lateral plates. The 
dorso-lateral plates are large and support the dorso-radial plates upon 
which rest the brachial plates of the dorsal arm. » 

The dorsal arm consists of a single series of subcylindrical plates. 
The first plate above the dorso-lateral plate is broader than high, and 
supports a pentagonal brachial plate upon which the arm bifurcates, 
the left branch bifurcating again on the sixth plate, and the right or 
ventral arm on the second plate, and again on the first and second 
above: the branches again subdividing near their upper extremities. 
Surface of body and arms granulated. Column round, composed of 
rather thick, slightly rounded plates. 

Owing to the anchylosing of the plates of the body, it is difficult 
to determine their outline. The description is drawn from two speci- 
mens, each showing the dorsal and right dorso-lateral sides. 

The species resembles Calceocrinus (Heterocrinus) articulosus 
Billings, but varies in the arrangement of the plates of the ventral 
arms. 

The specific name is given in honor of the eminent paleeontologist 
of Bohemia. 

Formation and location. Upper portion of the Trenton lime- 
stone, Trenton Falls, N. Y. 

Genus METOPTOMA—Paillips. 

Merortoma Briirnest, 7. sp. 

Plate 17, jigs. 12, 12a. 

Oval, subconical; apex at the most elevated point on a line with 
the anterior margin. The outline from the posterior margin to the 
apex is regularly convex, and from the apex to the anterior margin, 
slightly concave. The posterior margin has a slight undulation near 
its center. | 

Surface marked by shallow undulations and lines of growth par- 
allel to the margin. 

Length of shell, 26 mm., width, 20 mm., hight, 20 mm. 
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The specific name is given in honor of the late Mr. E. Billings, 
Palzeontologist of the Geological Survey of Canada. ‘ 

Formation and locality. Birdseye limestone, Buck’s Quarry, 
Russia, Herkimer Co., N. Y alae 

Genus BEYRICHIA—McCoy. 

BEYRICHIA BELLA, 7. Sp. 

Plate 17, figs. 11, 11a. 

Carapace large as compared with associated species. Length, 3.75 
mm., width, 2 mm. at the broadest part near the center. The 
hinge line is straight and shorter than the length of the valves, each 
end projecting. The center of the valve is strongly convex, and 
separated from the margin by a narrow channel; a strong deep sul- 
cus crosses the valve obliquely from the dorsal to the ventral margin, 
separating a large convex lobe on the anterior half : a second sulcus, 
not as deep as the anterior, crosses from the posterior third of the 
dorsal margin, and unites with the anterior sulcus two-thirds of the 
distance between the dorsal and ventral margins, separating a subtri- 
angular lobe adjoining the dorsal border and a narrower elongate 
strongly convex lobe onthe posterior portion ; this lobe is crossed by 
a. transverse furrow near the dorsal end, which separates a small de- 
pressed lobe within the postero-dorsal angle. : 

Surface finely granulose under a strong magnifying power. 
Beyrichia decora and B. venusta Billings of the silurian of anti- 

costi belong to the same group as B. bella. 
Formation and locality. Upper portion of the Trenton limestone, 

Trenton Falls, N, Y. 

Genus LEPERDITIA, Rouald. 

SupeEnus Isocuriina Jones. 

Leprrpitia (Isocuinina) ARMATA, 7”. Sp. 

Plate 1%, jig. 10. 

Carapace elongate, moderately convex; length, 8.5 mm., width, 
5mm. Hinge line straight to the lateral angles of the valve where 
it curves up and unites with the projecting lateral margins to form 
the produced anterior and postero-dorsal angles; anterior extremity 
broadly rounded ; ventral curve uniform ; posterior extremity ob- 
liquely rounded to the ventral curve. From the point of greatest 
convexity on the lower central half of the valve a strong unciform- 
shaped spine projects obliquely outward, the apex extending beyond 
the ventral margin and curving toward the anterior extremity of the 
valve; the section of the spine at the base is elliptical, becoming 
sharply angular on the posterior side as it nears the apex. 
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Surface of the valve and spine black, shining, smooth to the eye, 
but under the magnifier slightly elevated inosculating lines appear, 
radiating from the muscle spot; the interspaces are minutely punctate. 

It is associated with Leperditia fabulites and varieties of L. Can- 
adensis. 

formation and locality. Birdseye and Black River limestones, 
Buck’s Quarry, Russia, Herkimer Co., N. Y. 



PRELIMINARY NOTICE 

OF THE LAMELLIBRANCHIATE SHELLS OF THE UPPER 
HELDERBERG, HAMILTON AND CHEMUNG 

GROUPS. 

[Preparatory for the Paleontology of New York. ] 

Part 1. 

The fossil Lamellibranchiata of the higher groups of the New York 
geological series’ are often abundant, of great variety of form and of 
very interesting character. Our earlier knowledge of these fossils is almost 
wholly due to Mr. Conrad, who described eleven species in the Annual 
Report of the Geological Survey:in 1838; and during the following years 
this work was continued, both in the Annual Reports of the Survey and in 
the Journal and Proceedings of the Academy of Natural Sciences of Phila-. 

delphia. The total number of species described by Mr. Conrad from all the 
groups is about one hundred and ten, and fifty of these have been illustrated 

in the publications of the Academy. ‘The number of species at present known 
from the same formations is about six hundred, of which nearly five hundred 
are from the groups above the Oriskany sandstone. 

During and since this period the writer has made extensive collections of 
these fossils, both with his own hands and through the agency of his assistants, 
preparatory for publication in the Paleontology of New York. After having 

accumulated considerable collections, and feeling the importance of their 

proper identification, I engaged Mr. Conrad to examine the whole and to give 
his determination of the species which he had described. On three several 
occasions, previous to 1865, Mr. Conrad visited Albany for the express pur- 
pose of making these determinations and identifications, labeling one or more 
of each of those which he recognized as typical forms of the species, Through 
these means, and by later study and comparison, it is believed that nearly all 

the previously described forms have heen satisfactorily determined. 
In 1869 the writer printed and published ‘‘ Preliminary Notice No. 2, of 

the Fossil Lamellibranchiate Shells of the Upper Helderberg, Hamilton, 
Portage and Chemung groups,” etc., to the number of eighty pages, issued in 
December of that year. One hundred copies in this form were distributed. 
In January following the printing was resumed, and sixteen additional pages 
were printed. The pamphlet thus augmented, with a supplementary page 
stating the fact that the descriptions of other species were in type, was dis- 

tributed to the public. 
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It had been the intention of the author to incorporate that Preliminary 
Notice in the Twenty-third Annual Report of the State Cabinet of Natural 
History, with a preparatory Note making due acknowledgments for sources 
of aid and information, and giving the reason for the appearance of No. 2 in 

advance of No. 1. This report (23) was, however, not published till 1872.* 

In the mean time the burning of the State printing establishment destroyed 

the material in the hands of the printer} (leaving some proof-sheets only in the . 

hands of the author). No effort was afterward made to resume and complete 

the intended work, and the paper still remains incomplete. 

The Notice No. 2 was first printed because the investigations upon the 

genera there included were farther advanced; while comparatively little had 
been done in arranging the groups preceding those described. It had been 
the intention to follow Notice No. 2 with the early publication of No. 1, but 

owing to failing health in 1871, which compelled a cessation of work, and 

finally an entire absence from my duties, the work was not resumed till a later 

period. In-the mean time the volume V, Part 2 of Paleontology, including the 

Gasteropoda, Pteropoda and Cephalopoda, originally intended to follow the 
Lamellibranchiata, has been published. ‘The publication of the Lamelli- 
branchiata should have followed this volume directly, but the continued delay 
in authorizing the publication of the work induced the author in a anuary, 1883, 

to issue one hundred copies of the plates, long since completed, with a list of 

the names of the species proposed. ‘This volume has now been before the 
public for nearly a year. | 

Since the publication of Preliminary Notice No. 2, a more critical study of 

the forms included in the present paper has shown the imperative necessity of 

a revision and rearrangement of the species in reference to the genera to 
which they had in many cases heretofore been referred, and to the proposing 
of several new generic terms which the author believes will facilitate the work 
of the student in his investigations in this class of fossils. | 

In the preparation of the former paper, the author was very efficiently aided 
by Mr. R. P. Whitfield, then an assistant in the State Museum, to whom he 
expresses his obligations. In the preparation of the present publication, 

together with the previous revision of the species in their generic relations to 
Pectenide, Aviculida, etc., he has been indebted for the very valuable assist-' 

ance of Mr. C. E. Beecher, now an assistant in the State Museum. 

At the present writing, the volume of the text on the Lamellibranchiata is in 
press and the printing is essentially completed. 

The following Preliminary Notice No. 1 of the Lamellibranchiate shells of 
the Upper Helderberg, Hamilton and Chemung groups was originally 

communicated with the Thirty-fourth Report of the State Museum, at the be- 
ginning of 1881, and should have been printed during that year. This, 

together with several other papers which were communicated with the 
Thirty-third and Thirty-fourth Reports, were not printed in the published 

documents, and were afterward withdrawn and again communicated with 

the Thirty-fifth Report, of which this paper forms a part. 
ALBANY, January, 1884. 

* 1873 on title page is an error of the printer. 
t See Twenty-third Report on the State Cabinet Museum, page 249, 1872. 



PRELIMINARY NOTICE 

PART 1. 

MONOMY ARIA. 

DESCRIPTIONS OF SPECIES. 

GENUS AVICULOPECTEN (McCoy). 

SECTION a. 

AVICULOPECTEN PRINCEPS. 

Monotis princeps, CONRAD. Annual Report N. Y. Geolog. Surv., p. 117. 1838. 
Avicula parilis, CONRAD. Proceedings Acad. Nat. Sci. Phila., vol. 8, p. 239, 

pl. 112, fig. 9. 1842. 

Compare Aviculopecten Sanduskyensis, MEEK. Proceedings Acad. Nat. Sci. 
Phila., p. 161. 1871. 

Compare Avicula parilis, CONRAD? MEEK. Paleontology, of Ohio, vol. 1, p.197. 

1873. 
Compare A. pecteniformis, CONRAD. Jour. Acad. Nat. Sci. Phila., vol. 8, p. 240, 

pl. 12, fig. 14. 1842. 
Aviculopecten princeps (CONRAD) Haun. Pal. N.Y., vol. v, pt. 1. Plates and 

Explanations: Pl. 5, figs. 18, 19, 23, 24; pl. 24, fig. 7. Jan., 1883. 

Aviculopecten Sanduskyensis (MEEK) Haun. Pal..N. Y., vol. v, pt. 1. Plates and 

Explanations: Pl. 1, figs. 10,11. Jan., 1883. 

SHELL large, obliquely broad-ovate ; axis inclined more than 60° to the 
hinge-line; length and height nearly equal, varying within moder- 
ate limits; anterior margin convex ; the convexity increasing to the 
middle of the postero-lateral side, thence truncated and extending 
in a straight line to the beak, making an angle of from 30° to 40° 
with the hinge-line. Valves depressed ; left valve regularly convex; 
right valve nearly flat, or very moderately convex. 

Hinge-line straight, having a length of from two-thirds to more 
than three-fourths the length of the shell, and extending anteriorly 
as far as the antero-lateral margin with little variation. Beaks 
obtuse, rounded, anterior to the middle of the hinge. Umbo sub- 

[Sen. Doc. No. 38. ] 28 

* 
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tending an angle of about 130°. Ears large, triangular; posterior 
one the larger, and défined by the abrupt slope of the side of the 
umbo, while the anterior ear is separated by a distinct sulcus; 
lateral margins concave, becoming convex at the hinge-line. Byssal 
sinus broad, rounded, well-defined and indicated on the ear by a 
sulcus extending to the extremity of the beak. The right valve is 
flatter and proportionally broader than the left. The limits of the 
ears are clearly indicated by the rapid slope of the umbo, and the 
absence of strong radiating lines of ornamentation. 

Test thin, marked by numerous regular alternating rays, which 
increase in number by interstitial additions, and become broader 
and stronger toward the margins. These radiating ribs are crossed 
by very fine, sharp strie of growth. On the ears the rays are nearly 
obsolete, and the lines of growth are sharper and stronger than on 
the body of the shell. | 

The internal mould shows a simple, continuous pallial impression, 
extending nearly parallel to the margins, and terminating in a 
large sub-ovate muscular impression, wnich is posterior to the 
middle of the shell. The cavity beneath the beak extends over the 
ligamental area at that point, forming the cartilage-pit. In young 
individuals the ligamental area shows three or four small furrows at 
the beak, extending toward the extremities of the hinge-line. 
Three of these furrows measure 2 mm. across. In larger and older 
individuals, this furrowed ligamental area is much more marked, 

having frequently a width of 5 mm., and extends the entire length 

of the hinge, showing more numerous furrows. At the beaks the 

furrows are bent slightly outward, otherwise, with gentle undula- 

tions, they run parallel to the hinge-line. This feature is a constant 
character in this and several other species, and is similar to that in 
many forms of PTERINEA and J.YRIOPECTEN. 

The dimensions of the shells of this species are very variable. 
Large individuals have a height of 80 mm. with nearly equal length, 
and a hinge-line of 50 mm. The graduation from this form is very 
gradual to those in which the height is equal to, or greater than, the 
length, and where the length of the hinge-line is nearly equal that 
of the shell. 

This species differs from A. pecteniformis by larger anterior ears, 
with more numerous and less prominent rays on the body of the shell 
In specimens identified as A. Sanduskyensis the umbo is more inflated 
and obtuse, while the length is uniformly greater than the height. 
A. scabridus, which in some respects resembles this species, is clearly 
distinguished by its characteristic surface-ornamentation and the pro- 
portionally greater height of the valves. 
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This is one of the largest and most abundant species in the lower and 
middle portions of the Hamilton group. It is very easily distinguished 
by the large ears with the furrowed ligamental area, full, obliquely 
ovate outlines, and characters of ornamentation. 

Formations and localities. In limestone referred to the age of the 

Upper Helderberg group (Corniferous limestone), at Sandusky, Dela- 
ware, and near Columbus, Ohio, and also at the falls of the Ohio; 

in the coarser shales of the Hamilton group, at numerous localities 
in the eastern and central portions of the State; in the upper soft 

calcareous shales of the group at Moscow, Livingston county, N. Y., 
and very rarely in the western extension of the group. 

AVICULOPECTEN PECTENIFORMIS. 

Avicula pectenrformis, CONRAD. Jour, Acad. Nat. Sci. Phila., vol. 8, p. 240. 
1842. | 

Aviculopecten pecteniformis (CONRAD), Hau. Pal. N. Y., vol. v, pt.1. Plates 
and Explanations; Pl. 1, fig.9. Jan., 1883. 

SHELL sub-ovate oblique, to the hinge-line; length equal to the height; 
anterior and basal margins regularly rounded, the body of the shell 
extending in a nearly straight line from the postero-lateral margin 
to the beak. Left valve convex, reaching its greatest convexity 

at about one-third the length of the valve from the beak. Right 
valve not observed. Hinge-line straight, having a length of more 
than two-thirds the length of the shell. Umbo prominent, sloping 
rapidly to the ears; the sides subtending a little more than a right 
angle. Beak prominent, situated a little anterior to the middle 
of the hinge. Lars triangular, unequal, the anterior about one-half 

the size of the posterior one, lateral margins concave. 
Test ornamented by about 35 sharp, strong rays, with intermediate 

finer ones, which are crossed by fine imbricating strize of growth. 
_ The radii are not present on the ears. 

The original of this species has a length of 47 mm. with an equal 
height. ‘The hinge-line measures 27 mm. 

This form may be distinguished from A. princeps by its smaller an- 
terior ear, and less expansion at the base of the ears. The umbo 
appears more contracted, and in the single known specimen is more 
prominent. ‘The principal radii are sharper and stronger, and the 
alteration of smaller ones more regular. 

In A. exacutus, which resembles this form, the beaks are nearer the 

middle of the hinge-line, and the shell has a distinctly reticulate sur- 
face ornamentation, with the radii continued over the ears. 

Formation and locality. From the Corniferous limestone of the 
Upper Helderberg group, Schoharie, N. Y. 
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AVICULOPECTEN CLEON. 

Aviculopecten Cleon, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: 
Pl. 1, fig. 1. Jan., 1888. Compare with the young of A. princeps. 

SHELL small, ovate; transverse axis slightly oblique; length some- 
what greater than the height; margins regularly rounded. Left 
valve convex, the convexity equal to about one-sixth the length of 
the hinge-line. The point of greatest convexity is just anterior to 
the center of the shell and toward the beak. Right valve not ob- 
served. Hinge-line straight, length five-sixths the height of the 
entire shell. Beak anterior to the middle of the hinge, not promi- 
nent. Ears defined by the absence of radiating lines, but not by any 
marked change in the convexity of the shell; lateral margins con- 

cave. ‘The anterior ear is limited by ashallow groove. The posterior 
ear is about twice the size of the anterior. 

Test thin, ornamented by a reticulation of fine radiating lines, 
and finer concentric stris of growth. The stronger rays haye one 
or two finer lines between. ‘T'he lines of growth extend over the 
ears, but less distinctly than over the body of the shell; and other- 
wise the ears are nearly smooth. The length of the specimen is 21 
mm., height 24 mm., hinge-line 20 mm. 

This form resembles the young of A. princeps, but it is less oblique 
and the ears less strongly defined than in the yottng of that species as 
represented in authentic specimens. The form A. exacutus is very 
similar to this one; but that species has fewer and sharper radiating 

strie, and the geological horizons of the two are widely separated. 
Formation and locality. Upper Helderberg limestone, Columbus, 

Ohio. 

AVICULOPECTEN SCABRIDUS. 

Aviculopecten scabridus, Hatt, Pal. N.Y., vol. v, pt. 1, Plates and Explana- 
tions; PI. 3, figs. 3-12. Jan., 1883. 

SHELL large, sub-circular, very slightly oblique to the hinge-line ; 
length somewhat greater than the height ; pallial margin circular, 

becoming very full posteriorly. Valves depressed, moderately con- 

vex. Hinge-line straight; length equal to two-thirds the length of 
the shell, marked by a thickening and inflection of the cardinal mar- 
gins of the ears. Beaks obtuse, rising slightly above and arching 
over the hinge-line, situated just anterior to the middle; umbonal 
angle 110°. Lars narrow, triangular, indented by a sinus which 
has a depth equal to the width of the ears. The anterior ear of the 
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left valve is one-half the width of the posterior, but of nearly equal 
length ; in the right valve the ear is larger, and has a well-marked 

byssal sinus. ‘he right valve issomewhat less convex than the left, 
but, with the exception of the deeper anterior sinus, is very similar 
in character. | 

Test ornamented by about sixty strong, rounded rays, with some 
smaller intermediate elevated lines, which are crossed by regular, 
prominent, subimbricating lamelle of growth about 1.5 mm. apart. 
On crossing the rays, the varices of growth are bent suddenly up- | 
ward and backward, forming short semi-tubular spines. The strong 
rays are absent upon the ears, but the lines of growth are numerous, 

and sharper than over the body of the shell. Numerous individuals 
have a height of 55 mm., with usually a slightly greater length. 
The length of the hinge-line in mature examples is about 45 mm. 

This well-defined species is readily distinguished by the slight 
obliquity of the body of the shell to the hinge-line, and the marked 

characters of the surface. It differs from A. princeps and A. pecteni- 
formis in having strong and regular concentric markings, while the 
rays in these species are much more acute, and the axis of the shell is 
usually quite oblique to the hinge-line. 

formation and localities. In the shales of the Hamilton group, at 
Pratt’s falls, and Delphi, Onondaga county; Ludlowville, Cayuga 
county; Bellona, Yates county; Geneseo, Livingston county, and 
other places in western New York. 

AVICULOPECTEN EXACUTUS. 

Aviculopecten exacutus, HALL. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions: Pl. 3, figs. 18-22. Jan., 1883. 

SHELL of medium size, obliquely broad-ovate; greatest longitudinal 
diameter below the middle ; height nearly equal to the length, trans- 
verse axis oblique to the hinge-line; basal margin full and regularly 

rounded ; posterior margin extended beyond the ear, and more con- 
vex than the anterior. Valves equally convex; the byssal sinus 
larger in the right valve, and the umbo less ample. MHinge-line 
straight, length four-fifths the longitudinal diameter, extending 
nearly as far as the anterior margin. Beak obtuse, oblique, anterior 
to the middle of the hinge and of the valve; umbo ample. In 
some specimens of the left valve, the beak arches over the hinge- 
line, while in the right valve the beak rises from the hinge. Ears 
triangular; pesterior one somewhat the larger, margin concave, 
extremity acute; defined from the umbo bya broad, shallow sulcus, 
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an obscure carination, and an abrupt change in the surface charac- 
ters to subdued striz. ‘’he anterior ear is well-defined by rhe sulcus 
extending from the angular byssal sinus, 

Test ornamented by about forty strong, sharp, continuous rays, 
alternating in size with broader and concave interspaces, crossed by 
fine, sharp, crenulating concentric striz. The ears show finer con- 
centric striz and a few rays. Pallial line impressed, continuous, ex- 
tending parallel to the margin of the shell about half way from the 
beak, terminating near the center of the posterior side, in a sub- 
circular, muscular impression, marked with regular concentric strie. 

The largest specimen has a height of 35 mm. A medium-sized 

specimen has a height of 26 mm.; hinge-line 24 mm. 

This species differs from the young of A. princeps, in its more acute 
beak, smaller anterior ears, and in having rays on both ears; the rays on 
the body of the shell are also stronger. It resembles A. formuo in 
outline, but has more sharply elevated rays, and less strong concentric 
strie. <A. pecteniformis has obtuse rounded beaks, and ears not marked. 

by rays, which are distinguishing features of that species. 
' Formation and localities. In the shales of the Hamilton group, 

Monteith’s Point, Ontario county, and Hamburg, Hryie county, N. Y. 

AVICULOPECTEN FORMIO. 

Aviculopecten formio, Haun, Pal. N.Y., vol. v, pt. 1. Plates and Explanations: 
Pl, 5, figs, 20, 21. Jan., 1883. 

SHELL of medium size, obliquely ovate, extended behind; length 
equal to or somewhat less than the height. Valves depressed, 
slightly convex. The right and left valves are very similar; the 
right being somewhat less convex, and having finer surface markings. 
Hinge-line straight, extending as far as the anterior margin ; length 
two-thirds the height of the shell; ligamental area narrow. Beaks 
well-defined, not rising above the hinge-line, situated anterior to the 

middle. Posterior ear large, triangular, margin concave ; the ora- 
mentation differing from that on the umbo; defined by a slight 
depression and a change of convexity. Anterior ear small, defined 
by a well-marked sulcus; byssal sinus deep; margin convex near 
the extremity of the hinge-line. The area of the posterior ear is 
more than twice that of the anterior. 

Test ornamented by about 35 rounded, radiating costs, with inter- 
mediate smaller ones, crossed and crenulated by regular strize of 
growth, of which there are about 10 in the space of 5mm. On the 
ears the radiating lines are present, especially on the anterior ear, 
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_ and the concentric strie are more crowded than on the body of the 
shell. 

The largest specimen has a length of 32 mm., and the hinge-line 
measures 23mm. A smaller specimen, preserving both valves, has a 
length of 29 mm., and height about equal. 

This species is distinguished from A. exacutus by the greater angle 
subtended by the sides of the umbo, by its greater obliquity, and the 
less sharp radiating cost of the surface. In A. Phorcus the length 
is comparatively greater and hinge-line shorter, the ears smaller, and 
the strong crenulating strize of growth do not occur. : 

Formation and localities. In the shales of the Hamilton group, at 
Fultonham, Schoharie county, and Hamilton. Madison county, N.Y. 

AVICULOPECTEN PHORGCUS. 

Aviculopecten Phoreus, Haun, Pal. N. Y., vol. v, pt.1. Plates and Explanations: 
Pl. 5, fig. 22. Jan., 1883. 

SHELL of medium size, obliquely ovate; height and length equal; 
anterior and basal margins regularly rounded, becoming more con- 
vex toward the middle of the posterior side, and thence concave to 
the beaks, giving the shell an appearance of considerable amplitude 
behind. Left valve regularly and moderately convex. The right 
valve is unknown. Hinge-line straight, about one-half the length 
of the shell. Beak rounded, extending to and situated near the 

center of the hinge-line; umbonal angle smaller than usual, being 
about 90°. Hars comparatively small, triangular, with concave 
margins; posterior ear the larger, separated from the body of the 
shell by a difference in convexity and the absence of radiating lines; 
anterior ear defined by a sulcus. 

Test marked by about 60 fine, rounded, radiating coste, with a 
few intermediate smaller ones, and fine striz of growth. The rays 
are absent’ on the ears, but the lines of growth are more distinct 
than on the body of the shell. | 

The specimen described has a height of 37 mm., and a greatest 
length of 26 mm. 

This species differs from A. formio by its smaller ears, their distinct 

character, and the general surface markings. It resembles young in- 
dividuals of A. princeps, but the comparative size and extent of the 

ears are very different, while the body of the shell is more constricted 
at the base of the ears. A. fasciculatus is very similar in the general 
form of the body of the shell; but the length is greater than the 
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height. The ale and the ornamentation of the test are distinguishing 
characters. : 

Formation and locality. Uamilton group, Schoharie, N. Y. 

AVICULOPECTEN FASCICULATUS. 

Aviculopecten fasciculatus, HALL. Pal. N.Y.,vol.v, pt.1. Plates and Explana- 
tions :\ Pl. 5, figs. 9,10, 12, 16,17. Jan., 1883. 

Aviculopecten repletus, Haun, Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 5, figs. 18-15. Jan., 1883. 

Aviculopecten Orestes, Haut. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions; Pl. 5, fig. 11. Jan., 1883. 

SHELL obliquely and transversely ovate; height more than seven- 
eighths of the length, produced behind ; pallial margins regularly 
rounded, becoming more convex toward the middle of the postero- 
lateral side, and extending in a straight or slightly concave line to 
the beaks. Valves moderately convex, the right one more depressed 
when seen in connection with the other, shorter and comparatively 

less oblique. Hinge-line straight; length nearly two-thirds the height 
of the shell ; extending in young individuals as far as the anterior 
margins. Beaks prominent, well-defined, situated anterior to the mid- 
dle of the hinge-line. Umbo very convex. Lars of the left valve 
triangular, the posterior one larger, more attenuate at the extremity, 
and defined by a sulcus; the margins concave from the rapidly sloping 

side of the prominent umbo. Lars of the right valve much nar- 
rower, and attenuate at the extremities, with fewer radiating lines, 

marked by a very deep byssal sinus. 

Test ornamented with numerous filiform, radiating strize, which 
are often fasciculate, and fine concentric lines of growth. The broad 
fascicles of striz often extend across one interval of growth, and on 
the succeeding interval appear as regular or irregular strize without ~ 
ageregation, or as fascicles of finer striz. In young specimens the 
rays are regular, with a slight fasciculate arangement. The concen- 
tric lines are sharper and more crowded on the ears and the rays are 
more subdued. 

One specimen has a height of 30 mm., and a length of 32 mm.; 

another specimen has a height of 23 mm., and a length of 25 mm.; 
the hinge-line is 16 mm. 

The form and surface markings distinguish this species. It differs 
from A. formio, A. princeps and A. pecteniformis in its surface mark- 
ings ; and from A. princeps especially, by the presence of radii on the 
wings. : 
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Formation and localities. In the shales of the Hamilton group, 
Schoharie, Onondaga and Madison counties ; also occurring in bould- 
ers of the coarse shales of the Hamilton group at Chemung Narrows, 

wy. 

AVICULOPECTEN IDAS. 

Aviculopecten Idas, HAtu. Pal, N. Y., vol. v, pt. 1. Plates and Explanations; 
Pi. 3, figs. 1,2; pl. 24, fig. 4. Jan., 1883. 

SHELL ovate-orbicular, transverse axis slightly oblique to the hinge- 
line; height nearly equal to or greater than the length; outline full 
in front, not extended posteriorly. Right valve depressed; moder- 

ately convex. Left valve not observed. Huinge-line straight, length 
less than two-thirds the length of the shell, extending farther 

toward the anterior than the posterior margin. Beaks obtuse, well- 
defined, the umbo separated on each side from the ears by a distinct 

sulcus, which is more marked on the anterior side. The beaks are 

nearly in the center of the hinge-line, but somewhat anterior to the 
middle of the shell. Ears unequal. Anterior one about twice the 

size of the posterior, convex; margins convex; separated from the 
body of the shell by a deep sinus which is continued to the beak as 

a distinct sulcus. Posterior ear triangular, with margins concave. 
Test thin, marked by fine, concentric lines of growth, and about 

80 rounded, radiating strive, which increase by interstitial addition, 
with the interspaces less than the striz, of which there are from 7 
to 9 in the space of 5 mm. at the pallial margin. The surface char- 
acters continue on theears; but upon the posterior ear the radiating 
lines are very subdued, while on the anterior one they are quite 
prominent. 

The largest specimen has a height and length nearly equal, and 
hinge-line of 20mm. Another individual has a height and length 
of 27 mm., and hinge-line of 16 mm. ; 

This species differs from A. fasciculatws in its comparatively larger 
anterior and smaller posterior ears, while the shell is less full behind, 

and the fasciculate surface has not been observed. In A. formio the 
posterior ears are much larger, and the surface is distinctly reticulate. 
A. scabridus the beaks are more rounded, the wings more extended, 
and the surface quite different. Some forms of A. duplicatus and A. 
rugestriatus resemble this species; but the posterior ears of those species 
are larger, the anterior pair wider, and the surface marking charac- 

teristic. | 

A careful comparison with A. Jtys reveals the following differences : 
A. Itys is less oblique in outline, radiating striz less distinctly rounded, 

[Sen. Doc. No. 38.] 29 
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inclining to angular, distance between them greater than the stric 
themselves; the evidence of the implication of intermediate strie is 
obscure ; the concentric lines are more distant and sharper, leaving 
the radii in the cast distinctly crenulate. 

Formation and localities. Inthe Hamilton group at Fultonham, 
Schoharie county ; shore of Cayuga lake, and Darien, Genesee county, 
Noe We 

AVICULOPECTEN LAUTUS. 

Aviculopecten lautus, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions: PI. 3, figs. 16,17. Jan., 1883. 

SHELL obliquely ovate, height equal to the length, valves depressed, 
convexity of right and left valves sub-equal. Hinge-line straight, 
length about one-fifth less than the height of the shell, or in some 
specimens longer, extending as far as the anterior margin of. the 
valve. Beaks depressed, obtuse, anterior to the center of the hinge- 

line. Ears sub-equal, triangular, flat, mucronate at the extremities, 
margins concave except in the anterior ear of the right valve, which 
is convex; defined by the umbonal carinz, and by the absence of rays 
on the posterior slope. Byssal notch in the right valve angular, 
deep, continuing to the beak as a sulcus which separates the ear 
from the umbo. The right valve, though very similar to the left, 
is not so high, and the anterior ear differs in form from the corre- 
sponding one in the left valve. 

Test thin, ornamented by about 90 sharp rays, with concave in- 

terspaces having an equal number of intermediate finer rays, and 
crossed by numerous regular, sharp concentric strie. The markings 
on the ears are similar to those on the body, but less strong. 

The left valve of one specimen has a height of 23 mm., length 
24 mm., hinge-line 23-mm.; the right valve of the same has a height 
of 22 mm., anda length of 24 mm. A larger specimen is 29 mm. 
in height, with an equal length. 

This species resembles A. evacutws in outline, but differs in the lesser 

convexity and obliquity of the valves; the beaks are not prominent 

and the surface characters are finer and more delicate. Young indi- 

viduals of A. scabridus may be distinguished from this species by the 

more rounded and obtuse beaks, and rugose rays, which are usually 

absent on the ears. A. formio differs by its obliquity and the inequality 

of the ears, and the much stronger striz. 

Formation and localities. In the shales of the Hamilton group, at 

West Bloomfield, Ontario county, and York, Livingston county, N. Y. 
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AVICULOPECTEN RUGZSTRIATUS. 

Lima rugestriata, Haut. Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 264. 1843. 
Aviculopecten rugestriatus, HatL. Pal. N. Y., vol. v, pt. 1. Plates and 

Explanations; Pl. 7, figs. 8-11. Jan,, 1883. 

SHELL longitudinally ovate, oblique; more convex in front; height 
one-fourth greater than the length; outline oblique-ovate, with 

the posterior margin depressed convex; the anterior margin more 
convex, and the base abruptly rounded. Valves convex, very similar, 
except that the right valve shows an acute byssal sinus. Hinge- 
line short, straight, length more than one-half the length of the 
shell. Beaks acute, prominent, anterior to the middle of the hinge. 
Ears small, broad, triangular ; posterior one a little the larger, mar- 
gin slightly concave; anterior ear defined by a distinct sulcus, 
which is narrow and deep in the right valve, margin convex ; byssal 
sinus deep and acute. ‘The posterior ear is less distinctly limited in 
the right valve. | 

Test near the beaks ornamented by fine filiform rays, which are 
crossed and crenulated by sharp, concentric striz. Below the mid- 
dle of the shell, the rays become large rounded plications, increasing 
by implantation or bifurcation, and the regular concentric striz are 
stronger, distinctly crenulating the rays, becoming foliate, and giv- 
ing the surface a rugose appearance. ‘The rays and concentric lines 
are present on the ears. | 
Two left valves have a height of 35 mm., and 22 mm.; length 29 

mm. and 18 mm.; the hinge-line 16 mm. and 10 mm., respectively. 
A right valve of nearly the same proportions has a height of 33 mm., 
‘length 25 mm., and hinge-line 17 mm. 

This species is distinguished from A. duplicatus by its comparatively 
greater height, the obliquity of the valve, and the acute beaks; the. 
surface characters of the two are very similar. A. cancellatus is more 
circular in outline, and the anterior ears are larger than the posterior 
pair. 

Formation and localities. Shales of the middle Chemung group, 
Philipsburg, Rockville and Hobbieville. Alleghany county, N. Y. 
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AVICULOPECTEN DUPLICATUS. 

Pecten duplicatus, Haut, Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 264. 1848. 
Aviculopecten duplicatus, HatL. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions: Pl. 7, figs. 1-7. Jan., 1883. 

SHELL ovate-orbicular, sub-equilateral; height usually less than the 

length; greatest length below the center of the shell, giving a 
somewhat truncated appearance to the base. Valves moderately 
convex; very similar in dimensions and convexity; the central 
position of the beaks makes the valves nearly equilateral. The right 
valve is marked by adeep byssal sinus. Hinge-line straight, central, 
length from more than one-half to two-thirds the length of the 
shell. Ligamental area narrow. Beaks rounded, obtuse, sub- 
central. Umbo prominent, ample. Hars small. Anterior larger 
and well-defined by the sulcus extending from the sinus to the 
beak. Posterior one small, triangular; margins concave. Byssal 
notch deep and abrupt. 

Test ornamented with regular duplicating rays, which increase in 

strength toward the margins; crossed by fine, regular, foliate, con- 

centric expansions of the test. In well-preserved specimens this 
character of surface gives a decided limate appearance, and somewhat 
resembles A. rugestriatus. In weathered specimens this surface 
character is subdued to a reticulation and crenulation. Near the 
beaks the shell is nearly smooth; toward the margins it is sometimes 

marked by strong, rounded plications. The rays and concentric lines 
are continued over the ears, and the anterior ear usually has several 

stronger plications. 
A medium example hasaheight of 27 mm., length 30 mm., and 

hinge-line 18 mm. 

This species resembles A. rug@striatus in surface characters, but it 
is less. oblique and proportionally much longer, with beaks more 
obtuse. The outline of <A. cancellatus is more nearly circular, and 
the direction of the transverse axis is oblique. From A. scabridus it 

differs in its shorter hinge-line and smaller ears, as well as in the 

surface markings. 

Formation and localities. In the calcareous shales of the middle 
Chenfung group, Rockville, Hobbieville and Philipsburg, Alleghany 

county ; East Randolph, Cattaraugus county, N. Y., and Mansfield 
and Sullivan, Tioga county, Pa. 
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AVICULOPECTEN CANCELLATUS. 

Pecten cancellatus, HALL. Geolog. Surv. N. Y.: Rep, Fourth Dist. 1843. 

Not Aviculopecten cancellatulus, McCoy. 

Pecten Haillianus,* D’ORBIGNY. Prodrome de Palzontologie, vol. i, p. 87, No. 
768. 18477. 

Aviculopecten sub-cancellatus, HALL. Pal. N. Y., vol. v, pt. 1. Plates and 
Explanations: Pl. 7, figs. 12, 14-19. Jan., 1883. 

SHELL small, broadly ovate, oblique; height a little greater than the 
length ; anterior lateral margin full and rounded; posterior lateral 
margin, below the ears, gently curving. Right valve regularly con- 
vex, sloping somewhat abruptly to the posterior ear. Hinge-line 

straight, equal to two-thirds the length of the shell. Beaks, anterior 
to the middle of the hinge-line, well-defined, obtuse. Posterior 
ear small, undefined, the lateral margin concave, not projecting. 
Anterior ear marked by a deep sinus, with a sulcus extending to the 
beak; lateral margin rounded. 

Test marked by fine, regular, rounded, radiating lines, crossed 
by regular, sharp, concentric strix, producing an evenly cancellate 
surface. The posterior ear is marked by the concentric strize 
with obscure radiating lines; the anterior ear is rugose from the 
prominence of from four to six strong rays. 

The original of this species is 20 mm. in height, 19 mm. in 
longitudinal diameter, and the length of hinge-line 12 mm. 

This species is distinguished from A. duplicatus and A. rugestria- 
tus by the less rugose surface, smaller size and different outline. The 
form of the ears and byssal sinus is very similar to A. duplicatus, but 
differs in the regular reticulate surface; that species is also a com- 
paratively longer shell. It is in shape more like A. rugestriatus. 

Formation and localities. In the middle members of the Chemung 
group, at Philipsburg and Rockville, Alleghany county; Conewango, 
Cattaraugus county, and near Westfield, Chautauqua county, N. Y. 

AVICULOPECTEN ZQUILATERALIS. 

Aviculopecten equilateralis, Haun. Pal. N.Y.,vol. v, pt.1. Unpublished. 

SHELL of medium size, transversely ovate, erect, equilateral ; height 
equal to the length ; lateral and basal margins regularly rounded ; 
upper anterior and posterior margins extending in nearly a straight 

* This name was proposed by d’Orbigny as a substitute for Pecten cancellatus, 
a name pre-occupied by Phillips for an Oolitic fossil. The latter is probably a 
true Pecten, and there seems to me no sufficient reason why the original name 
may not be retained. Avicula cancellata, Phillips, Paleozoic Fossils, is probably 
not an Aviculopecten. 
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line to the beak, Left valve slightly convex; greatest convexity 
on the umbo. Hinge-line straight, nearly two-thirds the length of 
the shell, situated centrally. Beak well-defined, situated near the 

center of the hinge-line. Lars sub-equal, tridngular, defined from 
the umbo by a sinus in the margin, with a sulcus extending to the 
beak; margins slightly convex; extremities rounded. 

Test ornamented with about sixty regular, straight, alternating 
rays, crossed by fine irregular strie of growth. The raysare eee 
on the ears, and are more numerous on the anterior ear. 

The specimen described has a length and height of about 38 mm., 
and hinge-line of 22 mm. 

This species is distinguished by its erect equilateral form, sub-equal 
ears, and the strong, regularly alternating radii. 

Formation and locality. In the upper beds of the Chemung group 

at Alleghany Sulphur Springs, Warren county, Pa. 

AVICULOPECTEN ITYs. 

Aviculopecten Itys, Haut, Pal. N.Y., vol. v, pt. 1. Plates and Explanations : 

Pl. 7, fig. 18. Jan., 1883. 

SHELL small, broadly ovate; length nearly equal to the height, slightly 
oblique; margins regularly rounded, nearly equilateral. Right valve 

depressed-convex. Left valve not known. Hinge-line straight, 
sub-central, having an extent of a little more than one-half the 
greatest length of the shell. Beak acute, directed slightly forward. 
Posterior umbonal slope making a greater angle with the hinge-line 
than the anterior. Umbo subtending aright angle. lars nearly 

equal, Anterior ear the larger, obtuse at the extremity, marked by 
several strong radii, separated from the umbonal region by a strong 
sulcus. Posterior ear narrow, triangular, margin concave, separated 

by a distinct sinus from the body of the shell, with no rays of orna- 
mentation; obtuse-angular. Byssal sinus well-defined. 

Surface marked by sub-angular, rounded radii, which are regularly 
increased in size with the growth of the shell, but rarely increased in 
number by implantation; concentrically marked by fine, regular, 
thread-like striz of growth. 

The specimen described has a length of 25 mm., height 27 mm., 
hinge-line 13 mm. | 

This species is less oblique than A. Jdas, the hinge-line shorter, 
radii not present on the posterior ear, surface markings coarser and 
rays increasing more rapidly in size though fewer in number. In 
A. cancellatus (= A.[Pecten| Haliianus, d’Orbigny), the valve is more 

—— 
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convex, beak more obtuse, and the concentric marking forms a 

prominent feature. 

Formation and locality. In the Chemung group at Conewango, 

Cattaraugus county, N. Y. 

AVICULOPECTEN PLENUS. 

Aviculopecten plenus, HaAtu, Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 24, fig. 3. Jan., 1883. 

SHELL sub-orbicular, sub-equilateral ; transverse axis nearly vertical 
to the hinge-line; height one-sixth less than the length, giving a 
marked fullness to the outline of the sides. Left valve*convex, the 

convexity equal to one-sixth the length of the shell. The point of 
greatest convexity distant one-third the length from the beak. 
Right valve not observed. MHinge-line straight, nearly central, the 
length more than two-thirds the length of the shell. Beak obtuse, 
situated centrally with regard to the hinge-line, and also to the body 
of the shell; umbo rounded. LHars sub-equal, triangular. Posterior 
ear mucronate at the extremity; margin deeply concave. Anierior | 
ear acute at the extremity, and the margins convex ; separated from 
the umbo by an abruptly sloping sulcus extending to the beak. 
Surface ornamented with about 130 regular, rounded, close filiform 
radii, crossed by very fine, sharp, concentric strie. The surface mark- 
ings are present on the ears, the radii distinct and stronger than on 
the adjacent portions of the shell. The rays become more frequent 
and finer from the basal margin in both directions toward the ears. 

The height of the specimen is 25 mm., length 30 mm., hinge-line 
21 mm. On the lower margin there are 9 rays in the space of 5 mm, 

In form, this species bears considerable resemblance to A. duplicatus; 
but the surface markings are quite different, and the extremities of 
the hinge-line are more acute in this species. In A. scabridus the 
beak is not so well-defined, the ears usually more extended, and the 
coarser rugose radii of that species are characteristic. This form 
resembles some varieties of A. fasciculatus in the surface characters, 
but differs in the obliquity of the sheil and form of the ears. It 
differs from A. Jdas in the more rotund form, more numerous and 

elevated rays, and larger ears, The single valve described appears to 
be well distinguished from all the other species, and possesses charac- 
ters too remote to be united with any of those described from right 

valves alone. 
Formation and locality. In arenaceous shales of the middle Che-- 

mung group, near Elmira, N. Y. 
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AVICULOPECTEN STRIATUS. 

Pecten striatus, HALL. Geolog. Surv. N. Y.: Rep. Fourth Dist. 1848. 

Aviculopecten striatus, HALL. Pal. N. Y., vol. v, pt. 1. Plates and Expuiana- 

tions: Pl. 10, figs. 8, 4. Jan., 1883. 

SHELL transversely ovate, scarcely oblique, nearly equilateral; width 

somewhat greater than the length. MHinge-line straight, two-thirds 
the length of the shell, situated centrally in regard to the body of 
the shell, not extending as far as the margin. Beak central to the 

hinge-line, well-defined, arching over the hinge; umbo prominent, 
the sides subtending a right angle. Hars sub-equal, triangular, 
defined by the rapid slope of the sides of the umbo. Anterior ear 
the larger, limited by a broad sinus; margins slightly convex; ex- 
tremity rounded. Posterior ear acute at the extremity; margins 
concave. 

Test ornamented with fine, rounded, closely arranged, regular radi- 
ating strie, from 12 to 14 in the space of 5 mm. at the pallial mar- | 

gin. Some specimens show aslight flattening of the rays and also tine 
lines of growth. The ears present the same surface characters. 

Ligamental area narrow, well-marked’ its width is5 mm. in a 
specimen of 20 mm. in height. 

The original specimen of this species is 20 mm. in height, 18 mm. 
in length, and the hinge-line 13 mm. Another specimen is 13 mm. 
in height, 11 mm.in length, hinge-line 8 mm. The largest specimen 
found has a height of 22 mm. 

This species resembles A. celsws more nearly than any other form 
here described ; it differs from that one by its much smaller ears with 
concave margins, more obtuse umbo, regular, equal striw, and com- 

paratively shorter form. The two species agree in the non-obliquity 
of the body of the shell to the hinge-line. This species has a vertical 
range from the middle to the upper members of the Chemung group, 
but is not abundant. 

Formation and localities. In the Chemung group at Painted Post, 
Steuben county; Chemung Narrows, Tioga county, N. Y., and in 
Bradford, Tioga and Warren counties, Pa. 

4 

AVICULOPECTEN CELSUS. 

Aviculopecten altus, Haun. Pal. N. Y., vol. v, pt. 1. Plates ana Explanations : 

Pl. 7, figs. 29,30. Jan., 1883. 

Not Aviculopecten altus, WHITE. Bull. U.S. Geolog. Surv., vol.v, p. 110. 1879. 

SHELL small, ovate cuneiform, sub-equilateral, not oblique; height 

one-fifth greater than the length; pallial margin rounded to near 
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the ears, where the sides of the shell are nearly straight. Right 
valve convex; the greatest convexity being equal to one-fourth the 
length of the hinge-line. Left valve not observed. Hinge-line 
straight, length three-fourths the length of the shell, not extending 
as far as either lateral margin. Beak acute, straight, extremity 
pointed, arching over the hinge-line; umbo prominent, subtending 
an angle of 80°. Ears broad-triangular, large, flat, sub-equal, the 
margins slightly convex; extremities rectangular; separated from 
the body of the shell by a moderate sinus, and from the sides of the 
umbo by a sulcus; the byssal sinus is deep and rounded. 

Test marked by fine, alternating, filiform radiating strie, which are 

absent on the ears, except as two or three alternating undulations. 
Fine lines of growth mark the test and extend over the ears. Liga- 
-mental area linear and marked by an inflection of the hinge-margin. 

The specimen has a height of 15 mm. and a length of 13 mm., 
hinge-line10 mm. About 13 rays occupy the space of 5 mm., meas- 
ured near the basal margin. 

This form may be distinguished by its equilateral proportions, acute 

‘straight apex, the non-obliquity of the transverse axis to the hinge- 
Jine, the broad, triangular ears and the alternating surface striz. 
These characters separate it from A. striatus, to which it is most 

nearly allied. 

Formation and locality. In sandstone of the conglomerate, associ- 
ated with the upper Chemung group, at Salamanca, Cattaraugus 

county, N. Y. | 

AVICULOPECTEN PATULUS. 

Aviculopecten patulus, HALL. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 9, figs. 32, 33. Jan., 1883. 

SHELL large, longitudinally broadly elliptical ; height about five-sixths 
as great as the length. The axis of greatest height is at right 
angles to the hinge, and the line of greatest length is parallel to the 
hinge and across the middle of the shell. Basal margin convex, 

somewhat flattened in the middle. Lateral margins very full, and 
curving rapidly to the ears. Valves convex, the convexity equal to 
one-fourth the length of the hinge-line. The right and left valves 
do not differ conspicuously in character, so far as observed. Hinge- 
line apparently straight, equaling nearly two-thirds the length of 
the shell, central, not extending as far as either lateral margin. 
Beaks obtuse, rounded ; umbo prominent, straight, central, well- 

defined by its gibbous form and the rapid slope of the sides. 
Umbonal angle 110° Lars broad-triangular, sub-equal, separated 

[Sen. Doc. No. 38.] 30 
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from the body of the shell by a broad, deep sinus; margins concave 
_ below, becoming convex above the middle ; extremities rounded. 

Test ornamented by regular, sharp radii, with broader concave in- 
terspaces, and some finer radii, crossed by irregular crenulating lines 
of growth. Near the basal margin of a large specimen, there are 
five of these rays in the space of 10 mm. A smaller specimen has 

eleven rays in the same space. . 
The measurements of one individual are: height 55 mm., length 

69 mm., hinge-line 41 mm. ; of another specimen, height 26 mm., 

and length 30 mm. 

This species nearly resembles in form A. ellipticus, and differs by its 
sharp, crenulated radii, while that species is marked by strong, rounded, 
continuous plications; and the hinge-line is comparatively somewhat 
longer. These two forms differ from others in their broad longitu- 
dinally elliptical outlines, and the amplitude of the umbones. 

Formation and localities. In conglomerate and sandstone, associated 
with the Upper Chemung group, at Rock City, near Salamanca, Cat- 
taraugus county, N. Y. 

_AVICULOPECTEN ELLIPTICUS. 

Aviculopecten elipticus, HALL. Pal. N. Y.,vol. v, pt.1. Plates and Explana- 

tions: Pl. 7, fig. 31. Jan., 1883. 

SHELL large, longitudinally broadly elliptical, equilateral, not oblique; 
height equal to about four-fifths of the length; margins regularly 
convex and rapidly curving to the beak. Left valve capacious, con- 

vex. Right valve not observed. Huinge-line straight, central, length 
equal to about one-half the length of the shell. Beak straight, 

central, obtuse, rounded; umbonal angle about 110°. LHars sub- 

equal, broad-triangular, flat; margins slightly convex; extremities 
rectangular, defined by a gentle sinus, which is deeper below the 
anterior ear. 

Test marked by about 35 strong, rounded, radiating continuous 
plications which are wider than the interspaces. These radii are 
absent on the ears. The strie of growth are irregular and mark the 

entire surface of the shell. 
A large specimen has a height of 53 mm., length 66 mm., hinge- 

line 34 mm. 

This species differs from A. patulws in its shorter hinge-line, and 
the strong, rounded, radiating plications. 

Formation and locality. In the sandstone of the upper part of the. 

Chemung group at Meadville, Crawford county, Pa. 



LAMELLIBRANCHIATA. : 235 

- AVICULOPECTEN DOLABRIFORMIS. 

Pecten? dolabriformis, HaAtL. Geolog, Surv.N.Y.: Rep, Fourth Dist., p. 265. 

1843. 
Aviculopecten dolabriformis, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Ex- 

planations: Pl. 7, fig. 21. Jan., 1883. 

SHELL small, sub-orbicular, slightly oblique; height nearly equal to 
the length; margins regularly rounded, becoming more inflated and 

convex posteriorly. Right valve moderately convex. Left valve 
unknown. Hinge-line straight, central, more than two-thirds the 
length of the shell. Beak central, straight, obtuse, rounded, not 
rising above the hinge-line; umbo well defined by the rapid slope 
of the sides and the flatness of the ears. Lars triangular, flat ; 
margins slightly concave; extremities obtuse-angular. Posterior 

ear of the right valve about one-third larger than the anterior. 
Byssal sinus not marked. 

Test cancellate, marked by fine radii and concentric striz, which 

characters are also preserved on the ears. 
A right valve has a height of 11 mm., length 12 mm., and hinge- 

line 8 mm. 

This small species somewhat resembles A. sgwama in the form of 
the body and surface markings, but the beak is less acute and the 
anterior ear comparatively smaller, without distinct sinus. 

Formation and locality. In the arenaceous shales of the Chemung 
group at Philipsburg, Alleghany county, N. Y. 

AVICULOPECTEN SQUAMA. 

Aviculopecten sguama, Haun, Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 7, fig. 20. Jan., 1883. 

SHELL transversely proad-elliptical, slightly oblique; height about 
nine-tenths of the length. Right valve moderately convex. Left 
valve not known. Hinge-line straight ; length two-thirds the length 

of the shell, extending in front as far as the anterior margin of the - 
valve. Beak rounded, not rising above the hinge-line, situated 
posterior to the center; umbonal angle 90°. Posterior ear small, 

triangular, narrow, with concave margin; not strongly defined ; 
extremity angular. Anterior ear large, convex, broad-triangular — 
extremity obtuse; margin convex; separated from the body by a 
deep rounded sinus, and from the sides of the umbo by a distinct 
sulcus. 
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Test marked by very fine radiating striae and irregular lines of 
growth. ‘These surface characters extend also over the ears. 

The specimen described is 11 mm. in height, 12.5 mm. in length, 
and hinge-line § mm. 

This species differs from A. dolabriformis in its more acute beak, 
absence of regular concentric striz, and much larger anterior ear. 

Formation and locality. In the Chemung group at Philipsburg, 
Alleghany county, N. Y. 

AVICULOPECTEN CONVEXUS. 

Pecten? convexus, HALL, Geolog.:Surv. N. Y.: Rep. Fourth Dist., p- 265. 1843. 

Aviculopecten converus, Haut. Pal. N. Y., vol. v, pt. 1. Plates and Hx- 
planations: Pl. 7, figs. 22, 23. Jan., 1883. 

SHELL small, sub-orbicular, not oblique; height somewhat greater 
than the length; margins regularly rounded. left valve very con- 
vex ; convexity equal to about one-third the length of the shell. 
Right valve not known. Hinge-line straight, central, length three- 
fifths the length of the shell. Beak prominent, straight, central, 

rounded, arching over the hinge-line; the sides of the umbo sub- 
tend a right angle. lars broad-triangular, extremities obtuse- 
angular. Posterior ear of left valve smaller than the anterior, defined 
by the abrupt slope of the umbo; margin slightly concave. Ante- 
rior ear convex ; margin straight; separated from the umbo by a 
very deep and narrow sulcus. SByssal sinus small. 

Test marked by fine, irregular, radiating strie and finer regular 

concentric lines ; the same surface characters are continued over the 

ears. 
The original of this species has a height of 12.5 mm., length 12 

mm., and hinge-line 8 mm. 

The remarkable convexity of the left valve distinguishes this species 
from: all the other forms here described. Its orbicular outline, 

prominent beak and deep anterior sulcus are also characteristic. In 
general appearance the body of the shell resembles some forms of 

Athyris and Meristina among the Brachiopods, but its pectinoid 
character is well marked. 

Formation and locality. In the shales of the Chemung group at 
Rockville, Alleghany county, N. Y. | , 
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AVICULOPECTEN SIGNATUS. 

Avicula? signata, HALL. Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 265. 1843. 
Aviculopecten signatus, Haut. Pal. N. Y., vol. v, pt.1. Plates and Explana- 

tions: Pl. 7, fig. 24. Jan., 1883. 

SHELL small, obliquely sub-elliptical, the longest diameter making an 
angle of about 45° with the hinge-line; height and length nearly 
equal. Left valve depressed, slightly convex.. Right valve un- 
known. Hinge-line straight, length more than two-thirds the length 

_of the shell, extending in front as far as the anterior margin. Beak 
very obtuse, rounded, depressed, directed forward, situated near the 

center of the hinge. Lars triangular, sub-equal, flat. Anterior ear 
separated from the umbo by a sulcus; margin convex; extremity 
rounded. Byssal sinus moderately deep. Posterior ear not well 
defined ; margin slightly concave ; extremity obtuse-angular. 

Test conspicuously marked by fine, regular, lamellose concentric 
lines, and a few irregular, radiating, indented striz. _ 

The original of this species is 11 mm. in length and height ; the 
hinge-line 8 mm. 

This species is distinguished by the oblique, elliptical outline of the 

body of the shell, the depressed, obtuse beak, and the well-defined 
concentric striz. : 

Formation and locality. In the Chemung group at Rockville, 
Alleghany cognty, N. Y. 

AVICULOPECTEN CAROLI. 

Aviculopecten Caroli, WINCHELL, Proceedings Acad. Nat. Sci., Phila. 1863. 

Aviculopecten Caroli (WINCHELL), Haut. Pal. N Y., vol. v, pt. 1. Plates and 

Explanations: Pl. 9, fig.5. Jan., 1883. 

SHELL small, sub-circular, not oblique; length and height equal ; 
basal margin regularly rounded. Left valve convex, the convexity 
equal to about one-sixth of the longitudinal diameter. Right valve 
unknown. Hinge-line straight, length three-fourths of the diame- 
ter, extending nearly to the anterior margin of theshell. Beak ob- 
tuse, prominent, central, rising above the hinge. Ears triangular, 
nearly equal, separated from the umbo by distinct sulci. Anterior 
ear with slightly convex margin; extremity rounded. Byssal sinus 
deep. Margin of posterior ear concave ; extremity abruptly mucro- 
nate. 

The test (as preserved on a partial cast of the interior) is marked 
‘by about 45 regular alternating, rounded rays with equal inter- 
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spaces. ‘The lines of growth are fine and obscure on the specimen. 
The ears are marked by from five to eight rays similar to those in 
the body of the shell. In the original description of this species 
mention is made of small, spinose processes from the concentric 
striz ; these do not exist in this specimen, which is a partial cast of 

the interior. The ligamental area is a linear furrow along the 
hinge-line ; cartilage pit small, situated under the beak. 

The left valve described has a height of 17 mm., and an equal 
length ; hinge-line 13 mm. 

‘This species is distmmguished from A. striatus by its more circular 
form, obtuse beak, and stronger radii. Compared with A. celsus, 

the ears are smaller, and the height comparatively much less. 
Formation and locality. In the yellow sandstone of the Waverly 

group at Newark, Qhio. 

AVICULOPECTEN (CRENIPECTEN ?) INCULTUS. 

Aviculopecten (Crenipecten?) incultus, Haut, Pal. N. Y., vol. v, pt.1. Plates 
and Explanations: PI. 9, fig. 3. Jan., 1888. 

SHELL small, longitudinally very broad-elliptical, nearly circular; not 

oblique to the hinge-line, sub-equilateral ; height somewhat less 
than the longitudinal diameter; basal margin regularly rounded. 
Right valve depressed-convex. Left valve unknown. Hinge-line 
straight, central, length one-half the length of the “shell. Beak 
obtuse, rounded, not rising above the hinge-line; sides of the umbo 

straight. Ears small, sub-equal, narrow-triangular, separated from 
the sides of the umbo by sulci. Margin of posterior ear concave ; 
extremity obtusely angular. Anterior ear defined by a deep, angular 
byssal sinus; margin convex; extremity rounded. 

The external markings of the test are not preserved. The cast of the 
interior is nearly smooth. Pallial line faintly impressed. At each 
side of the umbo there is a shallow, undefined impression, nearly 
parallel to the margin, extending to about the middle of the length 
of the shell. . 

A specimen of the right valve has a height of 15 mm., length 17 
mm., hinge-line 8 mm. | 

This species approaches very nearly several. forms referred to 
CRENIPECTEN. More perfect material may show the hinge to be cren- 
ulate, which character would exclude it from AVICULOPECTEN. 

Formation and locality. In conglomerate, referred to the Upper 
Chemung group, near Olean, Cattaraugus county, N. Y. | 
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AVICULOPECTEN (PTERINOPECTEN ?) INVALIDUS. 

Pterinopecten invalidus, Hatt. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 1, fig. 18 Jan., 1883. 

SHELL small, rhomboidal; length and height nearly equal; moderately 
oblique; margins regularly rounded, full behind; the greatest pos- 
terior extension is below the middle. Left valve depressed-convex. 

Right valve unknown. Hinge-line nearly straight, length a little 
more than the length of the valve, and extending anteriorly. Beak 
obtuse, rounded, situated just anterior to the center of the hinge- 
line, directed slightly forward, depressed. Umbonal region moder- : 
ately prominent, subtending an angle a little less than 90°. Lars 
triangular, flat, extremities acute. Anterior ear smaller, defined by 
a sulcus; margin nearly straight. Posterior ear with the margin 
concave, extremity acuminate ; having no strong radiating strie. 

Test, as indicated in an exfoliated specimen, marked by a few fine 
radiating strie, with wider interspaces which are marked by finer 
radii. Anterior ear showing the samecharacters. Posterior ear free 

from rays. Fine concentric striz cross the rays, and stronger con- 
centric wrinkles interrupt them and produce a slight crenulation of 
the radii. 

The specimen is 10.5 mm. in length, 10 mm. in height, with 
hinge-line a little more than 11 mm. 

This species resembles in form the young of Pterinopecten dignatus, 

but differs in the finer radiating lines on the body of the shell, the 
concave margin, and absence of rays on the posterior ear, 

Formation and locality. In the black Marcellus shale at Cherry 
Valley, Otsego county, N. Y. 

AVICULOPECTEN (PTERINOPECTEN ?) TERMINALIS. 

Pterinopecten terminalis, Haun. Pal. N.Y., vol. v, pt. 1. Plates and Explana- 

tions: Pl. 1, fig. 3. Jan., 1883. 

SHELL small, rhomboidal; body of the shell obliquely ovate; length 
a little greater than the height; margins regularly rounded, some- 
what extended behind. Left valve very convex. Right valve un- 

known. Hinge-line straight, central, equal to the length of the 
shell. Beak acute, prominent, directed a little forward, arching over 

the hinge-line. Umbo elevated, subtending a right angle. LHars 
triangular; margins concave; extremities acute. Posterior ear 
larger, undefined. Anterior ear limited bya shallow sulcus. Byssal 

' sinus moderate. 
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Test thin, marked by fine sharp radii, with wider interspaces, 
which show one, two or three finer rays, crossed by fine crenulating 
lines of growth. ‘The same characters of marking extend over the 
ears. 7 

The specimen is 14 mm. in length, 12 mm. in height, with hinge- 
line 15 mm. 

This species, in surface markings, bears a slight resemblance to a 
young individual of Aviculopecten princeps ; but the undefined ears 
and proportionally longer hinge-line distinguish it. 

Formation and locality. In the upper layers of the Corniferous 
limestone, Young’s farm, Williamsville, Erie county, N. Y. 

SECTION 0. 

AVICULOPECTEN IGNOTUS. 

Aviculopecten ignotus, Haut. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 1, fig. 2. Jan., 1883. 

SHELL of medium size, transversely and obliquely sub-ovate; height 
about five-sixths of the length; margins regularly rounded, full on 
the anterior and posterior sides. Left valve slightly convex, nearly 
flat. Right valve unknown. Hinge-line straight, central, length 

nearly equal to the height of the valve. Beak obtuse, rounded, 
low, directed toward the anterior. Posterior ear large, broad-trian- 
gular, separated from the side of the umbo by a wide shallow sulcus ; 
margin slightly concave; extremity obtuse-angled. Anterior ear 
less than one-half the width of the posterior, narrow-triangular, 
separated from the umbo by a deep byssal sinus and a distinct 
sulcus, extending to the apex of the beak; margin convex; ex- 
tremity rounded. 

Test thin, about .5 m. in thickness; marked with about twenty- 
five irregular, rounded radii, which are crossed by very fine con- 
centric striw, and occasionally interrupted by varices of growth. 
The rays are conspicuous over the center of the valve, becoming 
obscure toward the margins. The ears show the concentric striz 
only. — 

A specimen of the left valve measures 25 mm. in height, 29 mm. 
in length, and the hinge-line 21 mm. 

_ This species in general expression resembles A. tenuis, but is dis- 
tinct in its smaller anterior ear, more obtuse beak, orbicular form, 

and more irregular and stronger rays. Their geological positions are 
widely separated. 
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Formation and locality. In soft shaly beds of the Corniferous lime- 
stone, which constitute the upper portion of the group at Lapham’s 
mill, near Victor, Ontario county, N, Y. 

a 

AVICULOPECTEN INSIGNIS. 

Aviculopecten insignis, HALL. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
. tions: Pl. 1, fig. 8; pl. 3, fig. 13. Jan., 1883. 

SHELL less than medium size, sub-rhomboidal, moderately oblique ; 
about one-third longer than high; basal margins rounded ; anterior 
and posterior margins obtusely angular or abruptly rounded, and 
extending along the cardinal slopes in a direct line to the beak. 
Both valves are quite convex; right valve somewhat the less convex. 
Hinge-line straight, nearly equal to the length of the shell. Beak 
obtuse-angular, prominent, directed forward, nearly central. Um- 
bonal region ample, the sides subtending an obtuse angle, and slop- 

ing more abruptly to the anterior than to the posterior margin. 
Ears sub-equal, triangular. Anterior ear, concave or flat, defined 
by a distinct sulcus; margin deeply concave ; extremity acuminate. 
Byssal sinus deep and well-marked. Posterior ear flattened, defined 
by the absence of the stronger radii; extremity slightly acute ; 
margin concave. 

Test thin, marked by strong radiating coste, which, in the left 

valve, are abruptly elevated and increase by interstitial addition ; 

crossed by infrequent elevated thread-like concentric crenulating 
strie, which sometimes give a nodose character to the radii, and 
by finer lines of growth. The right valve is marked by rounded 
rays arranged in pairs, bifurcating on the umbo, crossed by fine 
concentric lines of growth. The radiating striae are obscure on the 
ears, being more strongly marked on the anterior one. 

The largest specimen has a length of 27 mm., height 20 mm., 

hinge-line 23 mm. A smaller specimen of 18 mm. in length has a 
hinge-line of precisely the same length. 

This species is less oblique, and the extremity of the posterior ear is’ 
less mucronate than in A. dellws and A. ornatus. The surface mark- 

ings are very similar to the former, but quite distinct from the latter. 
Formations and localities. In limestone above the Marcellus shales 

at Stafford, Genesee county; in the softer shales of the Hamilton 
group at Moscow, Livingston county, and at Hamburgh, Erie county 
im. ¥. 

[Sen. Doc, No.38.] 31 
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AVICULOPECTEN BELLUS. 

Avicula bella, CONRAD. Ann. Geolog. Rep., N. Y., p. 54. 1841. 
-  Aviculopecten bellus (CONRAD), HAutL. Pal., N. Y., vol. v, pt. 1. Plates and 

Explanations: Pl, 2, figs.5,6,9. Jan., 1888. 

SHELL small, longitudinally sub-elliptical; height equal to two-thirds 
or three-fourths of the length; margins regularly rounded. Valves 

moderately convex; the right valve somewhat shallower than the 
left; very similar in form and ornamentation. Hinge-line straight, 
the length a little greater than the longitudinal diameter of the 
shell, nearly central, extending equally between the posterior and 

anterior margins. Beaks obtuse-angled, directed forward, placed 
anterior to the middle of the valve; sides of the umbo carinate, and 

descending abruptly to the ears. Posterior ear flat or concave, nar- 
row-triangular, well-defined by the carinate sides of the umbo, and by 
the absence of the strong surface radii; margin concave; extremity 
acute, mucronate. Anterior ear about two-thirds as long as the pos- 
terior one, triangular, convex; defined by adeep sulcus, and the angu- 
lar cardinal slope of the umbo ; margins of the ears in the left valve 
straight or concave; in the right valve, convex; extremities acute- 
angled. In the left valve the byssal sinus is broad and rounded ; in 
the right valve it is a deep, angular notch. 

Test of the left valve marked by from 40 to 50 regular, continuous, 
thread-like rays, alternating in fours, with three degrees of promi- 

nence, crossed and crenulated by fine, regular, concentric striz. 
The surface of the right valve is nearly the reverse of this, having 
broad, flattened rays, arranged in pairs, regularly bifurcating, with 
narrow concave interspaces which correspond to the rays of the 
opposite valve. The posterior ears show several delicate rays extend- 
ing from the apex of the beak over their upper portion. 

A specimen preserving both valves has a height of 14 mm., length 
19 mm., and hinge-line 20 mm. A right valve has a height of 14 
mm., length 22 mm. A left valve hasa height of 12 mm., length 
16 mm., hinge-Jine 17 mm. 

This species in appearance resembles A. ornatus, and differs in its 
longitudinally narrower outline, more obtuse beak, the numerous rays, 
and the absence of strong, lamellose, concentric fimbriz. The two 
forms are of a group resembling several species in a parallel group of 
the genus ACTINOPTERIA, which are remarkable as possessing an 

aviculoid character (when compared with some recent species of 
Avicula) ; in the strong rays, the deep anterior sulcus and byssal sinus 
separating the anterior ears from the body of the shell. 
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Formation and localities. In the soft shales of the Hamilton group 
at Tinker’s Falls, Onondaga county; Bellona, Yates county, and near 
Norton’s Landing, Cayuga lake, N. Y. 

AVICULOPECTEN ORNATUS. 

pint aaa ornatus, Hauu. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: 
ie 2, figs! !7,/83\ pli 3} ‘fig. 14. Jan., 1883. 

SHELL small, longitudinally oblique-ovate, sub-rhomboidal; length and 
width in the proportion of three to four; margins regularly rounded. 
Valves depressed-convex; left valve somewhat more convex than the 
right, and a little larger. Hinge-linestraight, slightly less than the 
length of the shell, central with regard to the body of the shell. 
Beak obtuse-angular, directed forward, situated a little anterior to 
the middle. Ears sub-equal. Posterior one the larger, triangular 

flat or concave, defined by the abrupt post cardinal slope of the 
umbo; extremity acute; marginconcave. Anteriorear defined bya 
deep sulcus; byssal sinus deep, most strongly marked in the right 
valve. 

Test of the left valve ornamented by about 25 strong, sharp, 

elevated rays, and wide interspaces which are marked witha smaller 
ray; crossed by undulating concentric striz which are curved back- 
ward between the stronger rays, producing arched fimbrie. The 
right valve shows the radiating striz originating near the umbo, 
which is smooth, and increasing by a double bifurcation, giving them 
a fasciculate appearance; they are crossed by undulating, concentric 
strie. The ears are marked by strong, radiating lines and fine, 
concentric striz. | 

The length of the largest specimen is 18 mm., height nearly 15 
mm., and hinge-line about 17 mm. 

This species, in form and general appearance, is very similar to A. 

bellus ; it differs conspicuously in the ornamentation, with’ propor- 
tionally shorter posterior ear. Both species show the smooth area on 
the umbo of the right valve; a character not observed in any other 
species here described. 

Formation and locality. In the Hamilton group; shores of Canan- 
daigua lake, Ontario county, N. Y. 

AVICULOPECTEN MUCRONATUS. 

Aviculopecten mucronatus, HALL. Pal. N.Y., vol. v, pt. 1, Plates and Ex- 
planations: Pl. 3, fig. 15. Jan., 1883. 

SHELLsmall, rotund-ovate, slightly oblique; length a little greater than 
the height; basal and anterior margins regularly rounded; pos- 
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terior margin full, abruptly sloping to the beak. Left valve strongly 

convex. Right valve not observed. Hinge-line straight, equal to 
the greatest length of the shell, extended anteriorly. Beak obtuse- 

_ angular, directed forward, nearly central. Umbo deep, sides subtend- 
ing an obtuse angle, sloping to the ears. Hars sub-equal. Anterior 

ear narrow-triangular, elongate, acuminate, defined by the deep 
byssal sinus and marked sulcus; margin concave. Posterior ear 
wider, limited by an undefined sulcus; margin concave; extremity 
acute. 

Test ornamented by rounded radii, which bifurcate toward the 
margin ; crossed by prominent, regular, concentric strie. Hinge- 
area simple. | 

The specimen has a length of 16 mm., height 15 mm., hinge-line 
16 mm. 

This species differs from A. insignis, A. bellusand A. ornatus in the 
following characters: the anterior ear is narrower, the outline of the 
shell is less oblique, and the form is more rotund. 

Formation and locality. In calcareous shales of the Hamilton group 
at Dresden, Yates county, N. Y. 

AVICULOPECTEN TENUIS. 

Aviculopecten tenuis, HALL. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations: 
Pl. 7, figs. 27, 28. Jan., 1883. 

SHELL small to medium size, sub-orbicular, transverse axis oblique; 

length and height equal ; margins regularly rounded, somewhat ex- 
tended behind. Left valve slightly convex, nearly flat. Right valve 
unknown. Hinge-line straight, nearly central ; length five-sixths of 
the longitudinal diameter. Beak directed forward, not rising above 
nor extending beyond the hinge, anterior to the center of the hinge- 
lineand of the valve. Umbonal angle 90°. ars large, broad-trian- 
gular, unequal, separated from the sides of the umbo by a broad, 
shallow suleus. Anterior ear about one-half the size of the posterior, 
flat, margin convex; extremity obtuse-angular. Byssal sinus broad 
and comparatively shallow. Posterior ear marked by a low, convex | 
undulation, adjacent and parallel to the sulcus; margin straight or 
slightly concave; extremity rectangular, pointed, more obtuse in 

mature specimens. 

Test marked by about twenty-five strong, regular radii, with broader 
concave interspaces, and also, in well-preserved specimens, smaller 
intermediate rays, The specimens described are casts of the interior, 
and show but faint traces of concentric lines of growth. ‘The ears 

, < 

2 

—.. 
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are mostly free from surface markings. Pallial line impressed, 
continuous, situated about one-half the distance between the apex 
of the beak and the pallial margin of the shell. Muscular impres- 
sion elliptical, within the concavity of the valves adjacent to the 
sulcus of the posterior ear. Himge-ligament without marked 
characters, 

The largest specimen has a height of 29 mm., length 30 mm., and 
hinge-line about 23 mm. A smaller individual is 23 mm. in 
height, 23.5 mm. in longitudinal diameter, and hinge-line measur- 
ing 19 mm. 

This species resembles in some respects A. ignotus, and is distin- 

guished by its transverse form, greater obliquity, larger anterior ear 
in the left valve, rectangular beak, and more regularly alternating rays. 
Both of these forms are remarkable for the very slight convexity of 
the left valve. | 

Formation and localities. In calcareous sandstone of the Upper 

Chemung group, Randolph and Salamanca, Cattaraugus county, 

LYRIOPECTEN, Hatz. 

LYRIOPECTEN PARALLELODONTUS. 

Lyriopecten parallelodontus, HALL, MS, for Pal. N. Y., vol. v. 1877. 
“¢ “ es S. A. Miniter. Cat. Amer. Pal. Foss, 

Cincinnati, 1877. 

Lyriopecten parallelodontus, Haut. Pal. N. Y., vol. v, pt. 1. Plates and Ex- 
planations: Pl. 4, figs. 1,2. Jan., 1888. . 

SHELL of medium size, sub-orbicular, not oblique; height some- 
what less than the longitudinal diameter; margins regularly 
rounded. Right valve moderately convex. Left valve unknown. 
Hinge-line straight ; anterior portion not preserved in the specimen ; 
from the beak to the extremity of the posterior ear its length is 
one-half the longitudinal diameter of the shell. Beak obtuse, 

rounded, slightly oblique, anterior to the center of the valve; 
umbonal region ample. Posterior ear large, broad-triangular, flat’; 
margin straight or slightly concave; extremity rectangular. Ante- 
rior ear not preserved. 

Test thin, marked by about 90 regular, alternating, rounded 
radii, with concave interspaces, and crossed by fine, elevated, sharp, 

cancellating striz; these are crowded over the posterior ear, and 
therays are there more numerous and less regularly alternating. 
The mould of the interior preserves, around the margin, traces of 
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the stronger rays, and shows a moderately impressed pallial line, 
with apparently an ovate, muscular impression near the umbonal 

region. Cartilage-pit small, deeply indented. Ligamental area 
narrow, marked by two or three slender, parallel grooves, extending 
to the posterior extremity ; and one or two shorter accessory grooves, 
extending for a short distance from the cartilage-pit, and parallel to 

the longer folds. 
The specimen consists of the exterior and interior impression of a 

right valve; it is 38 mm. in height, 43 mm. in length, and the in- 
‘complete hinge-line measures 20 mm. from the beak to the end of 

the posterior ear. | 

_ This species differs from ZL. orbdiculatus in its comparatively greater 
length, the convexity of the right valve, and the regular alternation 
of the rays. It is remarkable as the only pectenoid form yet observed 
in the Schoharie grit, while similar forms are numerous in the Upper 

Helderberg limestone. 
Formation and locality. In the Schoharie grit, ey county, 

N. Y: 

LYRIOPECTEN DARDANUS. 

Lyriopecten Dardanus, Hauu. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 1, fig. 5. Jan., 1883. 

SHELL of medium size, orbicular, transverse axis not oblique; height 
a little less than the length; margin regularly rounded. Left valve 
moderately convex. Right valve unknown. Hinge-line straight, 
length nearly equal to the transverse diameter of the valve, extend- 
ing as far as the posterior margin. Beak obtuse, rounded, straight, 
anterior to the middle of the hinge-line and to the center of the 
longitudinal diameter. Anterior ear small, narrow-triangular, flat, 
separated from the umbo bya broad, undefined sulcus; margin 
slightly convex above the sinus; extremity rectangular, rounded. 

Posterior ear large, broad-triangular, flat; margin straight or slightly 
concave, rectangular to the hinge-line ; extremity mucronate. 

Test marked by about forty strong, rounded, continuous rays with 
wider concave or flat interspaces, and sometimes a smaller inter- 

‘mediate ray; crossed by sharp, elevated concentric striz. The 

rays are fine and little elevated on the ears, while the concentric 
strie are conspicuous. Interior characters not observed, except an 
indication of a well-defined ligamental area. 

The specimen is 45 mm. in height, 48 mm. in ee and the 
hinge-line 43 mm. 
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This species resembles L. parallelodontus, but differs in the compara- 
tively larger and more extended posterior ear and fewer and stronger 

rays, without regular alternation of size. J. orbicwlatws is more 

elongate, with more numerous radii and less defined anterior ear. 

Formation and locality. In the limestone of the Upper Helderberg 

group, Le Roy, Genesee county, N. Y. 

LYRIOPECTEN ORBICULATUS. 

Avicula orbiculata, HALL. Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 202. 1843. 
Lyriopecten orbiculatus, HauL. MS., vol. v, pt.1. 1877. 

aS as “9 S.A. MILLER, Cat. Amer. Pal. Foss, Cincinnati, 
BN. 

w Us: i Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

. tions: Pl. 4, figs. 8-8. Jan., 1883. 

Not Aviculopecten orbicularis, McCoy. Carb. Foss. of Ireland, 1844. 
a ee orbiculatus, <‘ ie fs as “¢ 

SHELL large, orbiculate, becoming wider and oblique with age; length 
and height equal in small and medium individuals ; in large speci- 
mens the height is sometimes one-ninth greater than the longitu- 
dinal diameter; basal and lateral margins full and regularly rounded. 
Left valve moderately convex; umbonal region ample. Right 
valve concave, flat or slightly convex over the umbonal region. 
Hinge-line straight, central; length in young shells equal to four- 
fifths or five-sixths of the longitudinal diameter ; and in large 
specimens the length is sometimes not more than one-half the 
length of the valve. Beak obtuse, slightly oblique to the hinge, not 
rising above it, situated anterior to the middle of the hinge-line, 

and to the center of the valve. Anterior ear of left valve, in small: 

shells, comparatively large, triangular, limits not strongly defined ; 
margin straight or slightly concave; extremity acute-angular ; in 
older shells comparatively narrow, with an obtuse-angular ex- 
tremity. Anterior ear of the right valve defined by a sulcus, 
extending to the extremity of the beak ; margin convex; extremity 
rounded. Byssal sinus scarcely indicated on the left valve, forming 
a deep, angular notch in the right valve. Posterior ear large, broad- 

triangular ; length about two-thirds of the hinge-line; margin 

concave ; extremity acute or right-angled in small specimens, obtuse 
in larger individuals ; limits not defined. 

Test thin, thickness nearly 3 mm., ornamented by about 80 
rounded radii, with broader concave interspaces, crossed by regular, 
sharp, elevated, continuous, concentric, foliate expansions of the 

test, reaching an elevation of about .6 m. above the general sur- 
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face. Usually the test shows only the strong rays, with occasionally 
a reticulation where the concentric folds are only partially preserved. 
The figure cited represents also the internal mould where the 
test has been wholly removed. Ligamental area, in young shells, 
represented by a slight inflection of the margin of the hinge with 
a very small longitudinal groove. In more mature specimens this 
area is wider, the number and strength of the grooves increasing, 
until they occupy a continuous space between the extremities of the 
hinge-line, slightly bending outward at the beak; the inner ridges 
and grooves do not extend the whole length of the area. Cartilage- 
pit and muscular impressions not observed. 

The original specimen of this species is 38 mm. high, 39 mm, 
long, hinge-line about 30 mm. Another more nearly entire speci- 
men is 35 mm. high, 37 mm. long, hinge-line 30 mm. The largest 
specimen observed shows a height of 78 mm., with length nearly 
equal, and hinge-line 42 mm. In this specimen the longest diame- 
ter is 85 mm., measured from a point on the upper anterior margin 
to the lowerposterlor margin. 

This species is distinguished by its form and surface markings. 
The characters of surface distinguish it from Z. Priamus and L. 
macrodontus, though in form it bears some resemblance to the former ; 
and in the ligamental grooves it is similar to the latter. Pterinopecten 
suborbicularis, in some of the younger specimens, resembles this species 

in general aspect ; but none of that species have shown a broad, liga- 
mental area, and the ears continue to increase with the growth of the 
shell. , 

Formation and locaiities. In shales of the Hamilton group at 
Monteith’s Point, Canandaigua lake, Ontario county; Moscow, 

Geneseo and York, Livingston county; and in the shale and Encrinal 
limestone, along Lake Hrie shore, Highteen-mile creek, Erie county, 
Nee 

LYRIOPECTEN INTERRADIATUS. 

Lyriopecten interradiatus, Haun, Pal. N. Y., vol. v, pt. 1. Plates and Ex- 

planations: Pl. 2,figs.1-4. Jan., 1888. 

SHELL large, longitudinally very broadly elliptical s transverse axis 
somewhat oblique to the hinge-line ; height about one-ninth less 
than the length; margins full and regularly rounded. Valves 
about equal in dimensions. Left valve depressed, moderately con- 
vex. Right valve flat, or slightly concave below, becoming convex 
toward the beak. Hinge-line straight, central to the body of the 
shell; length less than two-thirds the longitudinal diameter of the 

Dod 
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shell. Beak of left valve obtuse, not prominent, directed forward, 
situated about one-third the length of the hinge-line from the ex- 

tremity of the anterior ear. In the right valve the umbo is often 
flat, and the angle subtended by its sides is acute, caused by the 
deep byssal sinus. Posterior ears narrow-triangular, distinguished 
from the gradually sloping sides of the umbo by their flatness and 
finer markings ; margins concave ; extremities mucronate. Ante- 
rior ear of the left valve smaller, triangular; margins concave ; 
extremity rectangular. Anterior ear of the right valve convex, 
triangular, truncated at the extremity ; separated from the umbo by 
a deep angular sulcus, and a broad longitudinal semi-elliptical byssal 

sinus, which forms an indentation in the lateral outline of the body 
of the shell. 

Test of the left valve marked by about 40 strong rounded rays 
with smaller intermediate implanted rays, crossed by fine, regular, 
elevated sharp lines of growth, which at intervals are raised into 

lamelle, and appear in the cast as strong transverse ridges crossing 
the radii. The furrows between the radii are narrower than the 
rays. The regular alternation of the radiating lines where seen is 
a very conspicuous feature. The right valve is marked by more 
numerous and subdued rays, and their alternation is somewhat 
obscure. The ears show fine radiating lines and stronger and more 
crowded concentric striz. 
A medium-sized individual has a height of 47 mm., longitudinal 

diameter 54 mm., hinge-line 32 mm. A smaller specimen measures 
in height 35 mm., length 38 mm., hinge-line 24 mm. The largest 

specimen (imperfect) shows a height of 74 mm., and a length of 
88 mm. 

In outline and general aspect this species closely resembles L, 
macrodontus, but differs in the obliquity of the beak, wider anterior 

ears, and more elevated and numerous rays. It differs from ZL. mag- 
nificus in its outline, larger anterior ears, longer hinge-line, and finer 

radii of the ears. : 

The specimens mostly preserve both valves in connection. A large 

specimen occurring in the harder argillaceons sandstone attains nearly 
the dimensions of LZ. cymbalon but differs conspicuously in the more 
numerous, strong radii, their gentle curvature toward the anterior 
side, and the smaller area of surface upon the anterior side of the 
vertical axis of the valve. 

Formation and locality. In the shales of the Hamilton group, 

Fultonham, Schoharie county, N. Y. 

[Sen. Doc. No. 38. | 32 
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LYRIOPECTEN MACRODONTUS. 

Lyriopecten macrodontus, Haut, 8S. A. MILLER. Cat. Pal. Foss. Cincinnati. 
1877. : 

Lyrtopecten macrodontus, Haun. Pal. N. Y., vol. v, pt.1. Plates and Explana- 
tions: Pl. 4, fig. 9; pl. 8, figs. 9,10. Jan., 1883. 

SHELL large, sub-circular; in some large specimens becoming trans- 
versely broad-ovate, from the posterior extension of the valve; 
height from one-sixth to one-eighth less than the length; margins 
regularly rounded, more convex at the posterior lateral margin, and 
extending in nearly a straight line to the beak. Left valve de- 
pressed, moderately convex. Right valve unknown. Hinge-line 
straight, nearly central, varying in length with the age of the shell. 

Beak obtuse, rounded, directed slightly toward the anterior, not 
rising above the hinge. Anterior ear small, about one-third the 
length of the posterior, triangular, not well-defined; margin 
straight or slightly concave; extremity obtuse. Posterior ear large, 

triangular, defined by the absence of the strong radii, and by a shal- 
low, undefined depression reaching to the beak; margin deeply 
sinuate; extremity acuminate. 

Surtees marked by from 30 to 40 broad, rounded radii, with 

smaller intermediate rays, crossed by fine strie of growth. Some 
fragments of shell, adhering to the internal mould, have a thick- 
‘ness of one millimeter. Muscular impression large, sub-circular, 

concentrically striated, situated posterior to, and below the umbonal 

region. Cartilage-pot very small, triangular beneath the apex of 
the beak, not extending to the hinge-margin. Ligamental area 
usually marked by five strong, elevated ridges, which curve outward 
at the beak diverging from, and partially inclosing the cartilage- 
pit, and continuing toward the extremities of the ears; the inner- 
most ridges disappear before reaching the extremity of the area. 

The largest specimen is 85 mm. high, 98 mm. long, and the 
hinge-line 50 mm. Another specimen, somewhat different in pro- 
portions, is 68 mm. in height, 75 mm. long, with hinge-line of 

40 mm. 

Compared with ZL. magnificus, this species has greater convexity, 
less elevated radii, and, in general, a comparatively greater longitu- 
dinal diameter. It differs from ZL. cymbdalon and L. tricostatus in 
surface ornamentation. This species, described from only the left 
valve, is nevertheless so distinctly unlike any others here described 
that it is readily recognized. 

Formation and localities. In the coarse beds of the Hamilton group, 

at Hamilton, Madison county, and Worcester, Otsego county, N. Y. 

~ 
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LYRIOPECTEN CYMBALON. 

Lyriopecten cymbalon, Hau. Pal. N. Y., vol. v, pt. 5. Plates and Explana- 
j tions: Pl. 24, fig.8. Jan., 1883. 

SHELL large, sub-orbicular, not oblique; height a little less than the 
longitudinal diameter ; pallial margin regularly rounded, upper 
anterior margin more inflated than the posterior, which is trun- 
cated toward the beak. Left valve regularly convex; the basal 
margin slightly inflected, giving the valve an undue convexity. 
Right valve not known. Hinge-line straight, length a little 

greater than one-half the longitudinal diameter of the shell, and 
extending about one-third of its length farther to the posterior than 
to the anterior margin. Beak obtuse, rounded, straight, central ; 
umbonal region defined by its abrupt antero- and post-cardinal 
margins, and by its convexity. Anterior ear very small, narrow- 
triangular; margin concave; extremity obtuse-angular; byssal 
notch broad and shallow, not conspicuous. Posterior ear large, 
triangular, marked by a deep sinus; margin convex; extremity 

angular; length twice as great as the anterior ear. 
Test marked by about twelve very strong, continuous, broad, 

rounded rays, with from one to six smaller ones of variable strength 
in each of the flat interspaces ; crossed by fine, sharp, regular, con- 

centric strize of growth, which are elevated into lamellar ridges at 

irregular intervals. ‘he ears and a broad adjacent space on the 
body of the valve are destitute of rays, but show strong strie and 
undulations of growth. The direction and character of the rays 
in the specimens described have been affected, apparently, by some 
Injury received during the life of the animal, which has also pro- 
duced a strong varix of growth. Ligamental area 1.5 mm. 
wide at the beak, whence it diminishes toward the extremities of 

the hinge-line, marked by several flat, longitudinal stria. Cartilage- 
pit broad-triangular, situated under the apex. 

The specimen described is 75 mm. in height, 88 mm. in longitu- 
dinal diameter, and hinge-line 46 mm. The distance between the 

centers of two of the large rays at the basal margin is about 17 
mm. 

The surface markings resemble L. tricostatus, but they are stronger, 
more rugose, and the rays less numerous ; also the shell is not oblique, 
and the beak is more obtuse and rounded. It differs from Z. macro- 
dontus and L. magnificus in its greater convexity, deeper byssal sinus, 
larger posterior ear, and by its surface characters. This remarkably 
large and fine species shows conspicuously the diminished anterior 
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ear, a feature also seen in L. ¢ricostatus, which is the reverse of many 
species of recent Pectenide, where the anterior ears are developed 
beyond the posterior; as in Janira longicauda (D’ORBIGNY), and 

Pecten Tranquebaricus (GMELIN). ‘This species, although seen in 
only one valve, is characterized by its peculiar surface markings and 

outline. 

Formation and locality. Hamilton group, from a bowlder found 
near Hlmira, N. Y. | 

LYRIOPECTEN TRICOSTATUS. 

Avicula tricostata, VANUXEM. Geolog. Surv. N. Y.: Report of Third Dist., p. 

dig tot. WSsa, 

Lyriopecten tricostatus (VANUXEM), Haun. Pal. N. Y., vol. v, pt. 1. Plates 
and Explanations: Pl. 4, fig. 11; pl. 7, fig. 26; pl. 10, figs. 6-12. Jan., 1888. 

Sue ts large, transversely and more or less obliquely broad-ovate; height 
usually less than the length, the proportions varying with the age of 

the shell; young specimens are longitudinally elliptical; mature 
specimens are more oblique; while some abnormal forms show a 
difference in the direction of the transverse diameter of nearly 45°; 
margins full, rounded anteriorly, extended on the postero-basal side, 

and thence following a nearly straight line to the beak. Valves 
similar in general outline. Right valve flat or slightly concave: 

Left valve moderately convex. Hinge-line straight, central, varying 
from more than one-half the longitudinal diameter in young speci- 

mens, to less than one-half in mature examples. Beak pointed, 

depressed, directed forward, situated anterior to the middle of the 

hinge-line, and not extending as far as the margin of the hinge. 
Umbonal angle 90°. Anterior ear small, triangular, usually 
less than half the length of the posterior one; margin rounded; 
extremity obtuse; byssal sinus broad, rounded, indenting the body 
of the shell, and shortening the anterior ear. In the right valve 
the notch is deeper and more angular. Posterior ear large, flat, 

triangular, marked bya distinct sinus which increases with the 
age of the shell; margin above the sinus straight, convex or con- 
cave; extremity angular. In young specimens the ears are sub- 
equal, undefined, and without sinus. In older shells the anterior 
ear becomes diminished, or appears comparatively smaller ; while the 

posterior ear is increased in size. 

Surface ornamented by from 20 to 25 strong, rounded, continuous 
rays, with broad, flat interspaces which show from three to ten 
smaller radii; and in well-preserved specimens the entire surface of 

the shell is marked by fine, regular, sharp, elevated, continuous, 
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concentric lines of growth. In the right valve the finer radiating 
lines are conspicuous, while the others are obscure and more 

numerous. ‘The ears do not show the stronger rays, but usually 
preserve the finer radiating and concentric lines, and are marked 
by regular, concentric undulations, which are not seen on the body 
of the valves. The thickness of the test is not known. 

The hinge-ligament in mature specimens has a width of about 2 
mm., and is marked with from four to seven longitudinal, raised 
lines, or ligamental grooves, diverging from the cartilage-pit, and 
continuing parallel to the hinge-line ; cartilage-pit small, triangular. 

placed beneath the beak. 
The largest specimen yet seen, of the left valve, is 80 mm. in 

height, 88 mm. in length, and the hinge-line 85 mm. ; the distance 
between the strong rays at the basal margin is11 mm. A specimen 
of medium size is 62 mm. in height, 72 mm. in length, hinge-line 
39 mm. A young individual is 23 mm. in height, 29 mm. in 
length, and hinge-line 18 mm. : 

This species somewhat resembles in outline ZL. macrodontus, but 
differs in the surface markings, and the finer parallel teeth of the 

ligamental area. It differs from L. magnificus, L. interradiatus, 
and LZ. cymbaion in outline ; the surface of the latter species is similar, 

but more rugose. From LZ. Priamus it differs in form and surface 
markings. In comparing many specimens a great diversity in form 
and ornamentation will be observed. 

Formation and localities. In the lower and middle Chemung beds 

at Barker, Broome county; Big Flats, Chemung Narrows, and Elmira, 
Chemung county, and Franklin, Delaware county, N. Y. 

LYRIOPECTEN POLYDORUS. 

Lyriopecten Polydorus, Haut. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions: Pl. 7, fig. 25. Jan., 1883. 

SHELL of medium size; transversely very broad-obovate; height 
nearly equalling the longitudinal diameter ; pallial margins full, 
regularly rounded on the posterior side; and the anterior side of the 
left valve passing in nearly a straight line to the beak. Left valve 
depressed, nearly flat. Right valve unknown. Hinge-line straight, 

length equal to two-thirds the length of, the shell, extending pos- 
teriorly nearly as far as the posterior margin of the shell. Beak 
pointed, directed forward, central to the body or the shell, and 
forward of the middle of the hinge-line, rising a little above it. 
Umbonal angle more than 90°. Posterior ear narrow-triangular, 
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one-third longer than the anterior, the limits not well-defined, and | 
it appears as an expansion or extension of the posterior side of the 
umbo ; margin concave ; extremity mucronate. Anterior ear short- 
triangular; margin convex; extremity rounded, separated from the 

umbo by a deep, rounded sulcus, which corresponds to the byssal 
sinus. . 

Test ornamented by about 25 irregular, strong, rounded rays, with 
wider interspaces, marked by two or three smaller lines in each one, 
and crossed by fine striz of growth. The surface markings extend 
over the ears. 

The valve described is 28 mm. high, and of about the same 
length, and the hinge-line 18 mm. ‘The length of the posterior ear 
is 11 mm., and of the anterior ear 7 mm. 

This species bears some resemblance to L. solox, but differs in the 
flatness of the valve and less gibbous umbo. In surface character it 

is similar to ZL. tricostatus, but has fewer intermediate striz between 

the stronger rays, which in that species are more simple and rounded ; 
while in other characteristics they are very unlike. 

Formation and locality. In argillo-arenacous slates of the Che- 
mung group near Oassadaga, Chautauqua county, N. Y 

LYRIOPECTEN MAGNIFICUS. 

Lyriopecten magnificus, HALL. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions: Pl. 8, fig. 8. Jan., 1888. 

SHELL very large, nearly circular; height a little less than the longi- 
tudinal diameter; basal and lateral margins regularly rounded. 
Left valve nearly flat; the greatest convexity is in the center of the 
umbonal region. Right valve unknown. Hinge-line short, straight, 
length less than one-half the transverse diameter of the valve, ex- 
tending farther toward the posterior than toward the anterior 
margin. Beak obtuse, rounded, central to the body of the shell, 
depressed, not rising above the hinge-line, nor extending to the 
hinge-margin; umbonal region moderately convex, not defined 
laterally. Anterior ear small, narrow-triangular, not well-defined ; 
extremity very obtuse, rounded ; margin slightly concave without a 
decided byssal sinus. Posterior ear triangular, more than twice the 
length of the anterior and defined from the umbonal slope by the 

absence of the strong radii; extremity aaron saan margin 
marked by a broad, rounded sinus. 

Test marked by about 40 strong, elevated rays, which are some- 
what flattened along their summits; usually alternating with one or 

—s te 
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two sharp or rounded rays, crossed by very fine, sharp, concentric 
strie. ‘The radii gradually diminish in strength toward the ears, 

where they are represented by elevated, narrow lines. Ligamental 

area marked by several logitudinal strie. 
The height of the specimen is 97 mm., length 104 mm., hinge- 

line 44mm. ‘Three of the stronger rays occupy a space of 12 mm. 

at the basal margin. | 

The specimen described is the impression of the exterior of a left 
valve ; it is quite characteristic and very distinct from other known 
species in its form and surface markings. In ornamentation and 
general outline there is some resemblance between this shell and Z. 
mucrodontus, but it is less convex, the rays are more elevated, and 

more sharply defined. The geological horizons of the two species are 
also widely separated. | 

Formation and locality. In coarse, arenaceous slates of the Upper 
Chemung group, at Montrose, Susquehanna county, Penn. 

LYRIOPECTEN ANOMI#FORMIS. 

Lyriopecten anomieformis, Hauu. MS, for vol. v, pt. 1. 1877. 

Lyriopecten anomieformis, Haun. §. A. MILLER. Cat. Amer. Pal. Foss. 
1877. . 

Lyriopecten anomieformis, Haunt. Pal. N. Y., vol. v, pt. 1. Plates and Ex- 
planations ; Pl. 4, fig, 10; pl. 10, fig. 5. Jan., 1883. 

SHELL larger than medium size, obliquely elliptical or obovate ; height 
nearly equal to the length; the transverse axis makes an angle of 

about 45° with the hinge-line; margins regularly rounded ante- 

riorly and along the base, becoming obscurely truncated on the 
upper postero-lateral portion of the shell. Left valve slightly con- 
vex. Right valve nearly flat. Hinge-line straight, anterior; length 
equal to one-half the transverse diameter of the shell. Beak of 
left valve obtuse, rounded, oblique, not well-defined, situated an- 
terior to the middle of the hinge, and extending to the hinge- 
margin, but not rising above it. Beak of right valve scarcely 
defined. Anterior ear small, obscure, only indicated by the short 
portion of the ligamental area anterior to the beak. Posterior ear 
undefined triangular; margin straight; extremity obtuse. Byssal 
sinus in the left valve a small notch ; in the ee valve a very deep, 
elliptical sinus. 

Test thin, marked on the left valve by numerous fine, thread-like 
radii, of ick every fourth to eighth one is much stronger than the 
intermediate lines, crossed by fine strize of growth; the larger rays 
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are about 20 in number. On the right valve the radii are repre- 
sented by obscure, undulating, unequal strie. The ears show the 
same surface markings. Cartilage-pit small. Ligamental area - 
thickened, with about eight flat, longitudinal lines extending to the 
extremities of the hinge. 

A left valve measures 62 mm. from the anterior ear to the posta 

basal margin ; from the extremity of the beak the peighta is 55 mm., 
and the length, parallel to the hinge, is about 54 mm. ; hinge-line 
27mm. The right valve is imperfect, but it appears es have been 

more circular in outline than the left. 

This species is characterized by its form, surface ornamentation, and 
marked resemblance between its right valve and the lower valves of 

some species of the recent genus ANOMIA, in the flatness of the valve 
and deep sinus. 

Formation and locality. In the slates of the Chemung group, at 

Chemung Narrows, Chemung county, N. Y. 

LYRIOPECTEN PRIAMUS. 

Lyriopecten Priamus, Haun. Pal. N. Y., vol. v, pt.1. Plates and Explana- 

tions: Pl. 10, figs. 4,2. Jans, 1883. 

SHELL large, transversely broadly elliptical or ovate, wider below ; 
transverse axis normal or very slightly oblique to the hinge-line; 
height less than one-tenth greater than the longitudinal diameter ; 
margins regularly rounded. Lett valve moderately and symmetric- 
ally convex. Right valve unknown. MHinge-line straight, sub- 
central ; length about one-half the longitudinal diameter of the 
shell. Beak obtuse, rounded, oblique, anterior to the transverse 

axis, not rising above nor extending as far as the hinge-margin, 
Anterior ear small and undefined. Posterior ear broad-triangular, 
flat; margin concave ; extremity angular. Byssal sinus not de. 
fined. 

Test marked by about 40 strong, rounded, irregular radii with 
narrow interspaces, crossed by fine strie of growth. The rays are 
often composed of fascicles of thread-like stria, and bifureate at 

some point of their length. On the posterior ear the rays are sub- 

dued and finer. Ligamental area 2.5 mm. wide in mature speci- 
mens, and marked by numerous sharp, elevated, parallel, longitu- 

dinal strie extending to the extremities of the hinge-line. Cartilage- 
pit triangular, arrow, situated at the apex of the beak, and ex- 

tending to the margin of the hinge. 

One large specimen, which is a cast of the interior, measures 72 
mm. in height, 70 mm. in length; hinge-line 32 mm. A smaller 
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Specimen, showing the exterior, is 63 mm. in height, 57 mm. in 
‘longitudinal diameter, and hinge-line about 31 mm. 

In general appearance of surface this shell is similar to ZL. macro- 
dontus, but the details are quite different. This species, though 
characterized from the left valve only, is distinctly different from the 
others in form and surface ornamentation. 

Formation and locality. Associated with numerous segments of 
crinoidal columns and rarely with any other fossils, in the upper part 
of the Chemung group at Franklin, Delaware county, N. Y. 

LYRIOPECTEN FASCIATUS. 

Pernopecten fasciculatus, HALL. MS., vol. v, pt. 1. 1877. 

‘ ‘f ae MILLER, Cat. Amer. Pal. Foss. p. 200. 1877. 
Not Aviculopecten fasciculatus, HALL. 

Lyriopecten fasciatus, HAuu. Pal. N. Y.,vol.v, pt.1. Plates and Explanations: 
Pl, 9, figs. 10, 11. Jan., 1883. 

SHELL of medium size, very broadly ovate, erect; length a little legs 
than the width; margins regularly rounded. Right valve convex, 
the greatest convexity one-third the width of the valvé from the 

beak. Left valve unknown. Hinge-line short, straight. Beak 
acute, erect, prominent; umbonal region distinctly defined, sub- 

tending a right angle. Anterior ear small, scarcely defined, about 
half the length of the posterior one. Posterior ear triangular, de- 
fined by a well-marked sulcus; margin nearly straight; extremity 
obtuse. Byssal sinus shallow. 

Surface ornamented by strong, low, broad, rounded radii, which 
increase by interstitial addition; and numerous sharp, elevated, 
radiating strie mark the surface of the rays, giving them a dis- 
tinctly fasciculated aspect. ‘These also mark the interspaces, which 
are narrower than the) large rays. Sharp, regular, concentric stris 

cancellate the radii. ‘The ears are marked only by the concentric 

striz, which are less prominent than on the body of the valve. 

The specimen described is a right valve, having a length of 34. 

mm., height 36 mm., and hinge-line about 10 mm. 

In outline and surface characters this species resembles L. Priamus, 

but the valve is more convex than the specimen referred to the right 

valve of that species; it is also less oblique, and the beak more ele- 

vated and erect. The rays of LZ. Priamus are distinctly and fre- 

quently bifurcating, while in this species the fasciculate appearance is 
due to the sharp, elevated striz upon the stronger rays. 

Formation and locality, Chemung group, Leon, Cattaraugus 

county, N. Y. 
[Sen. Doc. No. 38. | 33 
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LYRIOPECTEN SOLOX. 

Lyriopecten solow, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: 
Pl, 24, fig. 5. Jan., 1883. 

SHELL of medium size, nearly circular; transverse axis not inclined 

to the hinge-line; margin regularly rounded, and sloping somewhat 
abruptly into the byssal sinus. Right valve moderately convex. 
Left valve unknown. MHinge-line straight, length about one-half 
the diameter of the shell, extending farther. on the anterior side. 
Beak obtuse, rounded, central, not rising above the hinge-line, di- 

rected slightly forward; umbo ample. Posterior ear triangular, 
defined by its flattened surface, and the rapid umbonal slope; 
margin concave; extremity rectangular. Anterior ear imperfect, 
but showing a very deep and narrow byssal sinus. 

Test marked by numerous fine, angular rays, which are arranged 
in about 40 regular, rounded plications, composed of fascicles of 
finer rays, with defined interspaces. Finer obscure rays mark the 
umbo, and the posterior ear shows three or four hundred undula- 

tions with lines of growth. Interior not known, except the liga-. 
mental area, which is narrow, and makes an inflection of the hinge- 

margin of the ears. 

The dimensions of the right valve described are as follows: 
height 43 mm., longitudinal diameter 42 mm., and hinge-line ap- 
parently Bene 20 mm. 

This species differs from LZ. Polydorus by its circular outline, con- 

yexity, obtuse beak, ample umbo and surface characters It differs 
from L. magnificus and L. macrodontus in the greater convexity 

of the valve and fullness of the umbo, as well as in the character of 

the rays. Itis also much smaller than those species. 
Formation and locality. In a fine semi-calcareous, argillaceous 

sandstone (lying above the conglomerate ?) of the Upper Ce 
group, near Panama, Chautauqua county, N. Y. 
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PTERINOPECTEN, Hatt. 

PTERINOPECTEN MULTIRADIATUS. 

Pterinopecten muiltiradiatus, Haun, Pal. N. Y., vol. v, pt. 1. Plates and 

Explanations: Pl. 1, figs. 6, 7. Jan., 1888. 

SHELL large, rhomboidal; body of the valve longitudinally obovate ; 
length and height nearly as five to four; anterior and basal margins 

regularly curved, the postero-basal margin produced and the body 
of the shell extending thence in adirect line tothe beak. Left valve 

moderately and regularly convex. Right valve unknown. Hinge- 

line straight, anterior, less than the length of the shell. Beak - 
obtuse, rounded, directed forward, slightly rising above the hinge. 
Umbonal region ample, subtending an angle of about 105°. Ears 
triangular, flat, moderately well-defined ; margins slightly concave ; 

extremities rectangular. Posterior ear about twice the size of the 
anterior, limited by a stronger ray and the abrupt post-cardinal 

slope of the valve. ‘The anterior ear is limited by a distinct but 
undefined sulcus. Byssal sinus scarcely marked. 

Surface ornamented by numerous strong, distant, elevated, rounded 

rays, with interspaces marked by a strong ray in the center, and 
several finer ones on each side producing two series of alternations. 
Concentric strie obscure. The arrangement of the rays gives the 

surface a fasciculate aspect, especially marked in the impression of 
the exterior. The rays on the posterior ear are sharp and simple, 

while on the anterior ear they are similar to those on the body of 
the shell. 

The specimen has a length of 48 mm., height 35 mm., hinge-line 
about 36 mm. : 

This species is distinguished from P. suborbicularis by its greater 
length and doubly alternating radii. Though somewhat similar in 
form to P. crenicostatus, the surface characters are very different. 

Formation and locahty. In Corniferous limestone at Stafford, 

Genesee county, N. Y. 

PTERINOPECTEN REFLEXUS. 

Pierinopecten reflexus, HaAuL. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL of medium size, rhomboidal, moderately oblique; length one- 
sixth greater than the height; outline regularly curved to the 
postero-basal margin, thence extending posteriorly. Left valve de- 
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pressed-convex; margin reflexed. Right valve unknown. Hinge- 
line straight, extended posteriorly, exceeding the greatest length of 
the shell. Beak obtuse, low, rounded, directed forward. Umbonal 

region convex, subtending an obtuse angle. Posterior ear large, 
flat, triangular, scarcely defined from the umbo ; margin slightly 

convex ; extremity obtuse. Anterior ear small, triangular, convex, 
limited by an undefined sulcus and a shallow byssal sinus; margin 
nearly straight ; extremity obtuse. ee 

Test marked by fine rounded striz, alternating with finer lines ; 
intermediate spaces flat. The same surface marking continues in a 

subdued degree upon the posterior ear, and somewhat more strongly 
on the anterior slope and anterior ear. 

The specimen figured has a length, across the middle, of 18 mm.,. 

height 15 mm., hinge-line 22.5 mm. 

In form, this species resembles P. Hermes, but is distinct in its. 

smaller and less defined anterior ear, less strong radii, and more de- 
pressed beak. It is much flatter and of different proportions from P. 

exfoliatus. 

Formation and locality. In the. Corniferous limestone at. the falls 
of the Ohio, near Louisville, Ky. | 

PTERINOPECTEN INSONS. 

Pterinopecten ¢nsons, HALL. Pal. N.Y., vol. v, pt.1. Plates and Explanations ;. 

Pl. 1. fig. 4.. Jan., 1883. 

SHELL small, rhomboidal, slightly oblique; length somewhat greater 
than the height; basal margin regularly rounded ; the anterior and 
posterior sides become nearly vertical as they approach the ears. 

Left valve convex, the greatest convexity near the beak. Right 
valve unknown. MHinge-line straight, length one-fourth greater 
than the length of the shell, extended posteriorly. Beak acute,. 

prominent, anterior to the middle of the hinge, directed forward. 

Umbonal region prominent, subtending a right angle. Kars trian-. 
gular ; margins straight; extremities acute, Posterior ear large, 
undefined. Anterior ear small, convex, with an undefined fold 

below the cardinal margin, limited by a distinct rounded sulcus. 
Byssal sinus slightly marked. 

Test (in a partially exfoliated specimen) marked by regular, sharp, 
not numerous rays, with broad, flat interspaces, which, in a perfect 

condition, have probably been marked by fine strie. The rays are 
_ obsolete over the posterior slope of the valve and the umbo, and. 
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also not preserved on either of the ears. Ligamental area narrow, 
appearing as a simple fold of the hinge-margin. 

The specimgn has a length of 13 mm., height 11 mm., hinge-line 
16.5 mm. . 

In some of the modes of occurrence, this species resembles P. ez- 
- foliatus, but differs in its proportionally longer hinge-line, more 
extended posterior ear, comparatively larger anterior ear, and the 
greatest convexity is nearer the beak. 

Formation and locality. Upper Helderberg limestone, Western New 
York. The particular locality unknown. 

PTERINOPECIEN NODOSUS. 

Pterinopecten nodosus, Haru. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL small, sub-rhomboidal, slightly oblique; form not fully known. 
Left valve very convex. Beak prominent, nearly erect. Umbonal 
region very prominent, the limits distinct on the anterior and ob- 
scure on the posterior side; subtending an acute angle. Posterior 
ear large, triangular; margin very slightly concave; extremity 
angular. Anterior ear not preserved in the specimen. 

Test thin, marked (in a partially exfoliated specimen) by strong, 

rounded rays with intermediate finer ones, and fine, concentric, 

undulating, elevated striz, with numerous concentric undulations, 
which increase in frequency from the beak to the margin, and on 

crossing the larger rays, are elevated into strong nodes. On the 
posterior ear the rays are fine, equal and continuous. 

This species is described from an imperfect specimen of the left 
valve ; but itis so remarkable in its nodose undulations that it is 
readily distinguished from every other form. 

Formation and locality. In the Corniferous limestone at the falls 

of the Ohio, near Louisville, Ky. 

PTERINOPECTEN EXFOLIATUS. 

Pterinopecten eafoliatus, HALL. Pal. N.Y., vol.v, pt. 1. Plates and Explana- 
Hous s.PL 1, fies. 16/17. Jan; 1883. 

SHELL of less than medium size, sub-rhomboidal ; body obliquely ovate ; 
length somewhat greater than the height ; pallial margins regularly 
rounded from the anterior ear to the base of the posterior slope, from 

whence the margin is nearly straight or slightly concave to the ex- 
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tremity of the hinge. Left valve very convex, inclined to gibbosity. 
Right valve moderately convex, much smaller than the left. Hinge- 

line straight, alittle longer than the greatest length of the shell, ex- 
tended posteriorly. Beak of left valve promihent, sub-acute, 
anterior to the middle of, and arching over the hinge-line, directed 
forward. Umbo prominent, gibbous, the greatest convexity being 

about the middle of the width subtending a right angle. Ears 

triangular. Posterior ear large, undefined; margin slightly con- 
cave; extremity somewhat acute. Anterior ear small, convex, 
defined by a deep, obtuse sulcus ; margin convex ; extremity acutely 
rounded. Byssal sinus distinct, somewhat deep. 

Test thin, marked in the left valve by fine, regular, radiating 
strie with flat interspaces which show one or two finer rays; 

crossed by concentric lines of growth and stronger undulations, 
which in old shells become very prominent. The rays are continued 
over the ears, and aresomewhat subdued and less distinctly alternat- 
ing on the posterior ears, and obsolete over the upper part of the 
umbo. The right valve is marked by obsolescent rays and concen- 

tric undulations. Ligamental area narrow. 

Three specimens measure respectively as follows: length, 17, 20 
and 22 mm., height, 15,18 and 18 mm., length of hinge-line, 18, 

21 and 23 mm. 

In the exfoliated condition, this species resembles P. insons ; but 

has a comparatively shorter hinge-line, smaller anterior ear, deeper 
byssal sinus, and less extended posterior ear. It is more gibbous and 

less oblique than P. Hermes, with less conspicuous striz. 'The speci- 

mens are usually in the condition of partially exfoliated casts, and 
retain marks of only the stronger radii and concentric undulations. 
This species is not uncommon in the central and western portions of 

the State. 
Formation and localities. In a limestone bed of the Marcellus shale 

at Avon, Livingston county, Stafford, Genesee county, and Vienna, 

Ontario county, N. Y. 

PTERINOPECTEN DIGNATUS. 

Pierinopecten dignatus, Haut. Pal. N.Y., vol. v, pt. 1. Plates and Explana- 
* tions */Pl digs: 121A to. |) dan. lisse: 

SHELL small, sub-rhomboidal, very slightly oblique ; length and height 
as three to four; pallial margins regularly rounded, somewhat more 
produced on the postero-lateral portion. Left valve moderately 

convex. Right valve depressed, flatter and smaller than the left; 
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it differs in surface markings and depth of byssal notch, and is ap- 
parently thinner and more delicate. Hinge-line straight, length 
equaling, or greater than, the greatest length of the shell, extend- 
ing anteriorly beyond the margin of the valve. Beaks obtuse, 

rounded, anterior to the center of the hinge-line, directed slightly 

forward. Umbonal region ample, subtending an acute angle. Ears 

triangular, flat. The posterior ear larger and less distinctly defined 
than the anterior; margin straight or slightly concave; ex- 
tremity rectangular. Anterior ear rounded; margin convex; 
extremity acute-angular. Byssal sinus moderate in the left valve ; 
deep, narrow and angular in the right valve. 

Test of the left valve marked by numerous strong, rounded, in- 
creasing radii, with broader interspaces, containing one or two 
smaller rays which originate about the middle of the valve ; crossed 

by fine, sharply elevated, concentric striz. The right valve is marked 
by fine, sub-equal, regular, radiating strie, which increase by inter- 
stitial addition, and become obsolete on the upper part of the 
umbo. ‘The radii are also seen on the ears. 

The largest specimen has a length of 19 mm., height 15 mm., 
hinge-line 19 mm. Another specimen measures 17 mm. in length, 
14 mm. in height, with the hinge-line 18.5 mm. 

This species closely resembles P. letus, but differs in being less 

oblique, with greater height, more acute beak, fewer and stronger 
radii, and a characteristic concentric marking. From P. Hermes it 
differs in being less oblique, with the posterior ear less extended, and 
with finer rays upon the ears. From PP. conspectws it differs in its 
greater length, and distinctly different surface markings of the left 

valve. 
Formation and locality. In the Marcellus shale at Bloomfield, 

Ontario county, N. Y. 

PTERINOPECTEN LZTUS. 

Piterinopecten lautus (in error), Haun. Pal. N. Y¥., vol.v, pt 1. Plates and Ex- 

planations: Pl. 1, fig. 18. Jan., 1883. 

SHELL small, sub-rhomboidal, regularly rounded; length one-sixth 
less than the height. Left valve depressed-convex. Right valve 
unknown. Hinge-line straight, longer than the greatest length of 
the valve, extended anteriorly beyond the margin of the shell. 
Beak obtuse, anterior to the middle, directed forward, not prominent. 

Umbonal region scarcely defined, subtending about a right angle. 
Ears unequal, triangular. Posterior ear much the larger, undefined; 
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margin very slightly concave ; extremity rectangular. Anterior ear 
smaller, not distinctly defined from the body of the shell:; margin 
above the sinus convex ; extremity acute. Byssal sinus moderate. 

Entire surface marked by distinct, close, rounded, duplicating 
radii, crossed by fine, concentric lines of growth. ‘The surface of 
the umbonal region is wrinkled from the apex to below the middle 
of the valve. The surface markings are finer and sub-equal over 
the posterior ear. A small space on the umbo, as in Aviculopecten 
belius, is destitute of radii. : 

This species differs from P. Hermes in its less oblique form, shorter 
hinge-line, less ample umbo, and in having no regular alternation in 
the rays, which are closer and more rounded. It is associated with, 
and closely allied to P. dignatws, but differs by its more obtuse beak, 
longer outline, and comparatively more frequent and smaller rays, 
without the regular concentric strie. 

Formation and locality. In the Marcellus shale at Bloomfield, 
Ontario county, N. Y. 

PTERINOPECTEN HERMES, 

Pierinopecten Hermes, Hany. Pal. N. Y., vol. v, pt. 1. Plates and Explanations :. 
Pl, 17, figs. 13-15. Jan., 1883. 

SHELL less than medium size, sub-rhomboidal, obliquely sub-ovate ; 
length and height about as three to four ; pallial margins regularly 
rounded, becoming straight on the post-cardinal slope at the junction 
with the ear. Left valve moderately convex. Right valve not de- 
termined. Beak acute, prominent, anterior to the middle of the - 

shell, directed forward. Umbonal region ample, subtending an 
angle of about 80°. ars very unequal, triangular. Posterior ear 
much the larger, scarcely defined ; margin concave; extremity acute. 

Anterior ear small, slightly convex, defined by a distinct sulcus; 
margin convex; extremity rounded. Byssal sinus deep. 

Test marked by regular, rounded strie, with wider interspaces 

which, on the posterior part of the valve, show finer intermediate 
rays. ‘The ears have essentially the same surface characters as the 
body of the valve. The entire surface is marked by fine concentric 

striz. Umbo with concentric wrinkles. Partial casts of the interior 
show the same characters as the exterior, but show no muscular or 

pallial markings. 

The largest specimen observed has a length of 19 mm., height 29 
mm., hinge-line 29 mm. 
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This species is very similar in furm to P. letus ; but the hinge- 
line is proportionally longer and the radii stronger and more dis- 
tinctly alternating. It differs from P. dignatus in its more oblique 
form, proportionally greater diameter and sharper radii. From P. 

conspectus it differs in being much more oblique in outline and com- 
paratively narrower. 

Formation and locality. In shales of the Hamilton group, Ontario 
county, N. Y. 

PTERINOPECTEN SPONDYLUS. 

_ Pterinopecten spondylus, Hatt. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions: Pl. 17, fig. 16. Jan., 1883. 

SHELL small, sub-rhomboidal, scarcely oblique; body of the shell 
ovate; length somewhat greater than the height; pallial margins 
regularly rounded, becoming straight on the posterior slope, which 

is continuous with the margin of theear. Left valve convex. Right 
valve not known. Hinge-line straight, extended anteriorly; length 
greater than the longitudinal diameter of the shell. Beak 

obtuse, rounded, directed forward, situated anterior to the middle 

of the hinge-line. Umbonal region prominent, but -not strongly 
defined on the posterior slope; subtending an acute angle. lHars 

broad-triangular, flat. Posterior ear much the larger, scarcely 
defined; margin slightly concave; extremity rectangular. Anterior 
ear defined by adistinct sulcus ; margin convex ; extremity rounded. 

- Byssal sinus shallow. 
Test marked by regular, sharp, elevated rays, with broader inter- 

spaces which are marked by finer rays, and concentric foliate lamelle 
of growth, which are bent backward in crossing the rays, forming 
short semi-tubular spines. The radii are less conspicuous on the 
ears, which also show a few concentric undulations. The ligamental 
area appears as a simple fold in the hinge. 

The specimen has a length of 15 mm., height 13.5 mm., hinge- 
line 18 mm. | 

This species has the general form and aspect of P. Hermes and 
P. letus, but is proportionally wider, with different and characteristic 
surface markings. 

Formation and locality. In soft shales of the upper part of the 
Hamilton group, shore of Canandaigua lake, Ontario county, N. Y. 

[Sen. Doc. No. 38.] 34 
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PTERINOPECTEN CONSPEOCTUS. 

Pterinopecten conspectus, HALL. Pal. N.Y., vol. v, pt. 1. Plates and Explana- 

tions PL 17, fies, d7-2 F Jan. 6e3: 

SHELL of medium size, sub-rhomboidal ; moderately oblique in young 
shells, scarcely oblique in older. ones; length and height about 

equal, the length usually a little greater; pallial margins regularly 

rounded, straighter posteriorly, and merging into the ear without 
definite limitation. Left valve moderately convex. Right valve 
nearly flat, narrower and oblique, with a deeper’ byssal sinus. 
Hinge-line straight, nearly central, equaling, or a little greater 

than, the length of the shell. Beak sub-acute, anterior to the 
center of the hinge-line, directed slightly forward. Umbonal region 
somewhat prominent, subtending an angle of about 75°. Lars 

triangular. Posterior one much the larger, not distinctly defined 
on the valve; margin slightly concave; extremity rectangular or 
somewhat acute. Anterior ear small, distinctly defined by a 
rounded sulcus ; margin convex; extremity rounded or sub-angular. 
Byssal sinus moderate in the left valve; deep and angular in the 
right valve, as seen in the specimen described. 

Test of the left valve marked by comparatively few, strong, 

rounded radii, with intermediate smaller ones, crossed by fine con- 
centric strize of growth, and strong undulations which interrupt 
the continuity of the radii. Right valve marked by numerous sub- 
equal radiating strize which are somewhat obsolete near the beak, 
and the umbonal region is marked by some strong concentric 
wrinkles. The ears present, in a less degree, the same ornamenta- 
tion as the body of the sliell. Ligamental area simple. 

A mature specimen is 27 mm. in length and height, and the hinge- 
line 28 mm. 

This species differs from P. dignatuws in being less oblique, the an- 
terior ear less extended, and the radii sharper and more interrupted. 
It differs from P. /etus and P. Hermes in the less obliquity and the 
stronger surface markings. It differs from Aviculopecten (Pterina ?) 
invalidus, which is similar in general aspect, in being wider, and 
the margin of the posterior ear less concave. 

Formation and localities. In the Hamilton group at Norton’ 8 
Landing, Cayuga lake, and shores of Skaneateles lake, N. Y. 
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PTERINOPECTEN FILITEXTUS, 

Pierinopecten filitextus, Haut. Pal. N. Y., vol, v. pt. 1. Plates and Explana- 
tions; Pl. 17, fig. 22. Jan., 1883. , 

SHELL larger than medium size, transversely semi-elliptical, scarcely 
oblique ; length somewhat greater than the height; margins regu- 
larly rounded, less convex on the posterior side. Left valve mod- 
erately convex. Right valve flat or concave. Hinge-line straight, 

about as long as the length of the shell, not extended anteriorly 

beyond the margin. Beaks obtuse, anterior to the middle of the 
valve, directed forward, not well-defined. Umbonal region not 
strongly marked. Hars unequal. Posterior ear wide-triangular, 
extending as far as the margin of the shell, its limits undefined ; 
margin nearly straight ; extremity nearly rectangular. Anterior 
ear small, limited by a strong sulcus; margin concave ; extremity 
obtuse. Byssal sinus in the left valve moderate; in the right valve 
well-marked. 

Test of right valve thin, marked by tine filiform radii, with much 
wider interspaces which are marked by finer rays; the same char- 

acter continuing on the posterior ear, with more equal rays. The 

entire surface is marked by fine, close, concentric lines of growth, 

with lamellose elevations at unequal intervals. Huinge-ligament 
marked by several parallel grooves. 
A right valve measures approximately 35 mm. in length, and 29 

- mm. in height. 

In geneyal form this species resembles P. conspectus, but is pro- 
portionally longer, and the surface markings are different. 

Formation and localities. In the Hamilton group near Cardiff, 
Onondaga county, and from a bowlder of Hamilton shale at Pine Val- 
ley, Chemung county, N, Y. 

PTERINOPECTEN INTERMEDIUS. 

Pteringpecten conspectus, in part, HALL. Pal. N. Y., vol. v, pt. 1. Plates and 
Explanations: Pl. 17, fig. 19. Jan., 1883. 

Pterinopecten intermedius, HALL. Pal. N. Y.,vol. v, pt. 1. Unpublished. 

SHELL of medium size, sub-rhomboidal, oblique; length one-fourth 
greater than the height; margins regularly rounded, more convex 
on the post-basal side. Left valve convex, greatest convexity below 
the umbo. Right valve unknown. Hinge-line straight, somewhat 
anterior ; length greater than the length of the valve. Beak acute, 
well-defined, arching over the hinge, directed forward, situated an- 
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terior to the middle of the shell and of the hinge-line. Anterior ear 
small, triangular, with a longitudinal fold ; limited by a broad’ 

sulcus; margin slightly convex; extremity acute. Posterior ear 

large, broad-triangular, undefined; margin slightly concave, ex- 

tending at right angles to the hinge, to the post-basal side of the 
valve ; extremity angular. Byssal sinus broad in the left valve. 

Test thin, marked by fine, alternating, filiform, radiating strie, 

which increase by implantation until they are very numerous at the 
basal margins of some specimens, crossed by fine lines of growth 
with a few concentric undulations. ‘The ears preserve the same 

surface characters in a subdued degree. Many of the specimens 
are exfoliated and the surface markings are very obscure or obsolete. 

A specimen of the left valve has a length of 14 mm.,, height 12 
mm., hinge-line 16mm. A larger example hasa length of 19 mm., 
height 16 mm., and hinge-line 21 mm. 

This species was arranged with P. conspectus. ‘The recent study 
and comparison of a more numerous series of specimens show several 
important differences, and necessitate the removal of this form 

from that species. The present species is more oblique, narrower, and 
the posterior ear is comparatively longer than in authentic forms of 

_ P. conspectus. In P. Hermes the hinge-line is more extended poste- 
riorly, and the umbonal angle more obtuse, while in P. regularis the 
hinge is shorter, the extremity of the posterior ear rounded, and the 
margin continuous with the curvature of the pallial margin of the 
valve. 

Formation and localities. In the shales of the Hamilton group at 
Ludlowville, Tompkins county, and on the shores of Vaya and 
nee lakes. N. Y. ) 

PTERINOPECTEN REGULARIS. 

Pterinopecten reyularis, HaAuL. Pal. N. Y., vol. v, pt. 1, fig. 1. Unpublished. - 

SHELL of medium size, semi-circular; body of the valve oblique; 
length nearly one-fifth greater than the height, greatest length above 
the middle ; margins very fulland regularly rounded from the byssal 
sinus to the posterior extremity of the hinge. Left valve moderately 

convex. Right valve unknown. Hinge-line straight, anterior; 
length a little greater than the length of the valve. Beak of left 

valve acute, directed forward, situated anterior to the middle of the 

hinge. Anterior ear small, triangular, more than half as long as 
the posterior ear, limited by a broad sulcus; margin convex; ex- 

tremity rounded. Posterior ear large and undefined from the body 



LAMELLIBRANCHIATA. 269 

ot the valve; margin convex, in regular continuation with the pallial 
margin; extremity obtuse-angular. Byssal sinus broad. 

Test thin, marked with numerous fine, alternating, filiform, 

elevated striz which are crossed by irregular lines of growth. The 
ornamentation of the ears is somewhat more subdued than on the 

body of the valve. Muscular impression small, ovate, situated. 
below the middle of the post-cardinal slope. 

A specimen of the left valve has a length of 24 mm., height 19 
mm., hinge-line 25 mm. A larger example measures 30 mm. in 
length. 

This species is distinguished for the regular, continuous convex 
curvature of the outline from the byssal sinus to the posterior ex- 
tremity of the hinge. In this respect it differs from any other form 
of this genus here described. The right valve of P. filitextus has a 
similar outline, but the left valve has been shown to have the margin 

of the posterior ear concave and the extremity acute-angular. 

_ Formation and localities. In the shales of the Hamilton group, 
between Geneseo and Avon, and at Delphi, N. Y. 

PTERINOPECTEN VERTUMNUS. 

Pterinopecten Vertumnus, Hatt, Pal. N.Y., vol. v, pt. 1. Plates and Explana- 
tions; Pl. 5, figs. 1-8. Jan., 1883. 

SHELL large, rhomboidal, oblique; greatest length below the middle 
of the valve ; length about one-fifth greater than the height; mar- 
gins regularly rounded, becoming full behind and sloping rapidly to 
the hinge-line. Left valve depressed-convex. Right valve nearly 

flat. -Hinge-line straight, somewhat shorter than the length of the 

shell. Beaks obtuse, low, anterior to the middle of the hinge-line, 
directed forward. Umbonai region moderately convex in the left. 
valve, depressed in the right valve, limits defined anteriorly, but not 
posteriorly. ars triangular, flat. Posterior ear much the larger, 
not defined from the body of the valve; margin gently concave; 

extremity acute. Anterior ear small, separated from the umbo by 
an undefined sulcus, and in the right valve by the marked, angular 
byssal sinus ; margin concave ; extremity acute, sometimes rounded. 

Surface of left valve marked by irregularly alternating, strong, 
flexuous, flattened radii; interspaces flat; crossed by sharp, elevated, 

concentric striz which are more closely arranged toward the mar- 
gin of the shell. ‘The same character of surface continues over the 

ears, and on the posterior ear the radii are finer, nearly equal in 
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strength, and crenulated by the concentric striz. On the right 
valve the rays are’more equal and finer than on the opposite valve; 
‘conspicucus on the posterior ears and subdued on the anterior. 

Three specimens have respectively the following dimensions: 
length 38, 40 and 41 mm., height 30, 33 and 29 mm., hinge-line 35, 
35 and 32 mm. 

This species resembles Pterinea reproba, from the shales of the 

Chemung group at Ithaca, which has straighter and more rounded 
radii in the left valve, with sharper intermediate radii and more ele- 
vated, undulating, concentric striz. The right valve of that species 

is more convex with stronger and often duplicating radii; while the 
byssal sinus is less distinctly marked. The present species differs 
from Pterinopecten dispandus in its greater length, proportionally 

longer hinge-line, less strongly marked right valve, and want of dupli- 

cation in the radii. 
Formation and locality. 'This species is common in the shales of the 

Hamilton group at Bear gulf, Schoharie county, N. Y. 

PTERINOPECTEN UNDOSUS. 

Aviculopecten undulatus, HALL. MS. 1877. 

a ‘ us S. A. MILLER. Cat. Amer. Pal. Foss. 1877. 

Not Pecten undulatus, McCoy. Carb. Foss. of Ireland, p. 101, pl. xvii, fig. 12. 

1844. ' 

Not Aviculopecten undulatus, McCoy. 1858. 

_ Pterinopecten undosus, Haut. Pal. N. Y., vol. v, pt.1. Plates and Explana- 

tions: Pl. 2, figs. 10-19. Jan., 1883. 

SHELL larger than medium, rhomboidal or sub-orbicular ; left valve 
moderately oblique; right valve scarcely oblique; length one-third 
greater than the height, proportionally shorter in young shells and 
in the right valve; anterior and basal margins regularly rounded, 
somewhat produced behind, and receding rapidly toward the hinge- 

line. Valves nearly equally convex; the right valve a little less 
convex, more orbicular in outline, with deep byssal notch, and dif- 

ferent surface markings. When occurring in the softer shales, the 
valves are often depressed-convex. Hinge-line straight, length a 

little less than the height of the shell, nearly central. Beak obtuse, 
rounded, scarcely rising above the hinge-line, anterior to the middle 
of the shell, inclined forward. Umbonal region ample, well-defined, 
subtending a very obtuse angle. Hars sub-equal, triangular ; 
margins concave. Anterior ear limited by a suicus and shal- 
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low sinus; extremity acute. In the right valve sub-triangular ; 
margin rounded, defined by an abrupt sulcus and a deep, angular 
byssal notch, which encroaches on the body of the valve. In the 
posterior ear the extremity is obtuse in the left valve, somewhat 
more pointed in the right valve. 

Test thin, marked by numerous fasciculate rays, which increase 
by interstitial addition, with interspaces varying from nearly equal 

to several times the width of the rays; cancellated and sometimes 

crenulated by elevated, lamellose strie of growth; and by from 
three to ten strong, concentric undulations, which are rounded upon 
the summits. The markings on the ears are similar to those on the 
body of the shell; the rays on the anterior ear are sometimes ob- 
secured by the strie of growth. lLigamental area narrow. 

A left valve has a length of 51 mm., height 36 mm., hinge-line 
36mm. A right valve has a length of 44 mm., height 37 mm., 

hinge-line 35 mm. A young specimen has the following dimensions 
~ length 23 mm., height 19 mm., hinge-line 20 mm. 

This species is distinctly characterized by the strong, concentric 
wrinkles, the deep byssal sinus of the right valve, and by the form of 
the shell. Specimens vary in the frequency and elevation of the radii, 
and in the number and prominence of the concentric undulations, 
The specimens are casts of the interior, with scarcely any remaining 
test. The surface markings are therefore subdued, and the concentric 

strie are often not atall preserved. ‘T’his speciesis widely distributed. 

It has been found in the Corniferous limestone at a single locality ; 
and in the soft shales of the Hamilton group throughout the western 
portion of the State. 

Formations and localities. Inthe Corniferous limestone at Clarence 
Hollow, Erie county, and in shales of the Hamilton group at numerous 
localities in Central and Western New York. 

PTERINOPECTEN (AVICULOPECTEN ?) STRICTUS. 

Pterinopecten strictus, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 24, fig. 2. Jan., 1883. 

SHELL of medium size, transversely semi-elliptical, not oblique; body. 
of the shell ovate, length one-sixth less than the height ; anterior 
and basal margins rounded; posterior margin straight. Left valve 
moderately convex. Right valve flat. Hinge-line straight, equal 
to the length of the shell, central as regards the transverse axis. 
Beaks obtuse, low, directed slightly forward, anterior to the middle 
of the hinge-line. Umbonal region moderately prominent in the 
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upper part, subtending an acute angle. Lars triangular. Posterior 
ear much the larger, flat; margin concave; extremity slightly acute, 

obscurely defined. Anterior ear small, convex, defined by a well- 
marked groove or sulcus ; margin rounded ; extremity acute, Byssal 
sinus distinct in the left valve, and a deep rounded notch in the 
right valve. 

Test of left valve marked by alternating stronger and finer rounded 
radii, crossed by sharp, elevated, concentric lines of growth and 
more distant undulations, with imbricating lamellose lines. These 

markings are continued over the ears, much subdued on the right 
valve, and obsolete upon the umbo. lLigamental area marked by 
two or three furrows, and a central cartilage-pit. 

The specimen described has a length of 25 mm., height 30 mm., 
hinge-line 25.5 mm. 

This species is doubtfnlly arranged with the present group of forms. 
In some aspects it resembles P. conspectus, but is specifically very 

distinct. Jt might be compared with the young of some large forms» 
of LYRIOPECTEN or with AVICULOPECTEN, but the extent of the hinge- 
line, and the undefined limitation of the posterior ears, do not assimi-. 
late it with the ordinary characters ascribed to those genera. 

Formation and locality. In the Chemung group near Elmira, N. Y.. 

PTERINOPECTEN IMBECILIS. 

Pterinopecten imbecilis, Hatt. Pal. N.Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 24, fig. 1. Jan., 1883.. 

SHELL small, rhomboidal, oblique, much longer than high; anterior 

and basal margins rounded; posterior margin produced. Left valve 
moderately convex. Right valve not known. Hinge-line equal to, 
or greater than, the length of the body of the shell. Beak obtuse, 
directed forward, rather prominent. Umbonal region ample, de- 
fined anteriorly; subtending an angle of about 90°. ars very un- 
equal, triangular. Anterior ear small, defined by a distinct sulcus. 
Posterior ear large, undefined; margin concave; extremity angu- 

lar. | re 

Surface marked by numerous strong, simple radii, with wider 

interspaces which have usually finer intermediate radii ; crossed by 
fine, equal concentric lines of growth, and stronger, more distant 
lamellz, which are elevated and arched backwards over the larger 

rays, producing nodes. 
The specimen has a length of 15 mm., height 11 mm., hinge-line 

about 15 mm. 
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This species differs from P. /etus, by its distinct and widely sepa- 
rated rays, and more oblique outline. 

Formation and locality. In the Chemung group at Tioga, Tioga 

county, Pa. 

PTERINOPECTEN DISPANDUS. 

Pterinopecten dispandus, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL large, somewhat rhomboid-ovate, oblique, varying with the 
age of the shell ; length a little greater than the height; margins 

regularly curved, extending behind. Left valve convex. Right 
valve depressed-convex, somewhat smaller than the left, and pro- 
portionally longer. Hinge-line straight, less than the greatest 

length of the shell, nearly central. Beaks obtuse, little elevated, 
anterior to the middle, directed forward. Umbonal region scarcely 
defined, moderately prominent, subtending a right angle. LHars 
triangular, undefined; margins‘concave. Posterior ear larger than 
the anterior. Anterior ear limited by an undefined sulcus and mod- 

erate sinus; extremity rounded. In the right valve the anterior 
ear is narrow, acute, with a deep, angular byssal sinus. 

Surface ornamented by prominent, rounded radii, which alternate 
irregularly with finer intercalated radii, and increase in size and 
number toward the margin; crossed by concentric striz, with more 

distant varices of growth which crenulate with radii. The rays are 
stronger over the anterior slopes, and are continued on the ears, 
somewhat finer on the posterior and stronger on the anterior. In 
the right valve the: strong rays are regularly duplicating, and are 
finer and equal on the posterior ear, with a few stronger ones on the 

anterior ear. Ligamental area narrow. 
Two left valves measure respectively 45 and 37 mm. in length, 

42 and 44 mm. in height, hinge-line 40 and 30 mm. A right valve 
is 32 mm. in length, 27 mm. in height, hinge-line 28 mm. Other 
specimens of the left valve vary considerably, apparently according 
to age, 

This species differs from P. Vertwmmnus in its greater proportional 
height, shorter hinge-line, abruptly rounded radii, and much sharper 
small intermediate striae. ‘The radii upon the right valve are also 
stronger and distinctly bifurcating: the concentric striz are stronger, 
closer, and crenulate the rays more distinctly. P. sudorbdicularis is less 
oblique and the form more rounded, while the rays are more numerous 

and closely arranged. 
[Sen. Doc. No. 38.] 35 



274 THIRTY-FIFTH REPORT ON THE STATE MUSEUM. 

Formation and localities. Inthe Chemung group at Belmont, Alle- 
ghany county, N. Y., and Mansfield, Tioga county, Pa, 

PTERINOPECTEN ERECTUS. 

Pterinopecten erectus, HALL, Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL above medium size, transversely semi-elliptical, scarcely oblique; 

length and height nearly equal; pallial margins regularly rounded, 

slightly extended on the posterior side. Valves moderately convex. 
Right valve apparently more convex than the left; the differences 

between them have not been satisfactorily determined. Hinge-line 
straight, length a little greater than the length of the shell. Beak 
small, acute, directed forward, little. elevated above the hinge- 

margin ; anterior to the middle of the shell. Umbonal region not 
defined. ars triangular, unequal. Posterior ear large, undefined; 
margin slightly concave; extremity acute. Anterior ear much 

smaller, not defined; margin concave; extremity acute. Byssal 
sinus shallow. 

Surface marked by numerous rounded unequal radii; the larger 
ones alternating with one, two or three smaller ones; crossed by 
fine, sharp, regular, concentric strive of growth. On the ears the 

strice are fine and uniform. Juigamental area narrow. The largest 
specimen has a length of 32 mm., height 30 mm., hinge-line about 

34 mm. 

There is some resemblance between this species and P. dispandus, 
but it differs in its comparatively smaller size, longer hinge-line, and 

somewhat less oblique form. 
Formation and locality. In the shales of the Chane group ata 

point 600 feet above the base of the formation, at Ithaca, N. Y. 

PTERINOPECTEN CRENICOSTATUS. 

Pterinopecten crenulatus (by error), HALL. Pal. N. Y., vol. v, pt.1. Plates and 

Explanations; Pl.8, figs. 3,4. Jan., 1883. 

SHELL large, sub-orbicular, slightly oblique; length somewhat greater 
than the height; pallial margins regularly curved, broadly rounded 
from the antero-lateral to the basal margin; post-lateral margin 
less convex, Left valve very moderately convex. Right valve not 

known. MHinge-line straight, length one-fifth less than the length 
of the shell, extended anteriorly, but not as far as the anterior 
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margin of the valve. Beak obtuse, rounded, scarcely directed for- 
ward, prominent, anterior to the middle. Umbonal region wide, 
indistinctly defined on the posterior side, more distinctly limited 
anteriorly, subtending an angle somewhat greater than 90°. ars 
triangular, flat. Posterior ear five times as large as the anterior, 
undefined; margin straight or slightly concave ; extremity abruptly 
acute. Anterior ear small; margin deeply concave from the byssal 
sinus; defined by a distinct sulcus; extremity acute. 

Test apparently thick, marked by about fifty strong rounded rays 

which are simple or bifurcating, always with finer intermediate rays. 
Concentric striz strong, elevated, conspicuously crenulating the 
radii. The radii mark the ears, and on the posterior ear are simple 
and distant. 
Two specimens give about the following respective dimensions: 

length 56, 57 mm., height 47, 53 mm., and length of hinge-line 52 
and 46 mm. 

This species differs from P. suborbdicularis in being more inequilate- 
ral, with longer hinge, and less stronger and frequent radii, It dif- 

fers from P. Neptwnus, by its more erect form, extended hinge-line, 

distant and elevated radii, with stronger and more elevated concentric 
strice. 

Formation and localities. In the shales of the Chemung group at 
Angelica and Conewango, N. Y., and at Mansfield, Tioga county, Pa. 

PTERINOPECTEN NEPTUNUS. 

Pterinopecten Neptunus, HauL. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions : Pl. 8, figs. 5-7. Jan., 1883. 

SHELL large, sub-orbicular, moderately oblique (more so in young 
shells); length one-fifth greater than the height; pallial margins 

regularly rounded, becoming extended posteriorly. Valves mode- 
rately and nearly equally convex; very similar in form and surface 

markings. Hinge-line straight, length less than the length of the 
shell, situated anteriorly as regards the body of the valve. Beaks 
obtuse, rounded, directed slightly forward, nearly erect, not promi- 

nent. Umbonal region wide and undefined posteriorly, subtending 
avery obtuse angle. Posterior ear much the larger, slightly con- 
cave on the margin; extremity angular. Anterior ear small, 

separated from the body of the shell by a sulcus; margin convex, 
extending obliquely outward from the byssal sinus; extremity 

acute. 
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Surface marked by closely arranged, rounded or sub-angular rays, 
which increase by intercalation and bifurcation. The ears are 
marked by simple and smaller rays, which in the right valve are 
distinctly angular. The rays become obsolete on the umbo. The 
concentric striz are close, undulating, and in some conditions may 
have been sharply elevated and lamellose. 

A specimen is 55 mm. in length, 46 mm. in height, hinge-line 38 
mm. 

The comparison of this species with P. crenicostatus is given 
under the description of that species. In surface ornamentation 

this species somewhat resembles P. Vertumnus, but the shell is 
shorter and less oblique, the hinge-line shorter, al the ones a 

_ strize less elevated. , 
Formation and localities. In the shales of the Chemung group, 

Angelica and Philipsburg, Alleghany county, N. Y. 

PTERINOPECTEN SUBORBICULARIS. 

Pterinea ? suborbicularis, HALL, Geolog. Surv. N.Y.: Rep. Fourth Dist., p. 264. 
1848. 

Pterinopecten suborbicularis, HALL. ‘Pal. N.° Y., vol.v, pt.1. Plates and Ex- 

planations ; Pl. 8, figs. 1, 2; pl. 24, fig. 10. Jan., 1883. _ 

SHELL large, rhomboid-orbicular, slightly oblique; length a little 
greater than the height, or sometimes equal; pallial margins regu- 
larly curved, less convex on the posterior side ; post-basal margin 
extended, Left valve convex. Right valve nearly flat; similar in 
general form and surface markings. Hinge-line straight, anterior, 
nearly equal to the length of the shell. Beak obtuse, broad, rounded, 
somewhat depressed, directed slightly forward, a little anterior to 
the center of the hinge. Umbonal region expanded, subtending an 
obtuse angle. Jars, triangular, unequal; extremities angular. 
Posterior ear the larger, undefined; margin concave. Anterior ear 
limited by an obscure sulcus. Byssal sinus shallow in the left valve, 
deep and angular in the right valves 

Surface marked by numerous regular, rounded or sub-angular 
radii, which increase on the left valve by intercalation, and on the 
right valve by bifurcation ; interspaces nearly equaling the rays. 
On the posterior ear the rays are finer, and over the body of the 

shell they are strongly crenulated by lamellose concentric striz. The 
ligamental area is a simple linear groove. ! 
A large specimen measures 63 mm. in length, 55 mm. in height, 

the hinge-line 55 mm. Another one is 38 mm. in length, 35 mm. in 
height, with hinge-line 35 mm. 
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This species is distinguished by its sub-orbicular form, slight ob- 
liquity, nearly equal length and height, and comparatively short 

hinge-line. ‘The comparison with P. crenicostatus is given under the 
description of that species. It resembles the young of Lyriopecten — 
orbiculatus, but the details of the characters are quite different. 

Formation and locahtves. In the Chemung group at Hobbieville 
and Elm Valiey, Alleghany county ; New Albion, Cattaraugus county, 
N, Y., and Mansfield, Tioga county, Pa. 

CRENIPECTEN,* Hatt. 

CRENIPECTEN AMPLUS. 

Crenipecten amplus, Hau. Pal. N. Y., vol. v, pt.1. Platesand Explanations : 

Pl. 9, figs. 9, 13. Jan., 1883. 

COrenipecten crenulatus? Hauu. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 9, fig. 18. Jan., 1883. 

SHELL larger than medium, broadly and obliquely ovate; height about 
one-sixth greater than the length; margins regularly rounded, 
more extended posteriorly. Left valve very convex. Right valve 
not known. Hinge-line straight, about equal to one-half the length 
of the shell, situated a little anterior to the middle. Beak obtuse, 

erect, prominent. Umbonal region very convex, well-defined, sub- 
tending aright angle. ars nearly equal; margins gently concave. 

Posterior ear somewhat the larger, defined by a sulcus. Anterior 
ear defined by a sulcus which is more distinct and abrupt than in 
the posterior ear. Byssal sinus shallow. 

Surface of the cast marked by fine, irregular, concentric strie, 

with obsolescent, fine radiating lines. Ligamental area narrow and 
distinctly crenulate. 

The largest specimen is 33 mm. in length, 38 mm. in height, 
hinge-line 16 mm. 

This species differs from P. crenulatus in its proportionally greater 
height, rotundity, and less obliquity. Although known only as a cast, 
it is distinctly different from other species. 

Formation and locality. In shales of the Chemung group at 
Rockville, Alleghany county, N. Y. 

+The forms here described under this generic term have in part been referred to PERNO- 
PECTEN by Professor Winchell, but a critical study of the type species of that genus 
shows that it possesses a large central cartilage-pit with a crenulated hinge-plate on each 
side below the hinge-margin, which characters alone are sufficient to distinguish the 
genus and exclude the forms here described under Crentpecten. See discussions of the 
eee of PERNOPECTEN, ENtoLiIuM and CRENIPECTEN, in the introduction to Pal. N. Y., 
vol. v, pt. 1. 
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CRENIPECTEN CRENULATUS. 

Pecten? crenulatus, Haun, Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 265. 

1848. 

Crenipecten crenulatus, HALL. Pal. N. Y.,vol. v, pt. 1. Plates and Explana- 
tions: P]. 9, figs. 6-8, 15-17. Jan. , 1883. } 

SHELL of medium size, ovoid-orbicular, moderately oblique; length 
and height nearly equal; margins regularly rounded, somewhat ex- 

tended posteriorly. Right valve convex. ‘Left valve depressed- 
convex above, and nearly flat below. Hinge-line straight, length 

more than one-half the length of the valve, anterior to the middle 
of the shell. Beaks obtuse, central, inclined somewhat forward, 

not rising above the hinge-line. Umbonal region of the right valve 
prominent, subtending an angle of about 100°. Ears small, trian- 

gular, subequal, limited on the right valve by the rapid slope of the 

sides of the umbo; margins slightly concave; extremities angular. 

Byssal sinus not defined. 
Test thin, conspicuously marked with fine, concentric striz of 

growth, and obscure or nearly obsolete radii. The concentric lines 
are stronger on the ears, and are sometimes cancellated by fine rays. 

_ Ligamental area narrow, crenulated by a row of minute cartilage- 
pits. 
A medium-sized specimen hasa length of 29 mm., height 31 mm., 

hinge-line 17 mm. A smaller specimen has a length of 26 mm., 
height 29 mm., and hinge-line 16 mm. 

All the specimens are in the condition of casts or much exfoliated, 

and the surface markings are therefore obscure. ‘The species was 
originally founded upon specimens of the left valve; the right 
valves described occur in the same association, and have been 

identified as of the same species. 

This species differs from C’. obsoletus in its proportionally greater 
convexity and length, and the obliquity of the transverse axis. It is 
also longer than C. amplus. 

Formation and locality. In shales of the Chemung group at Rock- 
ville, Alleghany county, N. Y. 

CRENIPECTEN IMPOLITUS. 

Crenipecten impolitus, Haut. Pal. N. Y., vol. v, pt. 1. Plates andExplanations; 
Pl. 9, fig. 14. Jan., 1883. 

SHELL of medium size, obliquely sub-ovate; length somewhat less 
than the height; anterior and basal margins regularly rounded, 
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produced behind and extending thence in nearly a direct line to the 
beak. Left valve depressed-convex. Right valve not known. 
Hinge-line straight, anterior, less than half the length of the shell. 
Beak obtuse, rounded, low, inclined a little forward. Umbonal 

region scarcely defined, subtending about a right angle. ars 
nearly equal ; margins concave. The posterior ear extends along 
the posterior margin as a narrow expansion. In well-preserved 
specimens the ears are defined by sulci. Byssal sinus inconspicu- 
ous. 

Obscure evidences of concentric strie appear in the casts. In- 
ternal characters unknown. 

Two specimens have respectively the following dimensions: length 

(24 and 16 mm., width 26 and 19 mm., hinge-line 9 and 7 mm. 

In general form and convexity this species resembles C. crenulatus, 

but it is narrower above, with me hinge-line comparatively much 
shorter. 

The specimens are casts of the interior preserved in coarse sand- 
stone ; the surface markings are consequently obliterated. 

Formation and locality, In a coarse sandstone of the Chemung 

group near Olean, Alleghany county, N. Y. 

CRENIPECTEN OBSOLETUS. 

Lima? obsoleta, HALL. Geolog. Surv. N. Y.; Rep. Fourth Dist., p. 265. 1848. 
Crenipecten obsoletus, HALL. Pal. N.Y., vol. v, pt. 1. Plates and Explanations : 

Pl. 9, figs. 19, 21. Jan., 1883. 

SHELL small, obliquely sub-ovate; length nearly equal to the height ; 
margins regularly curved, becoming produced on the post-basal side, 
and somewhat rectilinear on the posterior side. Valves very similar. 
Right valve depressed-convex. Left valve regularly convex. Hinge- — 
line straight, a little more than one-half the length of the shell. 
Beak obtuse, more prominent on the left valve; situated in the 

center of the hinge. Umbonal region well-defined in the left valve ; 

depressed and undefined in the right valve. ars small, triangular, 
sub-equal, defined by shallow sulci; margins gently concave; ex- 

tremities obtuse. Posterior ear a little the larger. Byssal sinus not 

conspicuous. 
Test thin, marked by fine, closely arranged, concentric strie, 

which are crowded and stronger on the ears. No radiating stricze 
have been discovered. Ligamental area narrow, marked by a row 

of minute cartilage-pits. 
A left valve measures 18 mm. in length, 20 mm. in height, hinge- 
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line 10 mm. A similar right valve is 16 mm. in length, 17 mm. in 
height, hinge-line 8-5 mm. 

This species bears some resemblance to C. crenulatus, but is more 
elongate- -ovate; less oblique, with the height somewhat greater than 

length. 
Formation and locality. In shales of the Chemung group at Philips- 

burg, Alleghany county, N. Y. 

CRENIPECTEN GLABER. 

Lima giaber, HALL. Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 255. 18438. 
Crenipecten glaber, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: 

Pl. 9, figs. 20,22? Jan., 1883. 

SHELL small, ovate, erect, very slightly oblique; height about one- 
fifth greater than the length; pallial margins regularly rounded, 
more extended on the posterior side. Left valve moderately convex 
above, and depressed-convex below. Right valve unknown. Hinge- 
line straight, length equal to about one-half the length of the valve. 
Beak acute, erect, somewhat prominent, not elevated above the 

hinge. Umbonal region well-defined by the sulci, subtending an 
acute angle. lars triangular, nearly equal, separated from the body 
of the shel] by shallow sulci; margins straight or slightly concave; 
posterior ear a little the larger. Byssal sinus not distinct. 

The cast is marked only by fine concentric strizw. Interior 
unknown. ‘The crenulations of the ligamental area are obscure in 
the specimen. 

The original of this species is 12 mm. in ioapal 16 mm. in height, 
and hinge-line 6 mm. 

This specimen is imbedded vertically to the lines of rock bedding, 
and the proportions of length and height may have been changed. 
The species is known by its erect form, conspicuous ears and great 
comparative height. 

Formation and localities. In shales of the Chemung group at 
Philipsburg and Rockville, Alleghany county, N. Y. 

CRENIPECTEN MICROPTERUS. 

Crenipecten micropterus, Hau. Pal. N. Y. vol. v, pt. 1. Platesand Explana- 
tions; Pl. 9, figs. 2, 3. Jan., 1883. 

SHELL small, longitudinally and obliquely sub-elliptical ; length some- 

what greater than the height; margins regularly rounded, produced 
behind and extending in nearly a direct line to the beak. Right 
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valve depressed-convex. Left valve unknown. Hinge-line short, 
straight, anterior; length about one-third the height of the valve. 
Beak low, obtuse. Umbonal region not strongly defined, subtend- 

ing an obtuse angle. THars very small, nearly equal, bounded by 

shallow sulci. Byssal sinus not distinct. 
Surface marked by numerous low, rounded radii, with wider inter- 

spaces and smaller intermediate radii; crossed by fine concentric 

lines of growth, which are stronger and crowded on the ears, form- 
ing their only surface marking. Interior unknown. Ligamental area 

obscurely crenulate. 
The specimen described has a length of 18 mm., width 16 mm., 

hinge-line 5 mm. 

This species resembles in form C. crenulatus, but differs in the 
radii, and in the proportionally much shorter hinge-line. The surface 
markings are similar to C. iratus, but it is different in its proportions 
of length and height. 

Formation and locality. Inthe shales of the Chemung group at 

Philipsburg, Alleghany county, N. Y. 

CRENIPECTEN LIRATUS. 

Crenipecten liratus, HALL. Pal. N.Y., vol. v, pt. 1. Plates and Explanations : 
Pl. 9, fig. 24. Jan., 1883. 

SHELL small, obliquely sub-ovate ; length a little less than the height ; 
anterior and basal margins rounded ; post-basal margin produced, 
and thence extending in a direct line to the beak. Left valve 
moderately convex, the greatest convexity distant one-third the 
height of the valve from the beak. Right valveunknown. Hinge- 
line straight, short; length about one-third the height of the valve. 
Beak acute, erect, a little anterior to the center of the shell, not 

rising above the hinge. Umbonal region moderately elevated, sub- 
tending an acute angle. Kars small, triangular, defined by moderate 
sulci; the posterior ear the larger. Byssal sinus not distinct. 

Surface marked by prominent, rounded, alternating radii, with 
intermediate smaller ones. ‘There are about six larger rays, six 
smaller, and twice that number of still smaller intermediate 

striz, all crossed by strong, regular, concentric laminz of growth. 
The ears are apparently destitute of rays. The crenulations of the 
ligamental area are small and obscure. 

The specimen described has a length of 20 mm., height 22 mm., 

hinge-line 7 mm, 
[Sen. Doc. No. 38.] 36 
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This species somewhat resembles C. micropterus in the radii, but 
differs in all other characters. 

Formation and locality. Chemung group at Hast Randolph, Cat- - 
taraugus county, N. ¥. 

CRENIPECTEN LEON. 

Crenipecten Leon, HAtL. Pal. N. ve vol, v, pt. 1. . Plates and Explanations : 
Pl. 9, fig. 12. Jan., 1883. 

SHELL of medium size, ovate, slightly oblique; length about one- 
sixth less than the height; margins regularly curved, produced 
below, rather straight on the upper part of the posterior side. Left 

valve moderately convex; the greatest convexity is a little below 
the middle. Hinge-line straight, short, nearly central; length 
about one-third the height of the valve. Beak.acute, erect. Um- 
bonal region not strongly marked, subtending an acute angle. Ears 
sub-equal, small, sulci not conspicuous ; posterior ear the larger. 
A narrow rim, slightly elevated and free from rays, extends from 

the posterior ear along the margin of the shell. 
Surface marked with numerous distinct, rounded or sub-angular 

rays, and wider interspaces with smaller intermediate rays, with 
fine concentric strie and undulations at irregular intervals. ‘The 
rays are stronger over the posterior half of the valve. Ligamental 
area linear, and crenulated with narrow cartilage-pits. 

The specimen described has a length of 26 mm., height 30 mm., 
hinge-line 10 mm. 

This species differs from all the others in its form and surface char- 
acters. 

Formation and locality. In sandstone of the Chenvdag group at 
Leon, Cattaraugus county, N. Y. 

CRENIPECTEN WINCHELLI. 

Aviculopecten Winchelli, MpEK. Pal. of Ohio, vol. ii, p. 296, pl.19, figs. 50, 56. 

1875. 
Srenipecten (Pecten) Winchelli (MEEK), Hauu. Pal. N. Y., vol. v, pt. 1, Plates 

and Explanations: Pl, 9, figs. 1, 2,4, 25-30. Jan., 1883. 

SHELL larger than medium, flabelliform, equilateral, not oblique ; 
length a little greater than the height; margins regularly rounded 
below. On the anterior side, from a point two-thirds the height of 
the valve above the base, the antero-cardinal margin extends in a 

’ direct line to the beak ; the posterior side, from a point a little above 
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the middle, also slopes in a direct line to the beak. Left valve 
moderately convex; the greater convexity about one-third the 
height of the shell from the beak. Right valve nearly flat, de- 
pressed-convex above. The right and left valves are unlike. 
Hinge line straight, central, length about two-thirds the length 

of the shell. In several specimens referred to the right valve, 
the length of the hinge is nearly equal to the length of the 
valve. Beak of left valve acute, erect, prominent. Beak of right 

valve depressed, obtuse, not rising above the hinge-line. Um- 
bonal region of left valve distinctly defined, subtending a right 

- angle. Ears of left valve triangular, defined by shallow but 
distinct sulci. Margin of anterior ear convex, with a shallow sinus 
at the base. Posterior ear the larger ; margin concave, with a com- 
paratively broad sinus. ‘The extremities of the ears in the right 
valve are acute. Byssal sinus deeper and more angular in the right 
valve. 

Surface of left valve marked by numerous rounded or sub-angular, 
alternating rays, with somewhat wider interspaces, crossed by sharp, 
elevated, concentric striz; the ears show the same markings. Right 

valve marked by obscure radii, which are stronger on the ears. 
Ligamental area with numerous narrow cartilage-pits. 
A large left valve has a length of 47 mm., height 42 mm., hinge- 

line29mm. Another individual measures 27 mm. in length, 26 mm. 
in height, hinge-line 18 mm. A right valve referred to this species 
has a length of 20 mm. and a height of 18 mm., hinge-line 17 mm. 

This species differs from any known form of CRENIPECTEN ; itis like 
AVICULOPECTEN in external form and surface characters, and resembles 

the recent genus Precten. Mr. Meek compares this species with 

Aviculopecten Coxanus, Meek and Worthen, from the coal measures 
of Illinois and Nebraska. It is evident that the crenulations of the 
hinge have not been previously observed. The right and left valves 
have not been found in connection, but their association, and the 
absence of similar forms in the same beds, render the identity nearly 
certain. xcept in the hinge crenulations this form has no other re- 
lations with the genus CRENIPECTEN, and it may be found to belong 

to some genus yet undescribed, which will include other species now 
placed with the carboniferous forms of AVICULOPECTEN. In the 
original description of that genus, McCoy has not indicated the in- 
timate structure of the hinge, and it is not improbable that there are 
several generic types among the species included in the carboniferous 
forms of AVICULOPECTEN. 

Formation and locality. In the Waverly sandstone near Newark, . 

Ohio. 
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PTERINEA, GoOLDFUuss. 

PTERINEA GRANDIS. 

Pterinea grandis, Hau. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL very large, capacious, oblique, sub-rhomboidal, body broadly 

ovate ; length about one-fifth greater than the height; margins 
regularly rounded, broad along the base, and a little produced on 

the posterior side. Left valve convex. Right valve unknown. 
Hinge-line straight, apparently somewhat less than the length of 
the valve (imperfect in the specimen). Beak obtuse, prominent, 
directed forward. Umbonal region gibbons, subtending an angle 
of about 90°. Wing large, triangular, not distinctly defined, mar- 

gin rounded, with a gentle concavity near the junction of the valve. 
Har not observed. 

Test thick, marked by distant, strong radii from the umbo to the 
base; the interspaces having alternating larger and smaller rays ; 
crossed by concentric, undulating lamellose striz of growth. 

The specimen has a length of 120 mm., height 100 mm., and the 

hinge-line, from the beak to the extremity of the wing, 95 mm. 

This species is distinguished by its large size, very distant strong 
radii, and convexity. Compared with P. fladella, it is proportionally 
longer, and the wing less defined. Compared with P. pinguis, it dif- 
fers in greater length and somewhat less gibbosity. 

Formation and locality. In the upper Helderberg limestone in 

Scott county, Indiana. 

PTERINEA PINQUIS. 

Pterines pinguis, Hau. Pal. N.Y., vol. v, pt. 1. Plates and Explanations: P1. 

15, figs. 2,3. Jan., 1883. 

SHELL large, gibbous, obliquely ovate, length and height nearly equal; 
pallial margins rounded, produced on the posterior basal side, and 

concaye at the junction of the wings. Left valve ventricose, sub- 
angular along the anterior side. Right valve unknown. Hinge- 
line straight, nearly central; length somewhat greater than the 
length of the shell. Beak acute, angular, arching over the hinge, 

situated near the anterior extremity of the hinge-line, directed 
forward. Umbonal region prominent, ventricose, defined, subtend- 
ing an acute angle. Wing large, triangular, limited by the rapid 
post-cardinal slope of the valve ; margin slightly concave, rounding 
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to the extremity which is angular. The extent of the ear is not 
known, but it is limited by a deep sulcus which gives an angular 
aspect to the antero-cardinal slope of the shell. Byssal sinus not 
marked in the specimens. 

Surface ornamented with about fifteen broad, strong, rounded 
rays, crossed by lamelle of growth. ‘The specimens described are 
weathered casts of the interior and preserve only slight evidence of 

the surface characters. 
The largest specimen has a convexity of about 20 mm., its 

length is 70 mm., height 65 mm., and hinge-line more than 65 mm. 
Another example has a convexity of about 20 mm., length 63 
mm., height 74 mm., hinge-line 55 mm. 

This species bears some general resemblance to P. flabella; it differs 
in its large ventricose form, more elevated umbo, the characteristics 
of the upper part of the anterior side of the body, and the abrupt 
slope into the wing without a distinct sulcus. 

Formation and locality. In the Corniferous limestone, near Colum- 

bus, Ohio. 

PTERINEA FLABELLA. 

Avicula tuberculata, CONRAD. Geolog. Surv. N.Y.: Ann. Rep., p.117. 1838. 

Avicula flabella, CONRAD. Jour. Acad. Nat. Sci., Phila., vol. 8, p. 238, pl. 12, fig. 

8. 1842. 

ue ge G) VANUXEM, Geolog. Surv. N. Y.; Rep. Third Dist., 

p-. 152. 1843. 

Compare Pterinea fasciculatus, GOLDFUsSS. Petrefacta Germanie, p. 1387, pl. 120, 

fiz. 5. 1840. . 
f ve &s) Sandberger, Verstein, Rhein, Schich- 

tensyst, Nassau, p. 293, pl. 30, fig. 7. 1856. 

Compare Pterinea costulata, F. A. ROEMER, DUNKER and VON MEYER. Palzon- 

tographica, T. 1, fig. 2. 

Plerinea flabella (CONRAD), HALL. Pal. N.Y., vol. v, pt. 1. Plates and Explana- 

tions: PI. 14, figs. 1-21; pl. 15, figs. 1, 4-6, 8-10. Jan., 1883. 

SHELL large; body broad or narrow oyate, oblique, rarely erect; length 

from two-thirds to nearly equal the height; and in some extrava- 
gant forms the height is about double the length; the greatest 
length below the middle; anterior and basal margins regularly 
curved; the posterior margin from a little above the base, follows a 
nearly straight line to the beak. Left valve more or less convex, 
often gibbous and arcuate. Right valve flat or concave, with a little 
convexity on the umbo; arcuate, to correspond with the curvature of 

the opposite valve. Hinge-line straight, extended upon the poste- 
rior side; length greater than the length of the valve. Beak of left 

valve acute, rounded, situated near the anterior extremity of the 
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hinge, curving forward over the hinge margin. In rare instances — 
the beak does not extend quite as far as the margin of the hinge. 
Umbo of the left valve prominent, gibbous, limited by the sulci of 

the cardinal expansions, and subtending an angle of from 30° to 
60°. Beak of the right valve depressed, rounded, not rising above 

the hinge; umbonal region depressed-convex, gradually merging 
into the body of the valve, which is concave below. Wing large, 
triangular, nearly flat, varying in proportions, defined (in the left 
valve) by the post-cardinal slope; margin concave; extremity acute- 

rounded. Ear of left valve a simple rounded convex lobe or auricu- 

lation, defined by a distinct, broad, rounded sulcus ; margin rounded 

above, sinuate at its junction with the valve, forming the byssal 
sinus. The cardinal expansions of the right valve are similar in 
dimensions to those of the opposite valve; nearly in the same plane 

with the body of the shell, and defined only by the surface striz 

and the sinus. 
Test strong, nacreous, often having a thickness of more than one 

millimetre, Left valve marked with from six to ten or twelve 
strong rounded rays, which originate at or near the beak and con- 
tinue simple to the margin. Theinterspaces are marked by smaller, 
alternating costz, increasing by interstitial addition as the shell 
increases in size. ‘The surface is also ornamented with strong, ele- 
vated, concentric lamellose striz of growth, which are more or less 
distinctly bent backward over the stronger radii. ‘The cardinal ex- 
pansions are marked with rays; those on the ear in well-preserved 
specimens are stronger than on the wing. In the partially exfoli- 
ated condition, and in the casts, the ears show the concentric strie; 
and the wings show evidences of the rays. In some conditions the 
rays are nodose from the concentric lamin, and in older examples 
there are undulations of growth which interrupt the rays and in- 
crease their nodose aspect. In the right valve the surface is marked. 
with concentric lines which are more crowded on the cardinal ex- 

pansions, and with a few strong radii on the wing, which are some- 

times quite obsolete. ‘The casts of the interior sometimes show 
traces of the stronger radii; but usually they are not preserved. 

In the various phases of maceration and exfoliation, the specimens 
present gradation from the finer radii to the stronger ones, and 
some specimens are quite destitute of surface markings. They vary 

also in the number of stronger radii, the development of the wing, 
the comparative length and width of the body, the arcuation of the 
valves, the prominence of the beaks, and the thickness of the test. 

In rare examples, the stronger rays below the umbo are broken up 
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and merged with the finer striz. The pallial line originates in a 
small, deep, anterior muscular impression just beneath the anterior 

tooth, and extends nearly parallel with the margin of the valve, 
almost two-thirds the distance from the beak to the base of the 
shell, where it is abruptly recurved, terminating in a large, ovate, 
posterior muscular impression directly below the posterior extremi- 

ties of the lateral teeth. Ligamental area marked by a variable 
number of sharp, narrow grooves, which extend to the extremities 
of the hinge-line, and probably corresponding to the successive 
laminz of growth. In the left valve, there are four or five linear, 
diverging cardinal teeth beneath and anterior to the beak; in the 
right valve only two or three such teeth are seen. ‘T'wo or three 
linear, slightly diverging, lateral teeth, are situated below the liga- 
mental area, and posterior to the umbo._ . 
A young symmetrical specimen has a length and height (without 

the ear) of 15 mm.; and the greatest extent from the beak to the 
post-basal margin is 21 mm. A medium sized specimen is 36 mm. 
in vertical height; extreme distance from beak to base 47 mm. ; 
length parallel to hinge-line 35 mm., and hinge-line from beak to 
extremity of wing 38 mm. Another is 46 mm. in vertical height; 

extreme distance from beak to base 52 mm. ; length parallel to 
hinge-line 46 mm., and hinge-line from beak to extremity of poste- 
rior wing 56mm. A specimen of different proportions is 52 mm. 
in vertical height, extreme distance from beak to post-basal margin 
63 mm., length parallel to hinge-line 40 mm., hinge-line from 
beak to extremity of posterior wing 40 mm. 

This species in surface ornamentation differs greatly from every 
other form below the carboniferous period, and possesses true 
pterinoid characters in a stronger degree than any other species 
from the New York rocks. The right valve when detached is not 
so easily distinguished from some other forms, as Plerinea Chemung- 
ensis and Actinoptera Boydi. 

The species is co-extensive with the Hamilton group throughout 
the State of New York. An apparently abnormal form, in its un- 
usually large wing, found in the Chemung group, has been referred to 

this species ; and specimens of similar character are common in certain 
localities. 

The specimens occurring in the Chemung group are much larger, 
and of more extravagant growth, than any yet observed in the 

Hamilton group. A large specimen has a height of 100 mm.; another 

measures 90 mm. in length, and is of equal extent along the hinge-line. 
The costz on these large forms are often only fourin number and 
very strong and broad. 
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Formations and localities. This species has been recognized in a 
single ill-preserved specimen from the Corniferous limestone, at 
Stafford, Genesee county, N. Y.; casts of the interior, and a 

single extravagant form preserving the surface characters, have 

been obtained from limestone of the same age near Columbus, 

Ohio. It is abundant in the Hamilton group at numerous localities 
from Schoharie to Cayuga lake, more rarely in the western part of 
the State; though occurring at Hamburg and elsewhere on Lake 
Erie shore. It is found in the upper beds of the Chemung group in 
Steuben county, N. Y,., and Tioga county, Pa. 

PTERINEA INTERSTRIALIS. 

Pterinea interstrialis, HauL. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL large; left valve obliquely ovate, narrow above; length and 

height nearly equal; anterior and basal margins regularly curved ; 
posterior margin produced. Left valve moderately convex, de- 
pressed toward base. Right valve unknown. Hinge-line straight, 
about equal to the length of the shell. Beak acute, inclined for- 
ward. Umbonal region not prominent, narrow, limited by the 
cardinal expansions; subtending an acute angle. Wing triangular, 
large; margin concave; extremity acute. Har triangular, small. 
Surface marked by about twenty regular, strong, rounded rays which 

originate on the upper part of the umbo and continue undivided to 
the margin ; with broad, flat interspaces marked by from two to four 
slender, sharp radii, and crossed by fine concentric strie. About 

twelve of the strong rays reach the margin of the valve below the 
middle of its height, the remainder come out on the upper anterior 
margin. The wing shows the radii somewhat less strong than the 
body of the valve. The ear is marked by strong radii. 

The specimen described has a greatest length of about 55 mm., 
height nearly 58 mm., hinge-line, from beak to extremity of wing, 
about 58 mm. 

This species somewhat resembles P. flabella ; and differs in its less 
convexity, more numerous strong rays with finer intermediate lines,. 
and less conspicuous concentric strie. 

Formation and locality. In sandstone of the Chemung group at 
Chemung Narrows, Chemung county, N. Y. 
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PTERINEA DISPANDA. 

Pterinea dispanda, HauL., Pal. N. Y., vol. v, pt. 1. Platesand Explanations: 
Pl. 15,/fig. 7. Jan., 1883. 

SHELL large; body very broadly ovate, nearly erect; length greater 

than the height; anterior margin very convex; basal margin flat- 

tened, not produced posteriorly. Left valve regularly convex, and 

only moderately gibbous on the umbo. Right valve unknown. 
Hinge-line straight, greater than the length of the body, extended 
posteriorly beyond the margin of the valve. Beak anterior, nearly 
rectangular, prominent, directed forward. Umbonal region ample. 
Har small, separated from the body of the shell by a broad unde- 

fined sulcus, which is marked by several oblique folds. Byssal sinus 
deep and abrupt. Wing very large, depressed-convex, broad-tri- 

angular; defined by the retral curving of the concentric striz; con- 
cave on the margin ; extremity extremely produced and acute. 

Test ornamented with strong, unequal, rounded radii, which are 

sometimes bifurcating on the anterior portion. The wing is marked — 
with similar smaller rays which are sometimes fasciculate. Entire 
surface also marked by concentric lamellose strie, which at irregu- 
lar intervals are crowded into fascicles, giving an undulating aspect 
to the surface, and a low nodose appearance to the stronger rays. 

The specimen described has a height of 70 mm., length about 80 
mm., and the length of the hinge-line about 90 mm. 

This shell bears some resemblance to the more extravagant forms of 

Pterinea flabella, but it is larger than any known specimen of that 
species, with a proportionally longer and less defined body, and dis- 
tinctly different surface ornamentation. 

Formation and locality. In the upper beds of the ances group 
at Mansfield, Tioga county, Pa. 

PTERINEA CHEMUNGENSIS. 

Avicula Chemungensis, ConRaD. Jour. Acad. Nat. Sci., Phila., vol. 8, p. 248. 
1842. 

Avicula pecteniformis, HALL. Geolog. Surv. N. Y.: Rept. Fourth Dist., p. 262. 
1843. 

Pterinea Chemungensis (CONRAD), Hatu, Pal. N.Y., vol. v, pt. 1. Plates and 
_ Explanations; PI. 16, figs. 3, 7, 10, 12. Jan., 1883. 

SHELL very large, rhomboidal; body of shell ovate, narrower above, 
nearly erect, or sometimes oblique; length less than the height ; 
greatest length below the middle; basal and post-basal margins 
rounded ; the anterior margin above the middle is nearly straight, 

[Sen. Dick. No. 38.] 37 
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and the corresponding ‘portion of the posterior margin is gently 
concave. Left valve moderately convex above, depressed-convex in 
the lower part. Right valve depressed-convex toward the beak, flat 
or slightly concave below. Hinge-line straight, central; length 
nearly or quite equal to the length of the shell. Beak anterior, 
acute, directed forward, arching a little over the hinge-lne. Um- 

bonal region not strongly defined, most prominent a little below the. 

hinge; subtending an acute angle. Lar short, nearly equilateral, 
limited by a rounded sulcus; margin concave, with a marked sinu- 
osity and arching of the shell for the byssal sinus. Wing large, tri- 

angular, and extending beyond the posterior margin of the valve, 
not distinctly defined by a sulcus or by marked change in the sur- 
face characters from the body of the shell; margin straight or 
slightly concave; extremity obtuse. In the right valve the tes is 
less distinctly defined than in the left. 

' Test somewhat thin; left valve marked by slender, filiform rays 

variously alternating aa bifurcating, or sometimes simple from the 
umbo to the base, continuing over the wing, and somewhat stronger 
on the anterior cardinal extremity than on the posterior; the inter- 

spaces flat, much wider than the rays. The surface is crossed by 
fine, closely arranged, concentric strix, which are occasionally 
crowded, giving an unequal elevation to the rays. These are also 
often interrupted and undulated, either from accident to the shell 
or intermittent growth, and are sometimes nearly obsolete at the 

base. The right valve is marked by the same interrupted rays on 

the wing; on the body of the shell the radii are obsolete, but the 
concentric striz are preserved. ‘The specimens are generally found 
as casts, or in an extremely macerated condition. Ligamental area 

wide, marked by fine, narrow grooves the whole length of the 

hinge. Obscure indications of lateral teeth have been seen. 

A left valve is 62 mm. in length, 76 mm in height, hinge-line 55 
mm. Another one has a length of 55 mm., height and hinge-line 

each 62 mm. A very large specimen is 85 mm. in height, 102 mm. 

from beak to post-basal margin, length 70 mm., hinge-line about 
65mm. A right valve has a length of 55 mm., height 60 mm., 
hinge-line about 60 mm. 

The form varies from nearly erect to considerably oblique, and 1s 

usually characterized by the broadly rounded base and interrupted 
rays, which are coarse and fine, and irregularly arranged. 

This species resembles P. rigida, but the radii have an appearance 
of less rigidity, the hinge-area is narrower and the shell is more 
oblique. It is closely allied to P. consvmilis, differing in the propor- 

tionally shorter hinge-line, greater height of body, and less obliquity. 
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Formation and locality. In the Chemung group at Chemung Nar- 
rows, Chemung county, N. Y. 

PTERINEA CONSIMILIS. 

Pterinea consimilis, HALL, Pal. N. Y., vol. v, pt.1. Plates and Explanations : 

PY. 1d; figsoly 2) 8 9) ake Jan. 1883: 

SHELL large, sub-rhomboidal, nearly orbicular; length greater than 

the height; margins regularly curved, moderately produced on the 
posterior end. Left valve convex above, depressed-convex below. 

Right valve convex on the umbo, flat or slightly concave below. 

Hinge-line straight, length equal to or a little greater than the 
length of the valve. Beak acute, anterior, inclined slightly for- 
ward, not rising above the hinge. Umbonal region prominent but 

not strongly limited, subtending more than a right angle. Lar 

small, limited by the abrupt slope of the umbo, which becomes a 
distinct sulcus in the right valve; margin convex (except in the 

byssal sinus); extremity-rounded. SByssalsinus not distinct. Wing 
broad, triangular, undefined, much extended; margin concave; 

extremity acute. 
Surface of left valve marked by numerous flattened, slender, fili- 

form rays, with broad, flat interspaces, which are marked by one or 

two, more or less distinct, finer rays. The radii are often undulat- 

ing, and become obscure toward the base. The cardinal expan- 
sions are correspondingly marked. Fine, closely arranged, incon- 
Spictious concentric striz cross the surface. The wings of both 
valves are similar in surface characters. ‘The body of the right 
valve shows the concentric strize, with obscure indications of rays. 

Ligamental area broad, marked by fine parallel grooves the entire 
length. Lateral teeth two, strong, converging. Cardinal teeth 
preserved as three short plications under the beak of the left valve. 

Pallial line simple, originating anterior to the beak, continuing 
nearly parallel to the margin of the valve, recurving and terminat- 
ing in a large muscular scar on the post-cardinal slope adjacent to 
the wing. 
A left valve has a length of 52 mm., height 49 mm., hinge-line 

about 50mm. A right valve has a length of 46 mm., height 40 
mm., hinge-line 48 mm. 

This species differs from P. Chemungensis in being shorter, pro- 
portionally more extended on the hinge-line, with wider ligamental 
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area, more distinct radii, and greatly different proportions of length 
and breadth, as shown in the right valves. 

Formation and localities. In the Chemung group at Buck’s quarry 

and Chemung, Chemung county, and Smithboro, Tioga county, N. Y. 

PTERINA BIGIDA. 

Pierinea rigida, WALL. Pal. N.Y., vol. v. pt. 1. Plates and Explanations: Pl. 

16, igs. 5,6. Jan. 1883, ; 

SHELL of medium size, sub-rhomboidal, erect ; body ovate, narrow 

above; length somewhat less than the height; margins regularly 
rounded, slightly extended on the post-basal portion and straight 
along the posterior side. Left valve moderately convex above, de- 
pressed-convex below. Rightvalveunknown. Hinge-line straight ; 
length about equal to the length of the valve. Beak acute, promi- 
nent, directed forward, rising to the hinge-margin. Umbonal re- 
gion elevated, subtending an acute angle. Har small, limited by 

the moderate byssal sinus and broad sulcus. Wing large, broad- 
triangular, undefined; margin slightly concave; extremity angular. 

Surface marked with about thirty slender, rigid, rounded rays, 
which are sometimes flat or grooved along the summit, continuous 

from the upper part of the umbo; with wider flat interspaces 
which sometimes show a fine intermediate ray coming in below the 

umbo. ‘The cardinal expansions are marked by rays of the same 

character. Lines of growth cross the surface. 

A medium sized specimen has a length of 31 mm., height 34 mm., 

hinge-line about 35mm. A smaller specimen is 26 mm.in length, 
25 mm. in height, hinge-line 24 mm. 

This species bears a general resemblance to P. Chemungensis ; it 
differs in its continuous and comparatively stronger rigid radii. The 
group of four species, beginning with P. Chemungensis, is well 
marked and have many characters in common; but nevertheless, 
present differences which warrant their specific separation. 

Formation and localities. In the Chemung group, at several locali-_ 
ties in Chemung county, N. Y. 

PTERINEA PRORA. 

Pterinea prora, HALL. Pal. N.Y 4 vol. v, pt. 1, Plates and Explanations: Pl. 

16, figs: 4,18,14. Jan., 1888. 

SHELL of medium size or larger, sub-rhomboidal, oblique ; body ovate, 

narrow above; length one-fourth greater than the height ; margins 
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regularly rounded, extended on the post-basal portion and sloping 
rapidly into the sinus of the wing. Left vaive moderately convex. 
Right valve depressed-convex above, flat or concave below, appa- 
rently smaller than the left. MHinge-line straight, longer than the 
length of the valve, and extending beyond both margins. Beak 
small, acute, directed forward, situated at about the anterior fifth of 

the hinge. Umbonal region undefined, not prominent. Har about 
one-fifth the length of the wing, separated from the body of the 
‘valve by a shallow, undefined sulcus and marked byssal sinus; 
margin convex; extremity rounded. Wing large, triangular, ex- 
tended, defined beyond only by the change in the curvature of its 
margin from that of the body of the valve; margin deeply con- 
cave; extremity acute. 

es of left valve marked with regular, rounded, sub-equal rays 
with flat interspaces which are sometimes marked by intermediate 
rays; crossed by fine, concentric lines of growth. The cardinal 
expansions of both valves show the same character of radii as the 
body of the left valve. The right valve has subdued rays in the 
lower posterior portion; the upper part shows only the concentric 
markings in regular lamelle of growth. 

One specimen is 34 mm. in length, 28 mm. in height, hinge-line 
44mm. Another is 38 mm. in length, 32 mm., in height, hinge- 
line about 47 mm. 

This species has a resemblance to the left valve of P. avis; but the 
left valve of the present species has greater convexity, more extended 
hinge-line, and a broad, deep sinuosity in the margin of the wing. 
Formation and localities. In the Chemung group at Buck’s quarry 
near Elmira, and Chemung Upper Narrows, Chemung county, N. Y. 

The three following species have the right valves convex, and the 
left valve nearly flat or concave, being the reverse in this respect of 
the preceding species of the group. ‘The hinge-area is narrow and 
teeth have not been observed, while the surface markings are peculiar 
and characteristic in the three forms here described. For these rea- 
sons I have considered it desirable to distinguish them, for the 
present, under a sub-generic head. 
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VERTUMNIA (sts GENUS). 

PTERINEA (VERTUMNIA) REVERSA. 

Pterinea reversa, HALL. Pal. N. Y., vol. v, pt. 1. Plates and a Pi. 

: 24, figs. 6, 12. Jan., 1883. 

SHELL large, rhomboid-orbicular ; body somewhat oblique; length 
and height nearly equal; margins regularly rounded, « little more 
extended on the posterior side. Left valve flat, or slightly concave, 
except near the umbo. Right valve moderately convex, the greatest 

convexity about the middle of the height. Hinge-line straight, 
length equal to the length of the valve, extending anteriorly 
beyond the margin. Beak of left valve depressed, obtuse, unde- 
fined, erect. Beak of right valve low, obtuse, inclined forward. 

Umbo not distinct in either valve. Har of the right valve limited 
by a distinct broad byssal sinus. Wing triangular, undefined. 

Surface marked by strong, rounded, simple, continuous radii . 

originating upon the umbo; with wide, flat interspaces, which, 
in the right valve, show occasionally a finer ray; crossed by regu- 
larly arranged, sharp, concentric striz, which are conspicuous both 

on the rays and interspaces. The rays are obscure and distant on 
the upper part of the cardinal expansions. 

A large right valve has a length of 50 mm., height 47 mm., 
hinge-line 55 mm. 

This species differs from P. prora by its lesser obliquity, the in- 
definiteness of the cardinal expansions, the convexity of the right 
valve, and the flat or concave character of the left valve. 

Formation and localities. In the Chemung group near Elmira, at 

the Upper Narrows of Chemung river, N. Y., and in Tioga county, 
Pa. 

PTERINEA (VERTUMNIA) AVIS. 

Pterinea reversa var. avis, HALL. Pal. N.Y., vol. v, pt. 1. Plates and Explana- 
tions; Pl. 24, figs. 9, 11, 13. Jan., 1883. 

SHELL of medium to large size, rhomboidal, oblique; -body ovate ; 

length greater than the height ; margin moderately rounded in front, 
becoming full on the posterior side. Left valve depressed-convex 
above, flat or concave below. Right valve convex; the greatest 

convexity about the middle of the valve. Hinge-line straight, 

length greater than the length of the shell, extended anteriorly be- : 

= 
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yond the margin of the valve. Beak low, obtuse, inclined forward, 

situated on the anterior third of the hinge-line. Cardinal expan- 
sions unequal, triangular, flat; margins concave; extremities 

mucronate. Har limited by a broad, shallow sulcus extending from 
the beak to the rounded byssal sinus. Wing large, undefined. 

Surface of both valves marked by about twenty-five strong, 
rounded, equal rays, reaching from the umbo to the base, with 
broad, flat interspaces which occasionally show a single fine inter- 
mediate ray. ‘The same surface characters extend over both cardi- 

nal expansions. The entire surfaceis marked by fine, regular, sharp, 

continuous, concentric strie. | 
A left valve has a length of 44 mm., height 31 mm., hinge-line 

49mm. A large right valve has a height of 45 mm., length 65 
mm., and hinge-line about 65 mm. 

This species resembles P. reversa, but differs in its comparatively 
greater obliquity, more extended hinge, and proportionally greater 
length. It differs from P. prora in the flatness of the left valve, the 
strong rays, the sharp elevated striw, and the convexity of the right 
valve. 

Formation and locality. In the Chemung group at Buck’s quarry, 

near H]mira, Chemung county, N. Y. 

PTERINEA (VERTUMNIA) REPROBA. 

_ Pterinea (Vertumnia) reproba, HALL. Pal. N. Y., vol. v, pt. 1. . Unpublished. 

SHELL of medium size, rhomboidal ; 3 body oblique ; length somewhat 
greater than the height ; pallial margin regularly rounded, becom- 
ing produced behinds and extending thence in a nearly direct line 
to the hinge. Valves depressed-convex, the right valve the more 
convex ; very similar in form and surface markings. Hinge-line 
straight, length greater than the greatest length of the shell, ex- 
tended: anteriorly considerably beyond the margin of the valve. 

Beaks obtuse, not prominent, directed forward, anterior to the mid- 

dle. Umbonal region undefined. Lar defined by a shallow sulcus ; 
margin concave ; extremity acute. Byssal sinus moderate, marked 
in the right valve by a partial reflexion of the margin. Wing large, 
triangular and undefined ; margin nearly straight below, slightly 
concave toward the extremity, which is acute. 

Surface marked by numerous strong, rounded rays, which alternate 
on the left valve, and duplicate on the right valve. The interspaces 
are equal to, or greater than, the radii; the rays are finer on the 
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cardinal expansions, and very obscure on the ear and umbonal 

region or the right valve. Concentric stria regular, sharp. Liga- 
mental area narrow, and marked by one or two longitudinal furrows. 

The sharp strie in their extension over the hinge-margin give the 
exterior a crenulated appearance. 

A left valve has a length of 25 mm., height 22 mm., hinge-line 
30mm. A right valve has a length of 36 mm. , height 28 mm., 
hinge-line 37 mm. 

This species differs from Pterinopecten Vertumnus by its compara- 
tively longer hinge-line, more extended ear, less distinctly curving, - 
narrower and more abruptly elevated radii on the left valve; and 
stronger, not undulating, duplicating radii of the right valve. The 

form and proportions are similar to Pterinopecten letus, but it is a 

larger and coarser form, with the right valve convex. The geological 
positions of the two species are quite different. The character of the 
surface ornamentation distinguishes 1t from Péerinea prora and Pter- 

inea avis. 
Formation and locality. In shales of the Chemung group, 600 feet 

above the base of the formation, at Ithaca, N. Y. 

ACTINOPTERIA, Hatt. 

ACTINOPTERIA EXIMIA. 

Actinopteria eximia, Hau. Pal. N. Y., vol. v, pt. 1. Platesand Explanations - 

P]. 25, fig. 1. Jan., 1883. 

SHELL small, rhomboidal; body falciform, very oblique; length more 
than one-third greater than the height; margin broadly curved 
along the ventral side and abruptly recurved over the posterior end. 

Left valve convex. Right valve unknown. MHinge-line straight, 
less than the length of the valve. Beak acute, directed forward. 

Umbonal angle about 60°. Har short, oblique, limited by a dis- 

tinct sulcus; margin convex; extremity rounded. Wing .imper- 
fectly preserved in the specimen described, apparently joining the 
body near the middle of the post-cardinal slope, and very strongly 
defined; margin concave, extending acutely backward ; extremity 

acute. 

Test marked by about twenty strong, elevated slender rays, with 
regular lamelle of growth which are extended and bent backward 
on crossing the rays, producing strong semi-tubular spines. The 

cardinal expansions preserve only the lines of growth. 

Ks 
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The specimen described has a length of 20 mm., and height of 14 

mm. : 

The characters of form and surface ornamentation are very char- 
acteristic, and the species is important as being the only one of the 
genus yet found in the Schoharie grit. It differs from A. muricata 
in its narrower and more oblique body and shorter wing, as measured 
along the post-cardinal slope. 

_ Formation and locality. In the Schoharie grit, at Schoharie, N. Y. 

ACTIN OPTERIA MURICATA. 

Avicula muricata, HALL. Geolog. Surv, N. Y.: Rep. Fourth Dist., p.181. 1848. 

Pteronites muricatus, HALL. 8. A. MILLER. Cat. Amer. Pal. Foss, p. 202. 1877. 

Actinopteria muricata, HAuL. Pal. N. Y.,vol.v, pt. 1. Plates and Explana- 
tions; Pl, 17, figs, 1-8. Jan., 1888. 

SHELL small, sub-rhomboidal; body sub-ovate, very oblique; length 
one-third greater than the height ; margin rounded below, turning 
abruptly backward on the posterior side, and extending in a direct 
line to the beak. left valve convex. Right valve unknown. 

Hinge-line straight from the beak to the posterior extremity, slop- 

ing downward on the anterior side; entire length greater than that 

of the body of the shell. Beak acute, arching over the hinge, in- 
clined forward, situated at the anterior third of the hinge-line, 
Umbonal region subtending an acute angle. Har broad-triangular, 
separated from the body of the shell by a broad undefined sulcus 
which is limited by a strong sub-angular fold extending from the 
beak, and by the deep rounded byssal sinus; margin convex; ex- 
tremity obtuse. Wing flat, triangular, defined by having more sub- 
dued surface rays; margin deeply sinuate; extremity mucronate. 

Test thin, marked with from eight to twelve strong filiform rays, 

with finer intermediate ones in the broad, flat interspaces. The 
rays on the wing are somewhat subdued. Surface crossed by fine 
concentric lines of growth, which, at intervals, are crowded and 
raised into lamelle, and on the rays are produced into tubular 

spines. ‘These spines are seen only in the better preserved speci- 

mens, and appear in the casts as elongate elevations upon the rays. 
The concentric striz are conspicuous in the anterior sulcus. Liga- 
mental area grooved. 

The largest specimen has an entire length of 16 mm., Neleivt 10 
mm., hinge-line, to the imperfect posterior extremity, 12 mime a 
smaller specimen has an entire length of 14 mm., height 9 mm., 

[Sen. Doc. No. 38.] 38 
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hinge-line 15 mm. The smallest specimen measures 10 mm. in 
length of body and hinge-line, and 6 mm. in height. 

In form and surface characters this species 1s quite unlike any other 

described from these rocks. In some respects it resembles A. eximua, 

but has more extended wing and less elongate body. 
Formation and locality. In the Marcellus shale at Littleville near 

West Avon, Livingston county, N. Y. 

ACTINOPTERIA DORIS. 

Actinopteria Leander, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions: Pl. 17. fig. 4. Jan., 1883. 

Actinopteria Doris, HALL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL small, sub-rhomboidal; body obliquely sub-ovate; length a 
little greater than the height ; margins regularly rounded, sloping 

abruptly from the upper part of the posterior side to the beak. 
Left valve depressed-convex. Right valve unknown. Hinge-line 
straight, about equal to the length of the shell (imperfect in the 
specimen described). Beak depressed, inclined forward, situated at 
the anterior third of the hinge. Umbonal region not defined, sub- 
tending an acute angle. Har not observed. Wing large, flat, not 

distinctly defined; margin concave; extremity acute. 
Test thin, marked by regular, equal, rounded radii, with wider 

flat interspaces, and sometimes with obscure intermediate rays. 
The wing shows finer rays, somewhat crowded at its junction with 
the body. ‘The fine, concentric lines of growth are stronger on the 
anterior of the valve, giving a cancellate aspect to the surface. 
Ligamental area with one or two longitudinal grooves. 

The specimen has a length of 18 mm., height 16 mm. 

Formation and locality. Ln the Marcellus shale at East Bloomfield, 
Ontario county, N. Y. 

ACTINOPTERIA SUBDECUSSATA. 

Pteronites subdecussata, HALL. MS., vol. v. 1877. 

: i 5S. A. MILLER. Cat. Amer. Pal. Foss., p. 202. 
1877. 

Actinopterta subdecussata, Haut. Pal. N. Y., vol, v, pt. 1. Plates and Ex- 

planations ; Pl. 17, figs. 23, 25-27, 29-31; pl. 19, fig, 25. Jan., 1883. 

SHELL large, sub-rhomboidal, very oblique; body elongate sub-ovate ; 
height about one-third less than the length ; margins regularly 
curved, becoming more extended on the posterior side. The left 
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valve, in old specimens, has the umbo convex above, depressed- 
convex or flat below, while in young specimens the umbo is altogether 
convex or gibbous. Right valve moderately convex near the umbo, 
flat or concave below the middle. Hinge-line straight, length about 

one-fifth less than the length of the shell, not extending as far as 
the posterior margin of the left valve, but extending beyond the 
posterior margin of the right valve. Beak acute, directed forward, 
somewhat prominent, anterior, nearly terminal. Umbonal region 
(in young shells) well-marked by the sulci; umbonal angle acute. 
Kar very small, separated by a vertical sulcus. Wing large, trian- 
gular, defined in young shells by the abrupt convexity of the post- 
cardinal slope; in old specimens not distinctly defined; margin 

concave ; extremity acute. The wing of the right valve is larger, 
and extends beyond the margin of the shell. 

Test comparatively thin, marked with regular, sub-angular, alter- 

nating radii, the stronger ones extending from the summit of the 
umbo ; a second set intercalated on the lower part of the umbo, and 
a third set of smaller rays coming in toward the margin. The first 
and second series only are shown in young shells. In the right 
valve the radii aremore subdued. The rays extend over the cardinal 
expansions of both valves in nearly uniform size. Concentric, 
elevated, regularly rounded striz of growth cross the rays, and can- 
cellate the surface, and at intervals are crowded together, giving it 
a lamellose aspect. Ligamental area marked by one or two parallel 
grooves. 
A large specimen has a length of 65 mm., height 47 mm., hinge- 

line 55 mm. A specimen of medium size has a length of 51 mm., 
height 35 mm., hinge-line 41 mm. A smaller example has a length 
of 18 mm., height 11 mm., hinge-line 13 mm. 

This species is similar in form to A. decussata, but differs in the 

conyexity of the valves and the less strongly decussated character of 
the ornamentation, the rays being continuous and annulated by the 
concentric striz, while in that species the rays are interrupted by 
strong concentric lamelle, between which are the finer lines of growth. 
This species is also less abundant and more restricted in geographical 
range. 

Formation and loeality. In the shales of the Hamilton group on 
the shores of Canandaigua lake, and near Bellona, Yates county, N. Y. 
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ACTINOPTERIA DECUSSATA. 

Avicula decussata, HALL. Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 208. 1848. 

Pteronites decussata, HALL. S. A. MiuuER. Cat. Amer. Pal. Foss., p. 202. 1877. 

- Actinopteria decussata, Haut, Pal. N. Y., vol. v, pt.1. Plates and Explana- 

tions: Pl. 17, figs. 24, 28; pl 18, figs. 1-15. Jan., 1888. 

SHELL large, sub-rhomboidal ; body sub-ovate, very oblique; length 
about one-fourth greater than the height; margins regularly cury- — 

ing; the anterior margin sometimes nearly vertical ; posterior mar- 

gin more abruptly rounded. Valves convex; the right valve less — 
convex and smaller than the left valve. Hinge-line straight, less 
than the length of the valve. Beak acute, prominent, inclined for- 

- ward, situated close to the anterior end of the shell. Umbonal region 
prominent, and in the left valve gibbous; subtending an acute 
angle. Ear small, separated from the valve by a broad sulcus, 
beyond which it is a mere fold in the shell. Wing large, triangular, 
flat, extending nearly to the margin of the valve ; limited, in the 
left valve, by a more or less distinct sulcus, and the abrupt bending | 
of the concentric strie; margin concave; extremity acute. This 

character of the wing is somewhat less marked in the right valve. 
Test thick: the left valve marked with strong, prominent, 

rounded radii, regularly alternating with finer ones on the posterior 
half of the valve ; crossed at regular intervals by strong concentric | 

lamelle ; the interspaces marked by fine lines of growth. From 

maceration or exfoliation these surface characters are usually only 

partially preserved, or nearly obsolete. In certain conditions the 
rays become nodose where crossed by the lamellx, and in many 

examples the concentric strize interrupt the rays, leaving them 
alternating above and below the lamelle. The surface characters of 
the body are continued on the wing, while on the ear the concentric 
strie are crowded and conspicuous, and the rays obsolete. In the 
right valve the markings are much subdued, the rays often obsolete, 
especially on the lower part of the valve, and the concentrie lamelle 

are simple undulations of the surface. Ligamental area narrow, 
linear; marked, apparently, by a single groove. The cast shows a 
fold corresponding to the sulcus limiting the wing. Pallial line 
extending from just anterior and below the umbo to the posterior 
portion of the body and thence recurving, terminating in a small 
oval muscular impression. No evidences of teeth are seen in the 
casts or the interior of valves. — 

A large specimen has a length of 76. mm., height 56 mm., hinge- 
line 62mm. A medium-sized example hak a length of 52 mm., 

height 43 mm., hinge-line 42 mm. 
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This form differs from A. subdecussata in the greater and nearly 
equal convexity of the valves, the stronger, rounded rays, and their 

interruption by the concentric lamelle. 
Formation and localities. In the Hamilton group, at numerous 

places in Central and Western New York. 

ACTINOPTERIA BoOyYDI. 

Avicula Boydii, CONRAD. Jour. Acad. Nat. Sci., Phila., vol. viii, p. 237, pl. 12, 

fig. 4. 1842 

Ptervnea Boydii, CONRAD. S.A. MILLER. Cat. Amer. Pal. Foss., p. 201. 1877. 

Avicula quadrula, CONRAD. Jour. Acad. Nat. Sci., Phila., vol. viii, p. 248, pl. 
13, fig. 5. 1842. 

Actinopteria Boyd, Hatt Pal.N.Y., vol. v, pt. 1. Plates and Explanations : 
Pl. 19, figs. 2-24, 26-30; pl. 23, figs.5,6. Jan., 1883. 

Compare Avicula perobliqua, CONRAD. Jour. Acad Nat. Sci., Phila., vol. viii, 

p. 235, pl. 12, fig. 1. 1842. 
Compare Avicula pleuroptera, CONRAD. Jour. Acad. Nat. Sci., Phila., vol. viii, 

p. 242, pl. 18, fig. 2. 1842. 

SHELL of medium size, rhomboidal; body ovate, varying in propor- 
tions, the longitudinal axis at an angle with the hinge-line of from 

45° to 60° ; length varying from nearly equal to one-fourth greater 
than the height; margins regularly rounded below, straight and 
nearly vertical for a short distance in front; post-basal side ex- 
tended. Valves convex, the right valve a little less convex than 
the left. Hinge-line straight from the anterior side of the beak to 
the posterior extremity. Beak anterior, acute, prominent, inclined 

forward, rising above the hinge in the left valve. Umbonal region 

prominent, subtending an acute angle. Har short, oblique, limited 
by a deep but not sharply defined sulcus. Wing large, triangular, 
not distinctly separated from the body of the shell; margin con- 
cave; extremity acute. In the right valve the ear is somewhat more 
extended, the sulcus not strong, but the byssal sinus is marked; the 
wing is proportionally larger and usually more acute at the extremity. 

Test thick; the left valve, in well-preserved specimens, 1s marked 
by numerous strong, simple, sharp rays, which are continuous from 
the umbo to the margin, with rarely intercalated finer rays; 
crossed by regular, sharp, elevated, concentric lamelle which (in 
good specimens) are produced into subtubular, spiniform extensions 
upon the rays. Lines of growth are seen between the lamelle. On 
the wing the rays are more subdued, while the concentric lamelle 
are strong. The ear is marked only by the crowded concentric 
striz. On the right valve the radii are obsolete on the body and 
well-marked on the wing, and the lamellose expansions are conspicu- 
ous. In some casts they appear as undulating elevated lamelle. 
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Pallial line extending parallel to the margin of the shell and termi- 
nating in a muscular impression on the posterior slope. A small 
muscular impression 1s also seen just in front of the beak, and ob- 
scure indications of one or two lateral teeth. Ligamental area 
narrow, striated, marked by two or three slender grooves, which are 

slightly divergent from the hinge-line. 
One of the original specimens of A. guadrula (=A. Boydt) has 

a length of 30 mm., height and hinge-line each 28 mm. A similar 
specimen has a length of 25 mm., height and hinge-line each 23 
mm. ‘Two large specimens belonging to the group of A. Boydi 
have the following respective dimensions: length 38 and 40 mm., 

height 38 and 35 mm., hinge-line 34 and 30 mm. 

_ This species, in older specimens, resembles A. swhdecussata, but 
differs in the character of the rays, in the less obliquity, and the wider 
body. ‘The left valve somewhat resembles the right valve of Avicula 
reticulata, Hisinger, but a comparison of the right valves of both 

species shows them to be different. The forms here classed under one 
specific designation were described by Mr. Conrad under different 
species, viz.: Avicula Boydu, A. quadrula, A. pleuroptera, and prob- 
ably A. perobliqua, 

The species in its various stages of growth and state of preserva- 
tion presents a great variation in form and surface characters. The 
usual condition is that of casts of the interior or specimens more or 

less exfoliated, leaving the surface markings subdued or obsolescent, 
and in a few specimens only, have the entire characters of the test in 
either or both valves been observed. ‘The older specimens show an 
extension of the shell along the post-basal margin which is marked 
by concentric strize and undulations, while the rays become interrupted 
and obsolete. After a study and comparison of a very large number 

of individuals, it has not been found possible to draw any satisfactory 
line of specific distinction. 

Formation and localities. In the shales of the Hamilton group; 
abundant at numerous places in the eastern and central portions of 

_ the State. 

ACTINOPTERIA PEROBLIQUA. 

Avicula perobliqua, CONRAD. Jour. Acad. Nat. Sci., Phila., vol. viii, p. 235, pl. 

12, fig, 1. 1842. 
Actinopteria perobligua (CONRAD), Haut. Pal. N. Y., vol. v, pt. 1. Plates and 

Explanations: Pl. 19, fig. 31. Jan., 1883. ” 

SHELL of medium size, sub-rhomboidal; body very oblique, narrow- 

ovate; length one-third greater than the height; anterior margin 
truncate or slightly concave; basal margin regularly arched and 
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acutely rounded over the post-basal side. Valves very convex. 
Left valve gibbous in the upper part, angular along the post-cardi- 
nal slope. Right valve somewhat lessconvex. “Hinge-line straight, 
about two-thirds the length of the shell. Beak anterior, acute, 
prominent, inclined forward. Umbonal region gibbous, subtending 
at an acute angle. Har a small lobe, defined by a distinct sulcus 
and shallow, elongate, byssal sinus. Wing large, triangular, limited 
by the angular post-cardinal slope of the valves; margin moderately 
concave, sloping forward; extremity angular. 

Test (as seen in the specimen, which isa partial cast of the in- 
terior) marked by irregular concentric striz, which become fascicu- 
late on the wing; the surface apparently without rays. Muscular 
impression large, sub-quadrangular, below the middle of the post- 
cardinal slope, from which the pallial line, curving downward below 

the middle of the valve, extends parallel with the margin to the 
anterior side of the umbo. 

The specimen described has a length of 37 mm., height 24 mm., 
hinge-line 27 mm. 

This specimen occurs associated with A. Soydi and other allied 

forms, and is known by the convexity of the valves, the sub-angular 
character of the posterior slope of the left valve, the great obliquity, 

the proportions of length and height, and the absence of radii in the 
cast. 

Formation and locality. in the shales of the Hamilton group, 
Cazenovia, Madison county, N. Y. 

ACTINOPTERIA PUSILLA. 

Actinopteria pusilla, HALL. Pal. N. Y., vol. v. pt.1. Unpublished. 

SHELL small, sub-rhomboidal; body ovate, very oblique; length and 

height nearly equal; margin for ashort distance on the.anterior side 
nearly vertical, broadly rounded along the base and produced on the 
posterior side. Right valve convex on the umbo, becoming depressed 
below the middle of the length. “Left valve unknown. Hinge-line 
straight, less than the length of the shell. Beak anterior, acute, 
moderately prominent. Umbonal region scarcely gibbous, subtend- 
ing an acute angle. Wing narrow, triangular, elongate, extending 
nearly to the posterior end of theshell ; margin concave; extremity 
abruptly acute. | 

Test thin, marked by elevated, sub-imbricating concentric bands, 
produced by the lamellose character of the stris. Crossing these 
bands, on the posterior half of the shell, are interrupted radiating 
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lines, which indicate the presence of radii upon the original surface. 

The wing is marked in a similar manner by strong bands, which 
pass over the hinge-margin, and it also shows two or three inter- 
rupted radiating lines, like those on the posterior part of the body 
of the shell. 

The specimen described has a length of 11 mm., height 13 mm., 
and hinge-line 10 mm. 

This species is allied to A. decussata and A. Boydi, having the wing 

characteristic, of the former; but it is a proportionally shorter form, 
and the surface markings are quite unlike the right valve of any of 
the forms at present known. 

Formation and locality. In shales of the Hamilton group, on the 
shores of Canandaigua lake, N. Y. 

ACTINOPLERIA PERSTRIALIS. 

Actinopterva perstrialis, HauL. Pal. N. Y.,vol.v,pt.1. Plates and Explana- 

tions: Pl. 28, figs. 2, 7. Jan., 1883. 

SHELL small, sub-rhomboidal; body sub-ovate, axis slightly curved 
and oblique at an angle of about 45° with the hinge; height about 
three-fourths the length of the body; basal margin broadly rounded ; 
posterior margin abruptly curved. Left valve regularly convex, 

moderately gibbous at the umbo. Right valve depressed-convex be- 
low, more convex above. Hinge-line straight, length equal to the 

length of the body. Beaks sub-anterior, in the left valve prominent 
and rising above the hinge; in the right valve the beak extends to 
the hinge-line. Umbonal region moderately gibbous in the left 
valve, convex in the right, subtending nearly aright angle. Har 
short, separated from the body by a marked byssal depression ; ex- 
tremity rounded. Wing narrow, triangular, joining the body mid- 
way between the beak and the posterior extremity, not distinctly 

defined; margin concave; extremity produced and acute. The 
right valve is less distizictly auriculate in front; the anterior 
extremity acute; the wing is larger and the margin less abruptly 
concave. 

Test thin, marked by fine concentric strize which are more con- 
spicuous and equi-distant on the right valve. The left valve is 
marked with fine, closely arranged radii, which are strongest on the 
upper margin of the wing. The body of the right valve shows only 

sharp, distinct, concentric strie; the wing is marked by a few rays 
in the lower part, and by stronger radii along the hinge-line, which 
are cancellated by the concentric striz. The auricle is radiated, and 
cancellated in the same manner. : 
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A left valve has a length of 13 mm., height 10 mm., and hinge- 
line 12mm. A large right valve has a beneen of 15 mm., height 
12 mm., and hinge-line 15 mm. 

This species differs from <A. tenuistriata in its more oblique body, 
comparatively longer hinge-line, and more closely arranged and 
stronger radii. 

Formation and locality. In the lower part of the Chemung group, 
near Ithaca, N. Y. 

ACTINOPTERIA TENUISTRIATA. 

Actinopteria tenuistriata, HauL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL small, sub-quadrate ; body short ovate, oblique at an angle of 60° 
with the hinge-line ; length about one-fifth greater than the height ; 
anterior margin below the sinus nearly vertical, and then making a 
broad curve along the base; posterior margin broadly curved. Left 

valve regularly convex below the middle, gibbous on the umbo. 
Right valve smaller, nearly equally convex. Hinge-line straight, a 

little greater than the height of the valve. Beaks at about the 

anterior third of the hinge-line prominent, obtuse, rising above 
the hinge. Umbonal region gibbous and ample, subtending nearly 
aright angle. Har small, defined by a distinct sinus and byssal 
depression, rounded at the extremity. Wing small, triangular, 
joining the body below the middle of its length, not strongly 
limited ; margin gently concave ; extremity acute. 

Test thin, marked by fine concentric striz, and filiform radiations 
with wider interspaces, which are marked by extremely slender 
intermediate strie. On the anterior side the radiating lines are 
finer, and on the cardinal margin of the wing they are stronger. 
The right valve is marked only by elevated concentric striz, and 
the wing by fine radiations, which become stronger toward the 
cardinal margin. 

One specimen has a length of 16 mm., height 13 mm., and hinge- 
line 14 mm. 

This species is distinguished from <A. perstrialis by its erect and 
more nearly quadrate form, shorter ear, less extended wing with less 
concave margin, and more distinct, finer strie. 

Formation and locality. iB the lower part of the Chemung group 
at Ithaca, N. Y. 

[Sen. Doc. No. 38.] | 39 
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ACTINOPTERIA AURICULATA. 

Actinopteria auriculata, Hauu. Pal. N.Y., vol. v, pt. 1. Unpublished. | 

SHELL small, rhomboidal ; body ovate, oblique at an angle of more 

than 45° with the hinge-line ; length about one-fifth greater than the 
height ; anterior margin rounded to the sinus; base gently curved ; 
posterior margin abruptly recurved. Left valve regularly convex 

below, gibbous above. Right valve unknown. Hinge-line straight, 
greater than the height of the valve. Beak anterior to the middle 
of the hinge-line, acute, prominent, arching over the hinge. Um- 
bonal region abruptly gibbous, subtending an acute angle. Har 
large, straight above, limited by an abrupt vertical byssal depres- 

sion ; extremity rounded. Wing small, not strongly defined, join- 
ing the body two-thirds of its length below the beak; margin con- 
cave; extremity produced. 

Test marked by concentric stris, and about twenty somewhat 

strong, sharp radii; this ornamentation is also continued on the 

wing and the ear. 
The specimen is 10 mm. in length, 6 mm. in height, hinge-line 7 

mm. 

This species resembles A. perstrialis in form, but differs in the 
larger ear, abrupt vertical byssal depression, shorter wing and coarser 

radil. 

Formation and locality. In the Chemung group at Lawrenceville, 
Tioga county, Pa. 

ACTINOPTERIA DELTA, 

Actinopteria delta, Haun. Pal. N. Y., vol. v, pt.1. Plates and Explanations: 

Pl. 23. fig 3. Jan., 1888. 

SHELL of medium size, rhomboidal; body broad-ovate, oblique at an 

angle of about 60°; height less than three-fifths the length ; an- 

terior margin rounded, curving into a defined sinus; base broadly 
curved ; post-basal side abruptly rounded. Left valve gibbous 
above, gently convex below. Right valve unknown. Hinge-line 

straight, about equal to the height of the valve. Beak at about 
the anterior third of the hinge, directed forward, prominent, rising 
above the cardinal line. Umbonal region gibbous, nearly rectan- 

gular. Ear rounded, defined by a distinct byssal depression which 
extends forward from the beak. Wing small, joining the body 
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near the posterior extremity, not strongly Se margin gently 
concave; extremity produced. 

Test marked by fine concentric striw, and eis or inter- 
rupted filiform radiations, with wider interspaces, which have prob- 

ably been marked by finer intermediate striz. The concentric lines 

are obscure in the cast and appear as a few irregular concentric 
undulations. 

The specimen is 23 mm. in length, 15 mm. in height, hinge-line 16 
mm. 

Formation and locality. In the lower part of the Chemung gronp at 

Ithaca, N. Y. 

ACTINOPTERIA EPSILON. 

Actinopteria epsilon, Haut. Pal. N. Y., vol. v, pt.1. Plates and Explana- 

tions : Pl. 283, figs. 4,8. Jan., 1888. 

SHELL of medium size, rhomboidal; body ovate, oblique to the axis 

at an angle of about 60°; heen about three-fourths the length ; 
anterior margin rounded into a very abrupt sinus; base broadly 
curved ; post-basal side abruptly rounded. Left valve moderately 
convex. Right valve depressed-convex above, flat or concave below. 
Hinge-line straight, length somewhat less than the height of the 
valve. Beaks anterior, acute in the left valve; prominent and 
elevated above the hinge. Umbonal region gibbous, subtending an 
angle of less than 60°. Har short, defined by a deep, abrupt byssal 
depression. Wing triangular, joining the body below the middle, 
not strongly defined ; margin regularly concave ; extremity acute 
and produced. 

Test thin, in the left valve marked by somewhat distant, elevated, 

lamellose, concentric striz, with intermediate finer lines, and by 
abruptly elevated rounded rays with wider interspaces ; these are 

cancellated by the concentric strize, which are more conspicuous on 
the wing. In the right valve the radiating strie are subdued, and 

the concentric striz become more conspicuous. — 

A specimen of the left valve is 21 mm. in length, 16 mm. in © 
height, and hinge-line 14 mm. 

This species differs from A. delta by its narrower form and greater 
obliquity of body. 

Formation and locality. In the lower part of the Chemung group 
at Ithaca, N. Y. 
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ACTINOPTERIA ZETA, 

Actinopteria zeta, HALL. Pal. N. Y., vol. v, pt. 1. Plates and Explanations ; 
Pl. 28, fig. 9. Jan., 1883. 

SHELL large, rhomboid-orbicular ; body broadly ovate, nearly erect ; 
height greater than the length; auricular margin rounded into the 
byssal sinus; below the sinus the margin is nearly vertical and 
gradually joining the broad basal curvature ; posterior end regularly 
rounded. Left valve gently convex below, moderately gibbous 

above. Right valve flat or concave below, depressed-convex above. 
Hinge-line straight, much longer than the greatest length of the 
valve. Beak in the left valve sub-anterior, elevated, curving over 
the hinge; in the right valve depressed, not rising above the hinge- 
line. Umbonal region subtending nearly a right angle. Har small, 
rounded at the extremity, defined by a strongly marked byssal de- 
pression. Wing large, joining the body below the middle, not 
strongly defined ; margin deeply concave in the middle ; extremity 
produced into an acute extension. 

Surface marked by strong, elevated, regular, distant, lamelliform, 

concentric striz, with intermediate finer lines, and by slender, fili- 

form, undulating, distant rays, which are more crowded on the 
anterior side, becoming finer and more numerous at the junction of 
the wing with the body, and a few much stronger ones along the 
cardinal line. Rays not present on the ear, which is marked only 
by the crowded concentric strie. The concentric strix crenulate 

the rays and bend backward in the interspaces, producing a beauti- 
fully cancellated surface. The right valve shows two oblique lateral 

folds or teeth posterior to the beak. 
A right valve has a length of 25 mm. parallel to the hinge, height 

28 mm., hinge-line about 34 mm. An imperfect left valve has 
an approximate length of 22 mm., height 24 mm., and hinge-line 

33 mm. 

This species is distinguished by its erect, orbicular form, great ex- 

tension of hinge-line, and marked surface characters. 
Formation and locality. In the lower part of the Chemung group, 

at Ithaca, N. Y. 
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ACTINOPTERIA ETA. 

Actinopteria eta, Hall. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal; body broad and short-ovate, 
oblique at an angle of about 45°; longtti about one-fourth greater 
than the height; anterior margin below the sinus nearly vertical, 
curving gradually into the broad base; posterior side regularly 
rounded. Left valve regularly convex below, moderately gibbous 

above. Right valve smaller, depressed-convex below, gently con- 
vex above. Hinge-line straight, length, greater than the height of 
the shell. Beak in the left valve sub-anterior, prominent, arching 

over the hinge; in the right valve subdued, scarcely rising above 
the hinge-line. Umbonal region gibbous in the left valve, subtend- 
ing an acute angle. ar in the left valve rounded at the extremity, 
slightly oblique, defined by a distinct byssal depression. In the right 
valve the ear is larger and flat, strongly limited. Wing compara- 
tively large, extending three-fourths the length of the valve, not 
strongly defined ; margin concave; extremity produced and acute. 
In the right valve the wing is larger, extending almost as far as the 

posterior side of the valve. 
Surface of left valve marked by distant, lamellose, concentric striz 

and by radiatrons with wider interspaces which have sometimes slen- 
der intercalated rays. ‘The concentric lamelle crenulate the radii, 
and are arched backward in the interspaces, producing a beautifully 
cancellated surface. ‘The finer concentric striz between the lamelle 
are rarely visible, and the spaces between the rays show, under a lens 
and in well-preserved examples, extremely fine, crowded radiations. 
The radii are also seen in the depression limiting the ear, and on 
the wing they are equal to those on the body of the valve. The 

right valve is marked by regular, equi-distant, concentric lamelle. 

The posterior slope and wing show numerous fine radii which are 
crossed by concentric striz continued from the lamellz on the body 
of the valve. 
A small specimen is 20 mm. long, 14 mm. high, and hinge-line 

16mm. A larger imperfect example has, approximately, a length 

of 30 mm., height 22 mm., and hinge-line 24 mm. 

In surface characters this species resembles A. zeta, but is dis- 

tinguished by its greater obliquity, and much smaller wing. 
Formation and locality. In the lower part of the Chemung group 

at Ithaca, N. Y. 
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ACTINOPTERIA THETA. 

Actinopteria theta, HALL. Pal. N. Y., vol. v, pt.1. Unpublished, 

SHELL large, sub-rhomboidal ; body broadly ovate, oblique at an angle 

of about 55°; length about one-fourth greater than the height ; 
anterior margin, below the ear, nearly vertical, curving into the 
broad base; posterior end regularly rounded. Left valve moder- 

ately convex, depressed below. Right valve smaller and less convex, 

nearly fat below. Huinge-lige straight, length nearly equal to the 
height of the shell. Beaks sub-anterior, prominent, arching over 

the hinge-line in the left valve. Umbonal region moderately gib- 
bous in the left valve, subtending an acute angle. Har rounded, a 

little oblique, defined by a nearly vertical depression. In the right 
valve the ear is flat or concave, limited by the abrupt elevation of 
the umbo. Wings large, in the left valve extending about three- 
fourths the length of the body, and in the right valve joining the 

body at the posterior end, without distinct limitation in either 
valve ; margin moderately concave; extremity slightly produced, 
angular. 

Surface of left valve marked by sharp, elevated, lamellose, concen- 
tric strie, with intermediate finer lines; and by sleftder, elevated 

rays, with wider interspaces between the primary rays, which are 
often occupied with one or two finer lines; the ear and wing are 
marked in a similar manner. The rays are distinctly crenulated 
and the interspaces are cancellated by the concentric lines, which 

are slightly curved backward. ‘The surface of the right valve is 
marked by strong, lamellose, concentric striz,-which become less 
conspicuous on the wing. The posterior slope of the body and the 
wing of this valve are marked by numerous fine rays. 

A specimen with the tivo valves attached has approximately a 
length of 48 mm., height 30 mm., and hinge-line 33 mm. 

This species resembles A. efa, but differs in the more extended 

wing, finer radii of the left valve, with interstitial additions, narrower 

interspaces, and more numerous concentric lamelle. 

Formation and locality. In the shales of the lower part of the Che- 

mung group at Ithaca, N. Y. 
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ACTINOPTERIA IOTA. 

Actinopteria tota, HALL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal; body broadly ovate, oblique at an 
angle of about 45°; length abet one-seventh greater than the 
height; anterior margin nearly vertical or slightly inclined for a 
short distance, thence curving into the broad base; posterior end 
broadly rounded. left valve depressed below, regularly convex 
above, scarcely gibbous. Right valve unknown.  MHinge-line 

straight, about equal to the length of the shell. Beak sub-anterior, 

prominent. Umbo moderately gibbous, subtending an acute angle. 

Ear comparatively short, defined by a distinct byssal depression, 
rounded at the extremity. Wing not strongly limited, extending 

quite as far as the posterior extremity of the shell; margin some- 
what deeply concave in the middle; extremity produced and acute. 

Surface marked by concentric lamellose strive, and fine thread- 
like rays, which are crenulated and cancellated by the lines of 

growth both on the body and on the wing. 

One of the specimens is 30 mm. in length, 22 mm. in height, 
and hinge-line about 30 mm. 

This form resembles A. theca, but the body is proportionally shorter, 

the hinge-line longer, the wing margin more concave and the extrem- 
ity more produced. 

Formation and locality. In the lower part of the Chemung group 
at Ithaca, N. Y. 

ACTINOPTERIA KAPPA. 

Actinopteria kappa, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal; body narrowly ovate, oblique at 
an angle of less than 45°; ened one-third greater than the height; 
anterior margin oblique, Ase eral into the broadly curved basal 
margin; posterior end abruptly rounded. Left valve depressed 
below, convex from the middle upward. Right valve unknown. 
Hinge-line straight, equal to the height of the valve. Beak sub- 
anterior, prominent, arching over the hinge-line. Umbonal region 
moderately gibbous. ar short, oblique, rounded anteriorly, defined 
by a distinct byssal depression. Wing triangular, joining the body 
nearly two-thirds of the length from the beak; margin oblique, 
concave; extremity produced, acute. 
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Test thin, marked by fine, concentric, irregularly fasciculating 

strie, giving an undulated appearance to the surface, and by fili- 
form, interrupted and undulating radii, with wider interspaces, - 
which sometimes show fine intercalated rays. The radii upon the 
wings are prominent and cancellated by the concentric strie, and 
are obsolete upon the ear. 

The specimen has a length of 30 mm., height 20 mm., and 
hinge-line 20 mm. 

This species differs from A. epsilon, in the greater obliquity, longer 
hinge-line, and more distant radii. | 

Formation and locality, In the lower member of the Chemung 
group at Ithaca, N. Y. ! 

PTYCHOPTERIA, Hatt. 

PTYCHOPTERIA PROTO. 

Ptychopteria Proto, HALL, Pal. N. Y.,vol.v, pt. 1. Plates and Explanations : 
Pl. 28, figs. 12,14. Jan., 1883. 

SHELL small, rhomboidal ; body narrow-ovate, oblique at an angle of 
about 35° with the hinge-line; length more than one-third greater 
than the height; ante-byssal margin sub-truncate, rounding into 
the broad sinus; base broadly rounded ; posterior end somewhat 
abruptly curved. Left valve regularly convex below, gibbous in the 
middle and above. Right valve unknown. Hinge-line straight, 
length a little greater than the height of the valve, and nearly equal 
to two-thirds its Jength. Beak at about the anterior third of the 
hinge, prominent, inclined forward. Umbo abruptly gibbous, sub- 
tending an acute angle. Anterior end large,* rounded, limited by 

a broad byssal depression directed backward; extremity angular. 
Wing small, narrow-triangular, extending to near the posterior end 
of the body; margin scarcely concave ; extremity obtuse. 

Surface marked by fine, regular, elevated radii, which are less 
conspicuous on the wing; also by concentric strie, which are often 
crowded and lamellose, producing a somewhat undulated character 
of the surface. 

A large left valve has a length of 29 mm., height 18 mm., and 

hinge-line 20 mm. A smaller specimen has a length of 20 mm., 
height 138 mm., and hinge-line 14 mm. 

*In the descriptions of the species of Ptychopteria and Leptodesma, the term ‘‘auricle”’ 
or ‘‘ear”’ is not so SUEDE to the anterior extension as Actinopteria and Leiopteria and 
the term ‘‘ anterior end”’ has been used for that portion of the shell anterior to the byssal 
sinus. 
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This species resembles P. sinwosa, but the anterior end ig wider ; 
the wing is smaller and not produced at the extremity, and the radii 
are coarser. ‘These two species are distinguished from the forms 
which follow by the large anterior end which is separated from the 
body by a broad byssal depression. 

Formation and localities. In a coarse sandstone, from a bowlder con- 

taining the same associated fossils as a sandstone at Portville, Catta- 
raugus county, N. Y.; probably of the Upper Chemung group, 

Smethport, McKean county, Pa. 

PTYCHOPTERIA SINUOSA. 

Ptychopteria sinuosa, Hau. Pal. N.Y.,vol.v, pt. 1. Plates and Explanations: 

Pl, 23, fig. 18. Jan., 1883. 

SHELL of medium size, rhomboidal; body narrow-ovate, oblique at an 
angle of about 40° with the hinge-line; length more than one-third 
greater than the height; ante-byssal margin nearly vertical, curving 
into the broad sinus; base broadly rounded; posterior margin 
recurving into the wing. Left valve convex below, gibbous in the 
middle and above. Right valve unknown. Hinge-line straight, 
length four-fifths the length of the shell. Beak at about the 

anterior third of the hinge, acute, directed forward. Umbonal 
region strongly gibbous, limited by the abrupt depression of the 
body on the posterior side, and by the byssal depression on the 
anterior side. Umbonal angle about 30°. Anterior end large, 
narrow, rounded, defined by a broad, shallow, nearly vertical byssal 

_ depression; extremity angular. Wing narrow-triangular, extending 
nearly to the posterior extremity of the body; margin nearly vertical, 
slightly concave; extremity somewhat produced, angular. 

Surface marked by fine undulating radii, which are less conspicu- 
ous on the wing, and by fine concentric lines of growth, which are 

crowded into sub-imbricating lamelle. On the anterior side of the 
bouy the rays are cancellated by the elevated concentric strie. The 

_ligamental area shows a sharp linear groove extending three-fourths 
of its length posterior to the beak, and a narrow cardinal tooth 
anterior to the beak and parallel to the hinge. 
A large specimen of the left valve has a length of 31 mm., height 

19 mm., and hinge-line 25 mm. A smaller one has a length of 24 
mm., height 13 mm., hinge-line 20 mm. 

This species has a narrower anterior end than the preceding, a larger 
and more extended wing, finer and undulating strie. 

[Sen. Doc. No. 38. ] 40 
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Formation and localities. In sandstones of the Upper Chemung 
group, Smethport, McKean county, and at Warren, Warren county, Pa., 
associated with Spirifera Verneurli. 

PTYCHOPTERIA SALAMANCA. 

Ptychopteria Salamanca, Hatt. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions : Pl. 28, figs. 17-20. Jan., 1888. 

SHELL large, rhomboidal; body sub-ovate, oblique at an angle of about 
40° with thehinge-line; length more than once and a half the height; 
ante-byssal margin oblique, rounded below, slightly concave at the 

sinus, and sloping to the broadly rounded base, thence abruptly 
recurved and continued almost vertically into the margin of the 
wing. Valves convex, gibbous above the middle. The left valve 
is more gibbous than the right and somewhat larger. Hinge-line 
straight, length more than three-fourths the length of the shell. 
Beaks in front of the anterior third of the cardinal line, directed 

forward: the left beak prominent, acute, arching over the hinge; 
the right beak obtuse, depressed, scarcely rising above the hinge-; 
line. Umbonal region gibbous, subtending an acute angle. The 
umbo and beak of the left valve are mueh more prominent, and the 

post-cardinal slope is obtusely sub-angular. Anterior end compara- 
tively small, triangular, produced into an acute extension. Wing 
large, triangular; margin gently concave; extremity produced, 

acute. The fold and sulcus are more conspicuous in the right valve, 

Surface marked by fine, regular, undulating and interrupted radii, 
which are more conspicuous on the wing; crossing these are regular 
concentric lines, which are irregularly crowded into sub-imbricating 
lamelle. On the anterior end of the valve the radii are cancellated 
by the concentric striz. Interior characters unknown, except a 
narrow groove along the ligamental area. 

A left valve has a length of 41 mm., height 24 mm., hinge-line 
32mm. A similar right valve has a length of 40 mm., height 24 
mm., hinge-line 34 mm. 

This species varies in different conditions of preservation. The. 
obtusely sub-angular appearance of the posterior slope is often exag- 
gerated by lateral pressure or subdued by vertical pressure. The same 

is true of the folds of the wing. In some conditions the radiations 
are continuous, in others they are cancellated. In weathered speci- 
mens the striz are sometimes nearly obsolete, and the concentric 
lamellee more prominent. | 

Formation and locality. In the Chemung group, in a sandstone 
above the conglomerate at Rock City, near Salamanca, N. Y. 

ee ee 
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PTYCHOPTERIA SAO. 

Ptychopteria Sao, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations ; 
Pl. 28, figs. 16,23. Jan., 1883. 

SHELL of medium size, rhomboidal; body narrow, elongate-ovate, 
oblique at an angle of about 45° with the hinge-line; length one- 

third greater than the height ; ante-byssal margin obliquely sub-trun- 
cate, gently curving into the sinus; base broadly rounded ; posterior 
margin extended, abruptly recurved to the wing. Valves convex ; 

left valve larger and more convex than the right. MHinge-line 
straight, longer than the height of the valve. Beak in front of the 
anterior third of the cardinal line, obtuse, prominent in the left 

valve and arching over the hinge; less prominent in the right valve, 

and rising just above the hinge. Umbo gibbous in the left valve, 

less gibbous in the right, subtending an acute angle. Anterior end 
short, small, acute, limited by a shallow byssal depression. Wing 
large, triangular, extending to near the posterior extremity of the 
body ; margin slightly oblique, scarcely concave; extremity appar- 

ently not produced. 

Surface marked by fine radii which are more or less interrupted 
by the varices of the concentric striz, and are frequently undulating. 

The concentric striz are often fasciculate, and in their usual con- 

dition give an undulated appearance to the cast, but where well-pre- 
served they are angular and somewhat lamellose. Interior unknown, 

except a narrow groove along the ligamental area of the hinge. 
A left valve of usual dimensions has a length of 30 mm., height 

19 mm., hinge-line 23 mm. A similar right valve has a length of 
31 mm., height 18 mm., and hinge-line 22 mm. 

This species differs from P. Proto in its less angular posterior slope 
and posterior end; the margin of the wing is less oblique to the hinge- 
line and the extremity is not produced. ‘Thespecimens occurring ina 

conglomerate or coarse sandstone have been subjected to different de- 
grees of pressure and maceration, and consequently present a great 
variety of aspect in the surface ornamentation. The furrow and fold 
limiting the wing are always less conspicuous in the left valve; and in 
some cases when the shell has suffered pressure these characters are 
very obscure. | 

Formation and locality. Abundant in a conglomerate of the Che- 
mung group at Panama, Chautauqua county, N. Y. 
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PTYCHOPTERIA EUCRATE. 

Ptychopteria Hucrate, Haun. Pal. N. Y., vol. v, pt,1. Plates and Explana- 
tions ; Pl. 23, fig. 24. Jan., 1883. 

SHELL above the medium size, rhomboidal; body very narrow, elon- 
gate-ovate, oblique at an angle of about 30° with the hinge-line; 

length nearly twice the height ; ante-byssal margin oblique, curving 
into the sinus; the ventral margin broadly curved; posterior ex- — 
tremity abruptly or sub-angularly recurved. Left valve convex, 

gibbous on the umbo and obtusely sub-angular along the post-cardi- 
nal slope. Right valve less convex, somewhat smaller than the left. 
Hinge-line straight; length about two-thirds the length of the 
valve. Beak near the anterior fourth of the length of the hinge, 
directed forward; beak of left valve prominent, acute, incurved 

over the hinge-line; beak of right valve obtuse and not elevated. 
Umbonal region of the left valve gibbous and angular, of the right 
valve convex, subtending a very acute angle. Anterior end small ; 

margin rounded; extremity acute. Byssal depression oblique, — 
directed backward. Wing narrow-triangular, joining the body at 
the posterior end; margin obliquely truncate, scarcely concave; ex- 
tremity apparently not produced. 

Surface marked by fine radiating strie, which are more conspicu- 
ous on the body of the valve and upon the wing, and are very ob- 
scure on the anterior end: these are crossed by fine concentric strize 
of growth which, at irregular intervals, are raised into fascicles, 
usually more conspicuous on the umbo and post-cardinal slope. 

On the right valve the radii are usually obsolete. Interior unknown, 
except the usual linear groove along the hinge-line. . 
A large left valve has a length of 40 mm., height 20 mm., and 

hinge-line 28 mm. Another is 38 mm. in length, height 20 mm., 

and hinge-line 27 mm. | 

In this species the body is more oblique than in P. Salamanca ; the 
angularity of the left valve is in a direct line down the middle of the 

body ; the shell is comparatively narrower; the extremity of the wing 
ig not produced ; the byssal depression is more oblique. The want of 
striee on the anterior end and their obsolescence on the right valve are 
marked characters. It is proportionally much longer than P- Sao, 

with which it is associated. 

Formation and locality. In the lower part of a conglomerate of the 
Chemung group at Panama, Chautauqua county, N. Y. 
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PTYYCHOPTERIA T'HETIS. 

Ptychopteria Thetis, Haru. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal ; body narrow-ovate, oblique at 
an angle of about 50° to the hinge-line; length one-third greater 

than the height; ante-byssal margin obliquely sub-truncate, and 

curving into a very shallow sinus, from which it makes a broad 
curve to the sub-angular posterior margin, whence it is abruptly re- 

curved. Left valve convex below, gibbous above, very obtusely sub- 
angular along the middle. Hinge-line straight, length a little 

greater than the height of the valve.. Beak at about the anterior 

third of the hinge, prominent, arching over the cardinal line 

and directed forward. Umbonal region gibbous, subtending an acute 
angle. Anterior end short, limited by a nearly vertical byssal de- 

pression; extremity acute. Wing of medium size, triangular, join- 

ing the body of the shell nearly at the posterior extremity ; margin 
truncate, oblique; extremity apparently not extended. 

Surface marked by concentric strive, which are irregularly fascicu- 
late, and have an angular recurvation along the middle of the body. 

The body and wing are marked by comparatively fine radii, which 
are sometimes distinctly cancellated by the concentric lines, and are 

obscure or obsolete on the anterior portion of the shell, which is 

marked only by the lamellose concentric strie. 

A specimen of the left valve of the usual size has a length of 32 
mm., height 21 mm., and hinge-line 22 mm. 

This species resembles P. Sao, but the angle of the body to the 
hinge-line is greater, and from the umbo to the posterior end, the 

valve is sub-angular ; the hinge is longer in proportion, and the fold 
of the wing less conspicuous. A right valve in the same association 
has about the same proportions, but the body is narrower and the 
radii coarser, making the identity doubtful. 

Formation and locality. In a conglomerate of the Chemung group 
at Panama, Chautauqua county, N. Y. 

PTYCHOPTERIA FALCATA. 

Ptychopteria falcata, Haun. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL of medium size, rhomboidal, sub-falcate; body narrow-ovate, 

oblique at an angle of about 45° with the cardinal line; length one- 
fourth greater than the height; anterior and basal margins broadly 
rounded ; posterior margin abruptly recurved. Left valve convex, 
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gibbous above, arcuate. . Right valve convex on the umbo, depressed- 
convex below. MHinge-line straight, greater than the height of the 

shell. Beak situated at about the anterior fourth of the cardinal 
line, prominent and arching over the hinge in the left valve; not | 

elevated in the right valve. Umbo abruptly gibbous in the left 
valve, subtending an acute angle. Anterior end limited by a shal- — 
low, nearly vertical byssal depression, which inclines backward in 
some specimens; margin convex; extremity acuminate. Wing tri- 

angular, joining the body near the posterior end; margin straight, 
slightly concave just below the hinge-line; extremity acute. 

Surface of both valves marked by fine radiating striz, which are 
less conspicuous on the wing and obsolete on the anterior end; and 
with concentric striz, which are sometimes strongly sen ccs, pro- 
ducing undulations of the surface. 
A left valve has a length of 28. mm., height 22 mm., “hinge! line 

24mm. A similar a valve has a iene of 28 mm., height 15 
mm., and hinge-line 24 mm. 

The shell of this species is comparatively longer, the body more 

oblique, and the wing smaller than in P. Thetis. 
Formation and locality. Ina sandstone and conglomerate of the 

Upper Chemung group at Alleghany Springs, Warren county, Pa. 

PTYCHOPTERIA SPIO. 

Ptychopteria Spio, Hatt, Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal; body elongate-ovate, oblique to 

the hinge-line at an angle of about 30°; length considerably more 
than one-third greater than the height ; ante-byssal margin curving 
into a shallow sinus; ventral margin broadly rounded ; posterior 
margin abruptly recurved. Left valve regularly and moderately 
convex, gibbous on the umbo. Right valve unknown. Hinge-line 
straight, greater than the height of the valve. Beak in front of the 
anterior third, moderately prominent and scarcely rising above the 
hinge. Anterior extremity narrowly acute. Wing very obliquely 
truncate, joining the body near the posterior extremity ; the furrow 
and fold separating it from the body are only moderately devon 

extremity not produced. 
Test thin, marked by fine undulating radii which are obsolete-on 

the anterior side; also by concentric striz which are ECT and 

lamellose on the ance 
The specimen described has a length of 35 mm., height 20 mm., 

hinge-line 24 mm. 

5 
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This species differs from P. Hucrate in its comparatively greater 

height; it is less gibbous in the left valve, the posterior end not 

angularly produced, the byssal depression less conspicuous, and the 
radii finer. It differs from P. Sao in its lesser gibbosity, greater 
obliquity of the wing margin, and the generally subdued characters 
of the surface markings. 

Formation and locality. Ina conglomerate of the Chemung group, 
Panama, Chautauqua county, N. Y. 

PTYCHOPTERIA KUDORA. 

Ptychopteria Hudora, Hauu. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal; body narrow, elongate-ovate, 
oblique at an angle of about 30° with the hinge-line; length nearly 
twice the height; ante-byssal margin oblique, curving into the long, 
shallow sinus; base broadly curved; posterior end acutely recurved. 

Left valve gibbous above, convex below. Right valve unknown. 
Hinge-line straight, greater than the height of the shell. Beaka 
little in front of the anterior third of the hinge, directed forward, 

rising above the cardinal line. Umbo narrow and gibbous, sub- 
tending a very acute angle. Anterior end small, limited by a well- 

marked and oblique byssal depression; extremity acute. The dis- 
tance from the byssal sinus to the cardinal margin is one-half the 
greatest height of the valve. Wing joining the body one-fourth its 
length above the posterior end ; the shallow furrow and fold defin- 
ing its limits are not strongly marked ; margin obliquely truncate ; 
extremity not produced. 

Test thin, marked by radii which are very fine and undulating 
on the body and wing, while they are obsolete on the anterior por- 
tion; these are canceliated by fine concentric strive, which on some 
portions are fasciculate and very conspicuous on the anterior end. 

The specimen described has a length of 36 mm., height 20 mm., 
and hinge-line about 23 mm. 

This species bears considerable resemblance to P. Hucrate, but its 
anterior end is proportionally narrower, and it may also be distin- 
guished by the absence of a continuous angularity along the body, the 

more abrupt recurving of the post-basal margin, the more oblique 
truncation of the wing, and the less conspicuous surface markings. 
It differs from P. Spio in its more gibbous umbo and more elevated 
beak, narrower anterior end, more abrupt recurving of the posterior 
margin, and conspicuous byssal sinus. 

formation and locality. In aconglomerate of the Chemung group 

at Panama, Chautauqua county, N. Y. 
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PTYCHOPTERIA ALATA. 

Pitychopteria alata, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations ; 
Pl, 28, figs. 25, 26 (21, 222). Jan., 1888. : 

SHELL large, broadly rhomboidal; body sub-cylindrical, oblique at 
angle of about 45° with the hinge-line; height less than two-thirds 
the greatest length ; anterior margin oblique, sloping into the broad 
curvature of the base; posterior margin recurved almost rectangu- 
larly, slightly acute. Left valve gibbous and angular along the axis 
of the body from the umbo to the post-basal extremity. Right 
valve less convex, and less angular in character than the left. Huinge- 
line straight, about one-sixth less than the greatest length of the 
valve. Beak very prominent in the left valve, directed forward; 
more depressed in the right valve; situated at about the anterior 
fifth of the cardinal line.. Anterior extremity in the right valve 
small, triangular, acute. Wing large, triangular, joining the body 
at the posterior extremity ; the limiting furrow is obscure in the ° 
left valve, but very marked in the right; margin of wing gently 

concave, nearly vertical; extremity angular, little produced. 
Surface marked by fine, radii which (in the specimens seen) are 

obscure in the left valve and nearly obsolete in the right; and by 
concentric striz which are crowded into imbricating ridges. Some 
small right valves found in the same association, and referred with 
doubt to this species, preserve the radii in a much stronger degree. 

A large right valve has a length of 42 mm., height 26 mm., and 
hinge-line 35 mm. ! 

This species is distinguished by the great contrast in the convexity 
of the two valves. The left valve is strongly angular and elevated 
from the umbo to the posterior extremity; the right valve is con- 
spicucusly alate. 

Formation and locality. In a coarse sandstone of the Chemung 
group, near Salamanca, N. Y. 

PTYCHOPTERIA TRIGONALIS. 

Ptychopteria trigonalis, Haunt. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL small or of medium size, rhomboidal; body sub-cylindrical, 

oblique at an angle of about 45° with the hinge-line ; length one- 
third greater than the height; anterior margin rounded, gently 

curving into the broad: base, with a faint byssal sinus; posterior 
margin almost rectangularly recurved. Left valve convex, gibbous 
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on the umbo, and angular from the umbo to the post-basal extremity. 
Right valve unknown. MHinge-line straight, length greater than 
the height of the valve. Beak in front of the anterior third of the 
hinge, obtuse, prominent and incurved. Umbonal region gibbous, 
subtending an acute angle. Anterior end short, rounded, indis- 

tinetly separated from the body by an obscure byssal sinus. Wing 
large, triangular, joining the body of the valve near the posterior 
extremity; the limiting furrow is very distinct in young shells, and 
obscure in older examples ; margin somewhat obliquely truncate ; 
extremity not produced. | 

Surface marked by fine radii, which are obscure or obsolete on 
the anterior part of the shell; also by concentric strie, which are 
somewhat acutely recurved on the angular portion of the body, and 
in older shells are fasciculate, producing an undulated aspect. 

A small left valve has a length of 16 mm., height 11 mm., and 
hinge-line 13 mm. Another specimen has a length of 30 mm., 
height 18 mm., and hinge-line 25 mm. 

This species has some resemblance to P. alata in the left valve, but 
its height is comparatively greater, the wing more truncate, and not 
produced at the extremity. 

Formation and locality. In a shaly sandstone above a conglomerate 
in the upper part of the Chemung group at Panama, Chautauqua 
eounty, N.Y. 

PTYCHOPTERIA ELONGATA. 

Ptychopteria elongata, Haun, Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, suh-rhomboidal, elongate ; body sub- -cylindrical, 
oblique at an angle of 30° with the hinge-line; length more than 
one-third greater than the height; anterior margin oblique, curving 
into the basal margin, with a slight concavity for the byssal sinus; 
posterior margin abruptly rounded. Left valve regularly convex 
below, gibbous above. Right valve somewhat depressed-convex. 

Hinge-line straight, about one-fifth less than the length of the 
valve. Beaks near the anterior fourth of the hinge, directed for- 
ward; left beak prominent, sub-acute, arching over the cardinal 

line; beak of right valve depressed, obtuse, scarcely rising above 
the hinge-line. Umbo gibbous in the left valve; the greatest con- 
vexity of the valve is about one-third the length from the beak. 
Umbonal angle acute. Anterior end short, produced and acute at 
the extremity limited by a distinct oblique byssal depression. Wing 
narrow-triangular, joining the body of the shell near the posterior 

[Sen. Doc. No. 38.] 41 
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extremity, limited by a furrow which is not conspicuous in the 
lower part, but in the right valve is more marked; margin obliquely 
truncate. 

Surface marked by fine radii, which are distinctly cancellated by 
the concentric striz, when the specimen is tolerably well-preserved; 
also by concentric lines of growth which, at somewhat regular in- 

tervals, are sharply elevated. ‘The radii are obsolete on the anterior 

of the valve, and the concentric striz are lamellose. The connected 

valves show a narrow ligamental area extending half the length of 
the hinge. Other characters of the interior are unknown. 
One specimen has a length of 35 mm., height 21 mm., and hinge- 

line 25 mm. Another has a length of 25 mm., height 13 mm., 

and hinge-line 20 mm. 

This species resembles P. Hucrate, but is less gibbous, more elon- 
gate, and without angularity along the body. 

Formation and locality. In a conglomerate of the Chemung group 
at Panama, Chautauqua county, N. Y. 

PTYCHOPTERIA GALENE. 

Ptychopteria Galene, Haunt. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL small, rhomboidal; body sub-elliptical, oblique at an angle of 
about 40° with the hinge; height greater than half the length ; 
ante-byssal margin oblique, curving gently into a shallow sinus; 
base regularly rounded; posterior end abruptly recurved. Left 
valye convex, moderately gibbous on the umbo, and sub-angular 

along the upper half. Right valve less convex above, depressed- 
convex in the lower part. Huinge-line straight, length greater than 

the height of the valve. Beaks near the anterior third of the 
hinge, inclined forward, prominent, arching over the hinge-line. 

Umbo gibbous, subtending somewhat Jess than aright angle. Ante- 
rior end small, limited by the shallow, nearly vertical byssal depres- 
sion; extremity acute. Wing wide-triangular, joining the body 
near the posterior end; limiting furrow distinct; fold wide and 
moderately prominent; margin obliquely truncate, very slightly 
concave just below the hinge-line ; extremity angular. 

Surface of the body. and wing marked by regular, fine, interrupted 
or undulating radii, which are obscure or obsolete on the anterior 
portion ; also by very fine concentric lines, which are crowded into 
irregular fascicles and are lamellose’on the anterior part of the 
valve. 
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A left valve has a length of 26 mm., height 1s mm., and _ hinge- 

line 20 mm. Another specimen has a length of 24 mm., Si 14 
mm., and hinge-line 17 mm. 

Compared with P. Hucrate and P. elongata, the Aces of the shell 
is comparatively shorter, the furrow of the wing more distinct, the 

byssal depression shallower and more nearly vertical. It has the 
obscure angularity of P. Hucrate, with coarser and more nearly verti- 

cal radii. 
Formation and locality. In the lower beds of the Upper Division 

of the Chemung group, as seen at Warren, Pa. 

PryYCHOPTERIA BEECHERI. 

Piychopteria Beecheri, Haun. Pal, N. Y., vol. v, pt.1. Unpublished. 

SHELL large, rhomboidal; body cylindrical, very arcuate in the left 
valve, oblique at an angle of about 40° with the hinge; length 
nearly twice the height; ante-byssal margin slightly oblique, curv- 
ing gently into the sinus; ventral margin broadly rounded, 

- straighter toward the posterior end which is acutely recurved. Left 
valve ventricose, the greatest convexity a little above the middle; 

abruptly rounded or sub-angular along the post-cardinal slope, and 

the elevation is continued into the angular posterior extremity. 
Right valve. much less convex. Hinge-line straight, length more 
than two-thirds the length of the shell. Beaks at about the ante- 
rior third of the hinge-line, very prominent and incurved over the 
hinge in the left valve. In the right valve the beak is subdued, 
not rising above the hinge-line. Umbo very gibbous in the left 
valve, subtending an acute angle. Anterior end moderately large, 
limited by a very broad, shallow, slightly oblique byssal depression; 
extremity flattened, acute, defined by an oblique constriction in the 
margin just below the cardinal line. Wing of medium size, joining 
the body of the shell a little above the posterior extremity; the - 
limiting furrow distinct; the fold gentle and the upper part of the 
wing flat or slightly convex; margin obliquely truncate, concave 

just below the hinge; extremity slightly produced. 
Surface marked by fine uniform radii on the body and wing, which 

are nearly obsolete on the anterior end, and sometimes interrupted 
on the body by varices of growth; also by fine concentric striz 

which are acutely recurved over the angular posterior slope of the 
body, and crowded into eee at irregular intervals, producing an 
undulated appearance. 
A large left valve has a length of 52 mm., height 28 mm., and 
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hinge-line 36 mm. A right valve in the same association has a 
length of 40 mm., height 20 mm., and hinge-line 33 mm. 

This species somewhat resembles P. drigonalis, but the posterior 
extremity is more produced, and the wing more obliquely truncate on 
the margin. The right valve in general aspect resembles the right 
valve of P. alata, but the left valve is very dissimilar. The distin- 
guishing characters are its large rhomboidal form, extreme gibbosity 
and arcuation of the left valve. 

Formation and locality. In a compact sandstone of the Upper 

Chemung group, in the lower beds as seen at Warren, Pa., 

PTYCHOPTERIA SPATULATA. 

Ptychopteria spatulata, Hatt. Pal N. Y., vol. v, pt. 1. Unpublished. 

SHELL large, elongate, rhomboidal; body sub-elliptical, oblique at an 
angle of about 30° with the hinge; length more than one-third 
greater than the height; ante-byssal margin oblique, gently curv- 

ing into the sinus, thence extending into the broadly curved basal 

margin; posterior end rectangularly or acutely recurved. Left 
valve moderately convex, slightly gibbous above. Right valve 
depressed-convex, more sub-angular along the post-cardinal slope, 
and smaller than the left. Hinge-line straight, length about one- 
seventh less than the greatest length of the valve. Beaks at about 
the anterior fourth, prominent and incurved over the hinge-line in 

the left valve; depressed in the right valve and not rising above the 

cardinal line. Umbonal angle nearly rectangular. Anterior end 
large, limited by a broad, slightly oblique, undefined byssal depres- 
sion; extremity acute and nasute. Wing elongate, triangular, 
joining the body at the posterior end; the dividing furrow distinct 

in the left valve, more conspicuous in the right; the fold is not 
defined in the left valve, and is strongly marked in the right; 

margin :nearly vertically truncate; extremity not perceptibly pro- 

duced. | 
Test thin, marked by fine radii, which are conspicuous upon the 

body and wing, and obsolete on the anterior end and byssal depres- 
sion. ‘The surface is also marked by fine concentric striz, which 
are crowded into fascicles, giving an apparent undulation to the 
surface from the umbo to the lower extremity, especially in the 
right valve. At the post-basal margin the strie are recurved at a 
little less than a right angle in the left valve, and more acutely in 

the right valve, and they are strongly lamellose on the anterior end. 
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The specimen ped has a length of 56 mm., height 30 mm., 
and hinge-line about 48 mm. 

This species resembles P. lata, and also some forms of P. Sao, but 
it is much more elongate, the valves more depressed, the wing nar- 
rower and longer. 

Formation and locality. In the Upper Chemung group at Warren, 
Pa. 

PTYCHOPTERIA LATA. 

Ptychopterva lata, HAuL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL large, rhomboidal; body sub-elliptical, very oblique, making 
an angle with the hited of nearly 40° ; height equal to about. two- 
thirds of the length ; ante-byssal margin oblique, curving into 
the shallow sinus, from whence the basal margin is broadly rounded ; 
posterior extremity recurved at a little less than a rightangle. Left 
valve more convex than the right and gibbous above, obscurely 
angular along the post-cardinal slope. This difference in the valves 
is also shown in the direction of the stris of growth. Hinge-line 
straight, about three-fourths as long as the length of the shell. 
Beaks near the anterior fourth of the hinge, prominent in the left 

valve, acute, arching over the cardinal line; in the right valve de- 
pressed, rising only as high as the hinge. Umbonal region of the 

left valve moderately gibbous, subtending an acute angle. Anterior 

end short, small, limited by an oblique byssal depression which 
extends along the base about one-third the length of the shell; 
extremity acute. Wing large, extending along the shell to near the 
posterior extremity ; margin obliquely truncate, concave just below 
the hinge-line, which is abruptly produced. 

Test thin, marked by fine, interrupted or undulated radii, which 
are more strongly marked on the body and wing, and obsolete on 
the anterior of the valve; the surface is also marked by fine con- 
centric strise, which are crowded into fascicles at unequal distances, 
undulating the surface; they turn abruptly outward, just below 
the hinge, and are lamellose on the anterior part of the valve. 

A specimen preserving both valves has a length of 45 mm., 
height 28 mm., hinge-line 35 mm, The right valve is somewhat 
‘smaller. Another specimen has a length of 42 mm., height 28 
~mm., hinge-line 36 mm. 

This species resembles in form P. Sao, but is larger, the wing fur- 
row more strongly defined on the left valve, the concentric lines more 
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acutely recurved at the basal angle, and the radii are finer and more 
numerous. 

Formation and locality. In the- Upper Chemung group, the middle 
beds of the series, as seen at Warren, Pa. 

PTYCHOPTERIA PERLATA. 

Ptychopteria periata, HALL, Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL large, rhomboidal; body ovate, oblique; length one-sixth 

greater than the height; anterior and basal margins broadly 

curved ; posterior end angular. Left valve very convex, gibbous 
above. Right valve somewhat gibbous above, having a con- 

vexity of about one-half that of the left valve. Hinge-line 
straight, nearly equal to the length of the shell. Beak at 
about the anterior third of the cardinal line, prominent and 
arching over the hinge in the left valve. Umbo gibbous in the left 
valve and convex in the right, subtending an acute angle. Anterior 
end large, obscurely defined by a shallow byssal depression, which 

is obsolete in the right valve ; margin convex ; extremity acuminate. 

Wing broad-triangular, joining the body at the posterior end; the 
furrow and fold are stronger in the left valve; margin slightly 
convex below, inclining a little forward ; extremity produced, acute- 

angular. 

Surface of the left valve marked by.fine, close, rounded radii, 

which are often interrupted by the concentric lamelle. The radii 

are finer upon the wing, obsolete upon the anterior end, and 
scarcely present on the right valve. The concentric lines of growth 

and jamelle give an irregularly undulating appearance to the 

surface. 
A left valve has a length of 31 mm., height 26 mm., and hinge- 

line 30mm. A right valve measures 33 mm. in length, 27 mm. in 
height, and hinge-line 32 mm. 

This species is a shorter, more erect form than P. lata, and the left 

valve is more convex and broader below. 
Formation and locality. In the upper beds of the Chemung group 

at Warren, Pa. 
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PTYCHOPTERIA THALIA. 

Ptychopteria Thalia, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal; body ovate, oblique at an angle 

of about 45° with the cardinal line; length one-third greater than 
the height; anterior and basal margins broadly rounded, slightly 
impressed by the byssal sinus; post-basal extremity sub-angular, 
abruptly recurved. Left valve extremely gibbous, the point of 
greatest convexity is one-third of the height from the beak. Right 
valve convex on the umbo, depressed-convex below. Hinge-line 
straight, a little less than the greatest length of the shell. Beak 
situated at the anterior third of the hinge, prominent in the left . 
valve, curving over the hinge-line. Umbonal region abruptly 
gibbous in the left valve, distinctly limited, subtending an acute 

gle. Anterior end comparatively large, limited by a nearly verti- 

cal shallow byssal depression; margin convex; extremity acute. 
Wing small, distinctly limited by the post-umbonal furrow ; margin 
obliquely truncate, a little convex, extremity obtuse-angled. 

Surface of both valves marked by fine radii originating on the 
umbo, becoming stronger on the lower part of the body, less con- 

spicuous on the wing,and obsolete on the anterior end; and by 
lines of growth which are lamellose on the anterior side and pro- 
duce unequal concentric ridges on the body of the valve. 
A left valve has a length of 25 mm., height 17 mm.; and hinge- 

line 23 mm. A small right valve i a length of 20 mm., height 

13 mm., and hinge-line 16 mm, 

This species resembles P. perlata but the wing is comparatively 

smaller, extremity not acuminate, and the umbo more gibbous. 
Formation and locality. In a sandstone of the Upper Chemung 

group at Alleghany Springs, Warren county, Pa. 

PTYCHOPTERIA GIBBOSA. 

Piychopteria gibbosa, Haru. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL small, rhomboidal ; body broad-ovate, oblique at an angle of 
about 45° with the hinge-line; length not more than one-seventh 
greater than the height; ante-byssal margin oblique, curving into 
the marked sinus, thence along the base to the nearly rectangularly 
recurved posterior extremity. Left valve very convex, gibbous on 
the umbo and in the middle. Right valve unknown. Hinge-line 
straight, nearly as long as the length of the shell. Beaks a little 
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anterior to the middle of the hinge; very prominent in the left 
valve and arching over the hinge. Umbonal region ample, very 
gibbous, obscurely angular along the posterior slope, subfending an | 

- acute angle. Anterior end somewhat large, gibbous, and separated 
from the body of the shell by a nearly vertical sulcus ; extremity 
acute and nasute. Wing of medium size, joining the body at the 
posterior end; the furrow and fold are very conspicuous, the fold 
somewhat broader and nearly equal to the portion of the wing 
above; margin almost vertically truncate ; extremity apparently not 
produced. ) 

Test thin, marked by fine radii and concentric strize. The con- 
centric lines are crowded into fascicles, producing an undulated 
appearance; and are strongly lamellose on the anterior end; the 
radiating striz are.distinct upon the body of the shell, obscure on 
the wing, and obsolete on the anterior end. 
A specimen of the left valve has a length of 26 mm., height 15 

mm., hinge-line 22 mm. Another has a length of 20 mm., height 
13 mm., hinge-line 18 mm. 

This species is distinguished by the sub-central position of the beak 
and the great prominence of the umbo, the marked byssal depression 
and strong furrow and fold of the wing. 

Formation and locality. In the upper beds of the Chemung group, 
at Warren, Pa. 

PTYCHOPTERIA LOBATA. 

Ptychopteria lobata, HALL. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL small, sub-rhomboidal; body broadly ovate, oblique at an angle 

of about 55° with the cardinal line; length somewhat greater than 
the height; anterior margin sub-truncate; base broadly ronnded ; 
posterior margin rectangularly recurved into the wing. Left valve 
very gibbous; the point of greatest convexity is just below the umbo. * 

Right valve unknown. Hinge-line straight, length nearly equal to 
the length of the valve. Beak situated anterior to the middle of 
the hinge, prominent, inclined forward, and arching over the mar- 
gin of the valve. Umbonal region ample, gibbous, subtending an 

acute angle. Anterior end large, limited by a broad, undefined byssal 
depression; margin convex; extremity apparently obtuse. Wing — 
small, joining the body at the posterior end, strongly limited by a 

deep furrow and very marked alar plication ; margin nearly straight ; 

extremity angular. 
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Surface marked by fine radiating striz which become finer on the 
wing and anterior end ; and by strie of growth which are some- 
what lamellose on the anterior of the shell. 
A left valve of this species has a length of 13 mm., height 10 mm., © 

hinge-line 11 mm. 

This species differs from P. giddosa in its shorter, truncate anterior 
end, and stronger fold on the wing, which is comparatively stronger 

_ than in any species yet observed. , | 
Formation and locality. In the sandstones of the Upper Chemung 

group, Warren county, Pa. 

PTYCHOPTERIA VANUXEMI. 

Ptychopteria Vanuazemi, Haun. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL large, sub-triangular ; body narrow-elongate, sub-cylindrical, 
oblique at an angle of nearly 30° with the hinge-line ; ventral mar- 
gin very long and gently curving; posterior margin abruptly and 

acutely recurved. Left valve very convex along the axis of the 
body. Right valve unknown. Hinge-line straight, length more 
than one-fourth greater than the height, or about two-thirds the 
entire length of the shell, Umbonal angle very acute. Anterior 

end unknown. Wing very large, triangular, joining the body near 
the posterior end; the furrow and fold obscure ; margin obliquely 
truncate to near the hinge, where it is concave and abruptly recurved 
into the produced extremity. 

Test thin, marked by strong radii, and by fine, sharp, equidistant, 
lamellose concentric striz. The concentric strize are crowded and 
somewhat fasciculate on the posterior and the wing, giving an un- 
dulated or imbricated appearance. The rays are very strong over 
the middle of the body, and subdued on the wing and basal side, 
and are distinctly crenulated by the elevated concentric lines, with 
the interspaces cancellated. 

The specimen described. has a length of 70 mm., height 34 mm., 
and hinge-line about 44 mm. 

This species is conspicuously distinct from any other; in outline 

it approaches some of the extreme forms of Péeronites. 
Formation and locality. In the highest beds of the Upper Che- 

mung group at Warren, Pa. . 

[Sen. Doc. No. 38. ] 42 
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PTYOCHOPTERIA EXPANSA. 

Ptychopteria expansa,Hauu, Pal. N.Y., vol. v, pt.1. Platesand Explanations ; 
Pl. 238, figs. 10,11. Jan., 1883. 

SHELL of medium size, sub-rhomboidal; body ovate, oblique at an 

angle of about 60° with the hinge-line ; length one-fifth greater 
than the height; ante-byssal margin oblique, gently curving into the 
shallow sinus; basal margin broadly rounded to the base of the 
wing. Left valve convex below, gibbous above. Right valve un- 
known. Hinge-line straight, central, length greater than the length 
of the valve. Beak at about the anterior fifth of the hinge, inclined 
acutely forward, moderately prominent. Umbonal angle acute. 
Anterior end small, surface convex to the nearly vertical byssal 
depression which extends half way to the base of the shell; 
extremity compressed and acute. Wing very large, triangular, ex- 
tended, joining the body at the posterior extremity ; the furrow ob- 
scurely marked; margin gently concave, extending backward ; 
extremity produced. 

Surface marked by regular strong radii and by concentric lines of 
growth. The concentic strive are sometimes crowded into irregular 
fascicles, giving an undulated.appearance to the surface; the radii 
are strong on the umbonal slope, less conspicuous on the wing, and 
on the antero-basal portion they are interrupted, and oblique to 
those on the umbo. 

The specimen described has a length of 27 mm., height 22 mm., 
and hinge-line 30 mm. 

This species is distinguished by its erect form, large and extended 
Wing, and peculiar character of surface markings. . The furrow of the 
wing is indicated only by a wider depression between the oe and a 
stronger ray marks the fold. : 

Formation and locality. In a coarse sandstone of the Chemung 
group near Smethport, Pa. 
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GLYPTODESMA, Hatt. 

GLYPTODESMA ERECTUM. 

Avicula erecta, CONRAD. Jour. Acad. Nat, Sci., Phila., p. 828, pl. 12, fig. 5. 
1842. 

Avicula cruciformis, CONRAD, Geolog. Surv. N. Y.: Ann. Rep., p. 54. 1841. 
Actinodesma erectum (CONRAD), Hauy. MS., Pal. N. ¥. 1877. 

a i i: S. A. MILLER. Cat. Amer. Pal. Foss. 1877. 

ie cruciforme (CONRAD), HaLtu. MS., Pal. N.Y. 1877. 

ae ch "3 S. A. Minter. Cat. Amer. Pal. Foss. 1877. 

Glyptodesma erectum (CONRAD), Haru. Pal. N. Y., vol. v, pt. 1. Plates and 

‘Explanations: Pl. 11, figs. 1-10; pl. 12, figs. 1-8. 5-9; pl. 18, figs. 1-4, 

12-15 ; pl. 25, figs. 14-17. Jan., 1883. 

SHELL large ; body ovate, acute, erect or moderately oblique; wings 
more or less expanded, often greatly expanded; height frequently 
one-third greater than the length ; basal margin more or less regu- 
larly rounded ; anterior side broadly convex; posterior side nearly 

straight or slightly concave. Valvesvery unequal. Left valve vary- 
ing from moderately convex to gibbous and arcuate. Right valve 
depressed-convex in the umbonal region, flat or concave below; 
variable in convexity. Huinge-line straight, often greatly extended, 
equaling or usually greater than the length of the valve. Beak of 
left valve prominent, acute, inclined forward, rising above the hinge- 

line, and situated anterior to the middle of the body of the shell. 
Umbonal region somewhat prominent, often gibbous, limited an- 
teriorly by a distinct rounded sulcus, and posteriorly by an inter- 
ruption and change in the direction of the striz, which sometimes 
produces a defined line of separation. Umbonaleangle acute. An- 
terior wing auriform and small in young specimens, becoming ex- 

panded and variously extended in older specimens, limited by a Gis- 
tinct’ byssal depression ; extremity rounded. Posterior wing large, 
triangular ; margin concave; extremity oe extended beyond the 
margin of the shell. 

Test thick, marked by fine, irregular, concentric strie of growth 

which are sometimes raised into sharp lamelle, or crowded into 
prominent fascicles. These striae become more conspicuous upon 
the margins and upon the wings, where they are often highly lamel- 

lose. The distant lamelle which mark the body of the shell are 
sometimes continued upon the hinge, and becoming stronger, curve 
over the margin, giving it a sharply annulated aspect, which, when 
preserved in the impression of the hinge-border, might be mistaken 
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for a more important organic marking. Partially exfoliated shells 
show some obscure radiating lines which belong to the intimate shell- 
structure, and are not external. 

Posterior muscular impression situated near the middle of the 
posterior slope, and marked by irregular vascular strie ; from the 

lower anterior side of this impression the pallial line extends slightly 
downward, curving forward, and continuing in aline nearly parallel 

to the margin it terminates in a small muscular impression within 
the rostral cavity. The pallial line is frequently pitted or inter- 
rupted in its course, and from these pits, radiating grooves extend 
toward the margin of the shell. Ligamental area extending the 
entire length of the hinge, comparatively wide, grooved longitudi- 
nally with fine, continuous parallel lines. Hinge with one or two 
linear, slightly oblique, lateral teeth on the posterior side, and with 
numerous erect or oblique irregular folds along the cardinal line be- 
low the ligamental area, which terminate on the inner margin in 
distinct crenulations. The cardinal wrinkles are smaller and more 
regular anteriorly, becoming large and irregular posterior to the 

beak. 
Three large specimens have the following respective dimensions: 

length 90, 70 and 81 mm., height 100, 99 and 81 mm., hinge-line 
100, 90 and 90 mm. An example of medium size has a length of 

55 mm., height 76 mm., and hinge-line 48 mm. A large, erect in- 
dividual measures 72 mm. in length, and 90 mm. in height. A 
small right valve has a length of 23 mm., height 27 mm., and hinge- 
line 33 mm. 

This is an abundant species and attains a very large size in older 
individuals. In its different conditions of growth and preservation, 
it presents a very great variety of aspect, and it’ becomes extremely 
difficult to determine the limits of the species. In the young shell 

the posterior wing is proportionally more extended than in older in- 
dividuals, while the anterior wing 1s usually smaller. During the prog- 
ress of growth, both wings often become extravagantly developed, and 
the form and proportions of these parts cannot be relied upon for 
specific distinctions. The characteristic forms have the body nearly 
erect, with the umbo and beak directed slightly forward ; but associ- 
ated with these are other forms which present a considerable degree of 
obliquity in the body of the shell, and while there seem to be no con- 
stant marks of specific distinction, it is extremely unsatisfactory to 

group them all under one species. 
The interior characters also present considerable differences, the 

number of lateral teeth varying from one to three; the cardinal 
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wrinkles and crenulations not only vary in number and strength, but 
in their direction, which is vertical or oblique. There is also a very 
great difference in the width of the ligamental area. 

Formation and localities. In the shales and shaly sandstones of the 
Hamilton group, from the eastern limit of the formation as far west 

as Canandaigua lake ; it is extremely abundant in Albany and Scho- 
harie counties; Cazenovia and Hamilton, in Madison county, and at 
Pratt’s falls, in Onondaga county, N. Y. This species is also found 
in a cherty limestone in Clarke county, Indiana; and in similar con- 
ditions and associations at several localities in Ohio. 

GLYPTODESMA ERECTUM, Var. OBLIQUUM. 

Glyptodesma erectum, var. obliquum, Haut. Pal.N. Y., vol. v, pt.1. Plates 
and Explanations: Pl. 12, fig. 4; pl. 18, figs. 5-11. Jan., 1883. 

THIS variety possesses the essential characters of the typical forms 
of the species. ‘The hinge, test, etc., are similar, but the body of the 

shell is distinctly oblique; the wings are less developed, and the an- 
terior wing, especially, has not the great extension often observed in 
the erect forms. ‘The specimens of this variety are uniformly smaller. 
They have been observed mainly in the soft shales at Pratt’s falls, 

Onondaga county, while the large, erect forms are common in the * 
coarse shales and grits of the group in the eastern portion of the State, 
and in Madison county, 

In examining and comparing the extreme forms, the difference is 

striking and distinctive. But in the study and comparison of a series 
of several hundred specimens, the intermediate forms appear to unite 
the whole under a single species. 

To facilitate the examination, the oblique forms are here designated 
as G. erectum, var. obliquum. 

GLYPTODESMA OCCIDENTALE. 

Glyptodesma occidentale, Haun. Pal. N.Y.,vol.v, pt.1. Plates and Explana- 

tions; Pl, 15, fig. 12. Jan., 1883, 

SHELL large, broadly ovate ; body nearly erect ; height and length 
about equal; margins regularly curved. Left valve very convex ; 
gibbous on the umbo. Right valveunknown. MHinge-line straight, 

equaling or greater than the length of the shell. Beak anterior to 
the middle of the shell, directed slightly forward, acute and promi- 

nent. Umbonal region gibbous, defined anteriorly by the broad . 
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sulcus, and on the posterior side sloping abruptly to the wing. 
Anterior wing short, defined by a deep sulcus and a marked byssal 
sinus. Posterior wing large, depressed-convex, much extended, 
joining the body of the shell below the middle, and defined only by 
the recurving of the strize; margin concave; extremity acute. 

Test thick, marked by numerous fine strie of growth, which at 
intervals are crowded into fascicles, producing an undulating sur- 
face. The striz are more closely arranged, and become lamellose 
on the anterior part of the shell. On the posterior wing the striz 

are regular, and at distant intervals a single stria becomes sharply 
elevated. , 

The specimen of this species described has a length 60 mm., 
height 66 mm., and hinge-line equal to, or greater than, the ae 

of the shell. | 

This species resembles G. erectum, but appears to be a more robust 

form: the shell is more orbicular, the umbonal region more gibbous, 
the surface more rugose from the undulations of the fascicles of strizx, 

and the limitation between the body and the posterior wing is less 
strongly defined. 

Formation and localities. In the limestone of the Upper Helder- 
berg group at the falls of the Ohio, near Louisville, Kentucky, and in 

Clarke county, Indiana. 

LEIOPTERIA, Hatt. 

LEIOPTERIA LEVIS. 

Avicula levis, HALL. Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 181. 1848. 
Pieronites levis (HALL), 8. A. MILLER. Cat. Amer. Pal. Foss.,p. 202. 1877. 

Letopteria levis, Haun. Pal. N.Y., vol. v, pt.1. Plates and Explanations: Pl. 
17, figs. 5-11. Jan., 1883. 

SHELL small, sub-rhomboidal ; body obliquely ovate ; length and height 
nearly equal ; greatest length below the middle; margins regularly 
rounded, somewhat extended on the post- yaaa side. Left valve 

more convex than the right; the greatest convexity in both valves 
is about the middle. Hinge-line straight on the posterior side of 
the beak, turning abruptly downward in front; entire length greater 
than the length of the shell. Beaks obtuse, rounded, inclined for- 

ward, situated at the anterior third of the shell, that of the left 

valve quite prominent. Umbonal region of left valve prominent, 
subtending an acute angle. Lar triangular, nearly equilateral, with 
a strong angular fold along the middle, separated from the body of 
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the valve by a distinct rounded sulcus and broad byssal sinus; 
margin rounded; extremity obtuse. Wing triangular, flat, limited 

by the post-umbonal slope; margin concave; extremity acute. 
Test thin, marked with distinct concentric strie of growth, 

which are crowded and conspicuous on the wings. ‘There are often 

obscure traces of radii, which are more distinct on the wing in casts 
or exfoliated specimens. Ligamental area narrow, with a single 
distinct groove. Some specimens apparently indicate the existence - 

of an oblique lateral tooth on the posterior side of the umbo. 

One specimen has a length of 11 mm., height 12 mm., hinge-line 
about 10 mm. Another has a length of 10 mm., height 11 mm., 
and hinge-line 12 mm. A small specimen is 8 mm. in length, 9 
mm. in height, and hinge-line 10 mm. 

Formation and localities. In the Marcellus shale at Littleville, 

Livingston county, Alden, Hrie county, and Kast Bloomfield, Ontario 
county, N. Y. 

LEIOPTERIA CONRADI. 

Leiopteria Conrad, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations. 
_ Pl. 20, figs. 1, 2,4 (5 in error), Jan., 1883. 

SHELL above the medium size, sub-rhomboidal ; body oblique-ovate ; 
length a little greater than the height; anterior margin straight, 
nearly vertical; basal and posterior margins regularly rounded. 
Valves sub-equally convex; the left valve somewhat more convex 
than the right. Hinge-line straight, longer than the length of the 

valve, greatly extended posteriorly. Beaks acute, directed forward, 
prominent, situated near the anterior end of the shell. Umbonal 
region gibbous (in well-preserved shells), moderately convex below, 
subtending an acute angle. Lar short, separated from the valve by 

a rounded depression or sulcus, marked by a shallow, elongate byssal 
sinus, extremity rounded. Wing triangular, much extended ; 
margin concave; extremity acuminate. 

Test, as indicated by casts or partially exfoliated specimens, 
marked by fine, closely arranged, concentric lines of growth, which 
at irregular intervals are crowded and raised into rounded or sub- 
angular fascicles, giving the surface a decidedly undulated aspect. 
The striz become more crowded upon the cardinal expansions, 
especially upon the ear. Ligamental area marked by a single 
longitudinal groove parallel to the hinge-line. 

Two specimens of the left valve have respectively the following 
dimensions: length 39 and 42 mm., height 32 and 36 mm., hinge- 
line 42 and 47% mm. 
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This species bears some general resemblance in form to Actinopteria 
decussata and A. Boydi but is distinguished by the absence of rays. 

It differs from L. Greeni, in its more oblique form and greater pro- 
portional length. 

Formation and localities. In shales of the Hamilton group, on the 
shore of Canandaigua lake, and at Bellona, Yates county, N. Y. 

LEIOPTERIA GREENI. | 
& 

Leiopteria Greent, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations - 

Pl. 20, figs. 9,12. Jan., 1883. 

SHELL, large; sub-rhomboidal; body moderately oblique, broadly 
ovate; length a hitle greater than the height; margins regularly 

rounded, somewhat extended posteriorly. Valves moderately and 
nearly equally convex; similar in character. Hinge-line straight, 
equaling or greater than the length of the shell. Beaks acute, 
anterior, inclined forward, arching over the hinge in the left valve ; 
less prominent in the right. Har short, limited by a sulcus and 
sinus which is deeper in the right valve. Wing large, triangular, 
defined only by the abrupt bending of the striz ; margin concave ; 
extremity acute. 

Test thin, marked by numerous, closely arranged, concentric lines 
of growth, and, at somewhat regular intervals, by sharp, projecting 
lamellose striz; and corresponding with these, are regular concen- 

tric undulations, which. are shown strongly on the cast, and but 
partially seen on the exterior surface. ‘The strize mark the wing in 
the same manner as the body, and are crowded on the ear. a ce 
mental area narrow, marked by a single groove. 
A large'specimen measures 57 mm. in length, ‘51 mm. in height, 

hinge-line 58 mm. 

This species resembles LZ. Conradi, but is broader, with compara- 
tively greater height, less obliquity, and less extended posterior wing. 

Formation and localities. In the shales of the Hamilton group at 
' Bellona, Yates county, and on the shores of Cayuga and Canandaigua 

lakes, N. Y. } 

LEIOPTERIA RAFINESQUII. 

Leiopteria Rafinesquit, HaAuL. Pal, N. Y., vol. v, pt.1. Plates and Explana- 

tions: Pl. 15, fig. 11; pl. 20, figs. 6, 7. Jan., 18838. 

SHELL of médium size, sub-rhomboidal ; body rather narrow above, 
obliquely ovate; height equaling or greater than the length; 
margins regularly curved; the post-basal side extended ; anterior 
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side sometimes nearly straight for a short distance below the ear. 

Left valve convex, gibbous on the umbo. Right valve less gibbous. 
The right valve supposed to belong to this species is convex on the 
umbo, and of moderate convexity below; the height is considerably 
greater than the length, and the body of the valve less distinctly 

defined than in the left valve. Hinge-line straight; from the 
anterior side of the beak to the posterior extremity it is about equal 
to the length of the shell. Beak of the left valve acute, directed 
forward, very prominent, situated at the anterior extremity of the 
shell. Umbonal region gibbous, subtending an acute angle. Lar 

short, convex, obtuse, with a broad, undefined, vertical sulcus and 

shallow byssal sinus. Wing moderately large, flat ; margin concave ; 
extremity acute. 

Test thin, marked by regular, concentric lines of growth, which 

are more crowded upon the cardinal expansions. ‘The strize are 
raised at intervals into strong, elevated lamelle, which are con- 

spicuous on the cast, and more crowded and prominent on the an- 
terior side. The right valve referred to this species is marked by 
concentric wrinkles, which are well-preserved on the anterior side, 
with distant, elevated, lamellose striz on the wing and margin of 
the hinge. Internal characters unknown. The ligamental area ap- 
pears to be marked by a groove along the wing parallel] to the 
hinge-line. 

Three characteristic specimens have respectively the following 

dimensions: length, 39, 34, and 25 mm., height 41, 38, and 26 mm., 

hinge-line 37,39 and 26 mm. The right valve, mentioned above, is 
23 mm. in Jength, 25 mm. in height, and 23 mm. along the hinge- 

line. 

This species resembles the two preceding, but the form of body is 
more narrowly ovate, the obliquity appears to be intermediate between 
the two; the ear is less strongly defined; the wing is comparatively 
narrower, and less extended at the extremity. 

Formation and localities. In the shales of the Hamilton group, on 
the shores of Skaneateles lake ; at Bellona, Yates county, and Leonards- 
ville, Madison county, N. Y.; asingle specimen from the Corniferous 
limestone of Delaware, Ohio, has been referred to this species. 

LEIOPTERIA SAYtI. 

-. Letopteria Sayi, Haun, Pal. N.Y. vol. v, pt. 1. Unpublished. 

SHELL above the medium size, sub-orbicular ; body very broadly ovate, 
scarcely oblique; height greater than the length; margin nearly 
straight in front, thence regularly rounded. Left valve very con- 

[Sen. Doc. No. 38.] 43 | 
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vex, gibbous in the umbonal region. Right valve smaller and less 
convex. Hinge-line straight, longer than the length of the shell. 
Beaks acute, situated near the anterior extremity of the hinge, 
prominent, inclined forward, arching over the hinge-line. Umbonal 
region ample, subtending a right angle. Har small, bending down- 
ward, defined by a broad, shallow sulcus. Byssal sinus narrow. 
Wing large, triangular, greatly extended along the hinge-line, de- 
fined by the retral bending of the strie; margin concave ; ex- 
tremity acute. The wing of the right valve is very broad, flat, and 
much extended ; not distinctly defined. 

Surface marked by fine, closely arranged strie of growth, with 
distant, elevated lamelle, which are extensions of strong fascicles — 
of striz. These leave angular concentric folds and undulations in 
the casts. ‘The striz are strongly marked on the cardinal expan- 
sions and over the hinge-margin. In well-preserved specimens the 
undulations are stronger upon the middle of the valve, and less 
marked upon the anterior side and the wing. In the right valve 
they are much more regular and subdued. Interior characters 
unknown. Ligamental area marked by a distinct groove parallel 
to the margin. 

The largest specimen has a length of 50 mm., height 46 mm., 
hinge-line about 45 mm. A small specimen measures 26 mm. in 
length, 39 mm. in height, hinge-line imperfect. Another specimen 
is 26 mm. in length, 33 mm. in height, hinge-line 27 mm. A right 
valve is 33 mm. in length, height about the same, hinge-line 41 
mm. 

This form resembles in general surface characters, the three pre- 
ceding species. but differs by the more erect body and sub-orbicular 
form. In general aspect it resembles GLyPTODESMA, and the surface 
markings are not very different, though none of the specimens show 
the hinge characters of that genus. The description has been drawn 
from specimens preserved in fine calcareous shale and in coarser 
arenaceous material, and the characters remain essentially the same 
in both. ; 

In a single specimen from the arenaceous shales on the shore of 
Cayuga lake, at Norton’s Landing, where the shell is partially ex- 
foliated, the surface is marked by fine, concentric lines of growth, 

and more distant lamellose striz, which are about twice as numerous 

as in the typical specimens. These give a gently undulating character 
to the surface of the cast of the left valve, instead of the abrupt 
angular folds of the typical specimens. In the right valve of the 
same specimen the striz on the umbo are similar, but more closely 
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arranged, and on the lower portion, in the cast, they exhibit the 
gentle undulations of the typical forms of the right valve. 

Formation and localities. In shales of the Hamilton group, in 
Ontario county; Norton’s Landing, Cayuga county ; Bellona, Yates 
county, and in the coarse grits at Leonardsville, Madison county, 
NwY. 

LEIOPTERIA DEKAYI. 

Leiopteria Dekayi, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : 
Pl. 19, fig. 1; pl. 20, figs. 16-18 (19 in error). Jan., 1883. 

SHELL of medium size, sub-rhomboidal in general form; body nar- 

rowly ovate, oblique; length about equal to the height; anterior 
margin nearly vertical for one-third the length of the shell, thence 

broadly rounded over the basal margin and abruptly recurved at the 
_ post-basal extremity. Jueft valve convex, gibbous on the umbo. 
Right valve smaller and less convex; the limitation of the wing 
not strongly defined. Hinge-line straight, length a little less than 
the length of the shell measured from the anterior side of the beak 

to the extremity of the wing. Beaks anterior, acute, prominent, 
inclined forward. Umbonal region gibbous above, regularly con- 
vex below, subtending an acute angle. Har bending downward, 

with a strong fold in the upper part, limited by a broad undefined 
sulcus and shallow byssal sinus. Wing, triangular, flat, defined by 
the abrupt retral bending of the strie and a depressed line along 

the post-cardinal slope ; margin concave; extremity acute. 
Test thin, marked by fine, regular, concentric strize, which at un- 

equal intervals are crowded into fascicles, giving an undulated aspect 
to the surface of the cast; in old specimens, more crowded on the 
anterior side’and ear, and on the wing usually regular, sometimes 

becoming a little fasciculate on the margin. This description of 

the surface is taken from casts or partial casts which preserve more 
or less the surface markings. In a few younger specimens from the 

shales, the surface shows fine regular strise which gradually become 
fasciculate as the shell increases in size. Ligamental area narrow, 
marked by fine striz ; below this area is a narrow oblique fold or 
lateral tooth. 

Three specimens have respectively the following dimensions: 
length, 37, 31, and 29 mm., height, 37, 30, and 30 mm., hinge- 

line, 31, 21,and 23 mm. A smaller specimen has length of 17 

mm., height 16 mm., hinge-line 15 mm. 

This species resembles in form L. Conradi and L. Rafinesquii, but 
there are some differences in shape and obliquity and more decidedly. 
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in surface characters. The wing is not so much extended as in L. 
Conradi, the strie are more abruptly recurved, and the post-cardinal 
slope is more strongly defined. ‘There is a general resemblance with 
L. Bigsbyi, put the body and hinge-line are longer, the body narrow- 
ing more rapidly from the base, and the strie are equal and uniform. 

Formation and localities. In the soft shales of the Hamilton group, 
at Skaneateles and Cayuga lakes; and in the upper coarse beds and 
lower shales at Pratt’s falls, Onondaga county; also at Schoharie, 
N. Y. It is widely distributed from the eastern to the central portion 
of the State. 

LEIOPTERIA BIGSBYI. 

Leiopteria Bigsbyi, Hatt. Pal. N. Y., vol. v, pt. 1. Plates and Explanations ; 
Pl, 20, figs. 3, 11,138-15. Jan., 1883. 

SHELL larger than medium size, sub-rhomboidal; body ovate, oblique; 
height greater than the length; anterior margin nearly vertical for _ 
about half the height of the shell, thence regularly rounded along 
the base; posterior side moderately extended. Left valve gibbous 
upon the umbo, less convex toward the base. Right valve gibbous 
on the umbo, depressed-convex below, shorter than the left valve. 

Hinge-line straight, equaling or less than the length of the shell. 
Beaks anterior, acute, prominent, rising above the hinge-line, in- 

clined forward. Umbonal region prominent, subtending an angle 
of about 55°. Har short, bending moderately downward, with a 

strong fold at the upper side, limited by a broad, undefined sulcus. — 
Byssal sinus shallow. Wing triangular, wide, nearly flat ; margin 
concave; extremity acute. The wing of the right valve ig less de- 
fined than the left, and the byssal sinus is a little deeper. 

Test thin; specimens partially exfoliated, or occurring in the con- 

dition of fats: show sharply elevated, lamellose, concentric striz, 

which are very distinct on the wings, and crowded and somewhat 
fasciculate on the anterior side and ear. No intermediate finer 
striz have been observed. In well-preserved specimens the sharp 
lamelle have undulating margins.. Interior unknown. Ligamental 
area marked by a single groove. 
A large specimen has a length of 43 mm., height 50 mm., hinge- 

line 37 mm. Another example has a length of 32 mm., height 33 
mm., hinge-line 30 mm. In the younger shells the height is pro- 
portionally somewhat less than in the older ones. 

This species, compared with the preceding, has a greater height of 
body and shorter hinge-line, and differs in the conspicuous, sharp, 
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concentric lamellae. In this species the concentric striz do not pro- 
duce the folds and undulations which are characteristic of L. hafin- 

esquit and L. Green. 
Formation and localities. In shales of the Hamilton group at 

Pratt’s falls, Onondaga county, and in the coarser beds at Schoharie 
Be EP 

LEIOPTERIA MITCHELLI. 

Leiopteria Mitchell, Haru. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 20, fig. 8. Jan., 1883. 

SHELL large, sub-rhomboidal; body ovate, moderately oblique; height 
greater than the length; anterior margin nearly vertical from the 

ear for about half the height, then broadly curving to the post-basal 
side, thence more abruptly bending, making the posterior end 

slightly extended. Left valve gibbous on the umbo, sloping from 
highly convex above to moderately convex below. Right valve 
unknown. Hinge-line straight, equal to the length of the valve. 
Beak anterior, acute, inclined forward, prominent. Umbonal 

region prominent, subtending an acute angle. Ear short, limited 
by an undefined sulcus and shallow byssal sinus. Wing large, 

triangular, nearly flat, defined by the retral curving of the lamellose 
striz ; margin moderately concave; extremity abruptly acute. 

Test thin, marked by regular concentric lines of growth, with 

distant, lamellose striz, which are raised into thin, sharp elevations 
corresponding with the concentric folds or undulations of the shell. 

The cast shows only the undulations. On the anterior margin and 
wing, the lamelle are closely crowded, producing a varicose appear- 
ance. ‘They are more closely arranged upon the wing than on the 

yalve, making a gentle retral curve and becoming very conspicuous 
on the hinge-margin. Interior unknown. Ligamental area narrow. 

A left valve has a length of 46 mm., height 49 mm., hinge-line 

about 47 mm. ‘ 

This species, in general proportions, resembles A. Bigsbyi; it differs 
in the larger and more extended posterior end, with striz nearly ver- 
tical or gently curving, except at the hinge margin; the body wider 
above, and the anterior basal margin less convex. With a single ex- 
ception, the specimens of Z. Bigsbyi occur in arenaceous beds, while 

this species is common both to the softer shales and in the coarser 
beds)" ie ilee 

Formation and localities. In soft shales of the Hamilton group, 
from loose masses of rock at the south end of Seneca lake, and in the 

coarse grits, at Schoharie, N. Y. 
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LEIOPTERIA 'TROOSTI. 

Letopteria Troosti, Haun, Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL above the medium size, sub-rhomboidal; body broadly ovate, 
moderately oblique; height somewhat greater than the length; 
anterior margin, from the wing to about half the height, nearly 

vertical, curving broadly around the base, and more abruptly 
rounded behind. Left valve moderately convex, gibbous on the 
umbo. Right valve unknown. Hinge-line straight, somewhat less 
than the length of the shell. Beak anterior, acute, prominent, in- 
clined forward, rising above the hinge. Umbonal region gibbous, 
abruptly limited on the anterior side by the sulcus, and on the pos- 
terior side sloping rapidly to the wing. Wing large, flat, triangular, 
joining the body of the valve below the middle of the height, — 
limited by the gently retral curve of the strie; margin moderately 
concave ; extremity acute or mucronate. 

Surface marked by regular, equidistant, undulating, lamelliform, 
concentric expansions, which become crowded, finer, and to some 
extent less undulated on the wing, stronger and very much crowded 
on the anterior of the shell. The undulations extend forward in an 
abrupt curve, bending gently backward, and being thus opposite . 
and slightly imbricating, they give an appearance of radiation. 

The specimen described has a length of 35 mm., height 37 mm., 
and hinge- line about 29 mm. 

In general aspect, this species resembles Actinopteria Boydi, but 

the body is much less oblique and wider below ; the surface is without 
proper rays; the wing has only fine, crowded, concentric striz ; while 
in that species the wing is marked with strong radii and a few lines 
of growth. These comparisons are made from similar casts of the 
interior of both species. 

Formation and locality. In the coarse grits of the upper part of 

the Hamilton group, in the northern part of Schoharie county, N. Y. 

LEIOPTERIA LEAI. 

Leiopterva Leai, Haut. Pal. N. Y., vol. v, pt.1 Unpublished. 

SHELL small, sub-rhomboidal; body broadly ovate, very moderately 
oblique; height much greater than the length; margin regularly 

rounded from above the middle on the anterior side, to a similar 

point on the opposite side of the valve; post-basal margin slightly 
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produced. Left valve very convex; gibbous from below the middle 
to theumbo. Right valve unknown. Hinge-line straight, less than the 

length of the shell. Beak anterior, acute, rounded, inclined forward, 
prominent. Umbonal region gibbous, subtending an acute angle. 
Kar short, directed downward, limited by an undefined sulcus, with 

scarcely any evidence of a byssal sinus. Wing comparatively small, 
flat, not strongly defined, joining the body of the shell above the 
middle of its height; margin concave; extremity abruptly acute. 

‘Test marked by fine concentric strie, which, at intervals, are 

crowded into fascicles upon the body of the shell, giving an undu- 
lating surface. On the wings they are closely and evenly arranged. 

One specimen has a length of 20 mm., height 25 mm., and hinge- 
line about 17 mm. A small specimen has a length of 13 mm., 
height 15 mm., and hinge-line 12 mm. 

This species is more prominent on the umbo and more convex be- 
low than any of the forms described in this group; the wing is shorter 

and smaller, with less extension along the posterior slope. A young 
shell referred to this species and in the same association has a body 
less abruptly defined on the posterior side. 

Formation and locality. In the coarser grits of the Hamilton group, 
in the southern part of Schoharie county, N. Y.. 

LEIOPTERIA GABBI. 

Lewpieria Gabbi, HAuL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL small; body ovate, very slightly oblique; height considerably 
greater than the length; anterior margin nearly erect for half the 
height of the valve, and regularly curving to the post-basal margin, 

which is scarcely produced. Valves sub-equally convex ; the greatest 
convexity being a little above the middle in the left valve, and on 
the umbo of the right valve. Hinge-line not extended, less than 
the length of the shell. Beaks acute, prominent, directed forward, 
anterior to the middle of the shell. Umbonal region gibbous, sub- 
tending an acute angle. Har small, straight on the upper margin ; 
marked by an oblique fold, and separated from the body by an abrupt 
sulcus and a well-defined byssal sinus. Wing small, triangular, join- 

ing the body of the shell below the middle of its height, defined by 
a change in the direction of the surface strie; margin gently con- 
cave; extremity acute. 
‘Test thin, marked by fine concentric striz, and at regular inter- 

vals by stronger elevated striz, which give to the macerated shell, 
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and the cast of the interior, a regular banded surface. These stronger 

striee are closely arranged on the anterior side and ear, while on the 

posterior side they preserve their equi-distant character. Theright 

valve is very distinctly marked by the elevated concentric striz. In 

both valves there are radiating lines which apparently belong to the 

structure of the shell. Interior unknown. Ligamental area nar- 
row. 

One specimen Has! a length of 13 mm., height 16 mm. ‘jhinge -line 
about 10 mm. Another example has a length of 12 mm., height 

13 mm., and hinge-line about 11 mm. 

The small size, erect ovate form, short hinge-line, the proportions 

of height and length, and the surface characters, distinguish this 
species from every other form here described. 

Formation and localities. In the soft shales of the Hamilton group, 
shores of Canandaigua lake, and at Norton’s Landing, Cayuga lake, 

Pes nbs 4.3 

' LEIOPTERIA OWENI. 

Leiopteria Oweni, Haun. Pal. N. Y., vol. v, pt.1. Plates and Explanations: 

Pl. 20, fig. 10. Jan., 1883. 

SHELL quite large, sub-rhomboidal; body broadly ovate, oblique to 
the hinge-line; length greater than the height; margins rounded, 
produced posteriorly. Left valve convex, umbo gibbous, beak ele- 
vated. Right valve concave below, flat above, becoming convex to- 

ward the beak, which is low and scarcely reaches the hinge. Hinge- 
line straight, about equal to the length of the valve. Beaks an- 
terior, acute, directed forward. ar large, extended, defined by a 

broad sulcus and marked byssal sinus. Wing large, expanded ; 

margin concave; extremity abruptly acute. 
Test thin, marked by fine concentric striz of growth, which on 

some parts of the surface are crowded into fascicles, producing 
ridges or undulations. ‘These are somewhat regular over the whole 
of the left valve, and stronger on the anterior part; on the right 
valve they are without regularity. The right valve also shows radi- 

ating lines which appear to belong to the shell structure, and are 
quite conspicuous in partially exfoliated specimens. The striz are 
crowded and lamellose on the anterior margin and adjacent to the 
byssal sinus; on the wing they are closely and evenly arranged. 

One of the imperfect specimens described has an approximate 
length of 61 mm., height 55 mm., and hinge-line about 55 mm. ; 
the measurement along the axis si the body, from at beak to the © 
post-basal margin, is 75 mm. 
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The two specimens observed are crushed, and the characters of the 
left valve are very much obscured, while the right valve preserves more 
nearly its true proportions. It differs from the other species of this 
group in the concave form of the right valve. In surface markings it 
is very similar to Z. Sayi, but the concave right valve is a very dis- 
tinguishing feature. The shell is large and thin, and has suffered 

: _ compression and distortion in the process of imbedding in the soft 
shales. 

Formation and locality. In the soft shales of the Hamilton group, 
Canandaigua lake, Ontario county, N. Y. 

. LEIOPTERIA CHEMUNGENSIS. 

Avicula Chemungensis, VanuxEM. Geolog. Surv. N. Y.: Rep. Third Dist., p. 
182, fig. 49, No. 8. 1842. . 

Letopteria nitida, Haut. Pal. N. Y., vol. v, pt.1. Plates and Explanations ; 

Pl. 22, figs. 17, 18. Jan., 1883. 

SHELL of medium size or larger, rhomboid-ovate; body elongate-ovate, 
oblique at an angle of about 60° with the hinge-line ; length equal 
to more than four-fifths of the height; anterior margin nearly ver- 
tical for about one-half the height of the shell and broadly rounded 
on the base; post-basal margin abruptly rounded. Left valve con- 
vex, gibbous in the umbonal region. Right valve smaller, less gib- 
bous. Hinge-line straight, a little longer than the height of the 

shell. Beaks sub-anterior, inclined forward, acute, prominent, arch- 

ing over the hinge. Umbonal region narrow, prominent, subtend- 

ing an acute angle. ar of left valve small, bending slightly down- 
ward, defined by a broad distinct sulcus ; extremity rounded. Ear 
of right valve flat. Byssal sinus shallow and broad, deeper in the 
right valve. Wing broad-triangular, joining the body below the 
middle of the length, limited by the abrupt bending of the striae; 
margin deeply concave in the middle; extremity produced and 

acute. 
Surface, in a partial cast, marked by fine concentric strie, which 

are crowded and lamellose on the ear, distinctly marked on the wings, 
and appearing on the body as distinct undulations; these in the 
perfect shell may have been sharp lamelliform striez. 
A specimen of the left valve has a length of 30 mm., height 35 

mm., hinge-line 47 mm.; the body, from beak to post-basal extremity, 
measures 43 mm. 

The specimen described is the original of Avicula Chemungensis, 

VANUXEM. Itresembles LZ. Dekayi of the Hamilton group, but differs 

[Sen. Doc. No. 38.] 44 
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in its longer hinge-line, larger wing, and more acute beak, while the 
body of the shell is narrower. 
In the yolume of Plates and Explanations this species was referred 
to I. Dekayi in the absence of the original specimen, which has since 
been compared and found to belong to the Chemung group. 

Formation and locality. Inaslaty sandstone of the Chemung group, 
eight miles north of Binghamton N. Y 

LEIOPTERIA LINGUIFORMIS. 

Letopteria linguiformis, Hauu. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL above medium size, erect, sub-rhomboidal; body elongate- 

ovate, making an angle of about 60° with the hinge-line; length 
equal to three-fourths of the height ; anterior margin nearly verti- 
cal from the byssal sinus to below the middle of the valve; basal 
margin broadly rounded; post-basal margin rapidly curving into 

the wing. Left valve convex above, depressed-convex below. Right 
valve unknown. Hinge-line straight, nearly equal to the length of 
the shell. Beak acute, erect, prominent, rising above the hinge- 
line. Umbonal region convex, subtending an acute angle. Har 
small, triangular, bending slightly downward, limited by a well- 
defined byssal depression; margin nearly straight; extremity 

rounded. Byssal sinus shallow. Wing broad-triangular, joining 
the body below the middle of the post-cardinal slope, not strongly 
limited ; margin concave ; extremity acute. 

Surface marked by concentric striz which are strongly lamellose 
on the ear, the pallial margins and on the wing. Ligamental area 
narrow, marked by two or three longitudinal grooves. Muscular 
impression oval, situated near the middle of the post-cardinal slope. 

The specimen described has a ace of 33 mm. ae 42 mm., 
and hinge-line 32 mm. 

This species differs from L. Chemungensis in its more erect form, 
and the ear is without the strong fold and marked sulcus of that 
species; the wing is also less extended and the margin less concave. 

Formation and locality. In the Chemung group in the valley of 
Cayuta creek, Broome county, N. Y. 

j 

LEIOPTERIA TORREYI. 

Letopteria Torreyt, HALL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHFLL of medium size, rhomboidal, sub-falcate ; body narrow-ovate, 

arcuate, oblique at an angle of less than 45° with the hinge; height 
equal to about two-thirds of the length ; anterior and basal margins 
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broadly curving from the byssal sinus ; post-basal margin produced 
and abruptly recurved. Left valve very convex, gibbous in the 
middle and above. Right valve unknown. UHinge-line straight, 

about equal to the height of the valve. Beak sub-anterior, directed 
forward, acute, prominent and arching over the hinge. Umbonal 
region narrow, veniricose, well-defined, subtending an acute angle. 
Ear large, bending downward, marked by a strong oblique fold, 

limited by a broad, vertical byssal depression and shallow sinus; 
margin convex; extremity apparently obtuse. Wing joining the 
body above the posterior extremity limited by the nearly vertical 
post-umbonal slope which makes a more or less marked sulcus ; 
margin concaye; extremity produced, acute. 

Surface marked by fine strie of growth which are somewhat 
regularly lamellose on the body of the valve. 
A left valve has a length of 29 mm., height 22 mm., hinge-line 

21 mm. : 

This species differs from LZ. Chemungensis in its proportionally 

greater Jength, narrower umbo, more convex and oblique left valve, 

and shorter wing. 
Formation and locality. In a sandstone and conglomerate of the 

Chemung group near Panama, N. Y. 

LEPTODESMA, Hatt. 

THE species arranged under thé generic designation of LEPropESMA 

present a very remarkable assemblage of forms, beginning (as here 
arranged) with those resembling AvicuLa and passing through various 
phases in form, proportion, etc., until the wing becomes nearly obso- 

lete, the byssal sinus obscure, and the anterior end rounded, and the 

entire shell assuming the form of MytiLus or MopioLa, SANGUINO- 
LITES, MopIoMORPHA and allied genera. For convenience the species 
have been arranged in natural groups in the following order; a, 

spinifera; 6, wmbonata; c, rostrata; d, patulata; e, arcoidea ; 

FT, mytilordea. : 

SECTION a, spinifera. 

LEPTODESMA MARCELLENSE. 

Leptodesma Marcellense, Hau. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions.) Ply, fie. 12. Jan’, 1883! 

SHELL small, sub-rhomboidal ; body obliquely ovate; height about 
two-thirds the greatest length ; margin regularly rounded, extended 
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posteriorly and’ continuing in a direct line to the beak. Left valve 

moderately convex. Right valve unknown. Hinge-line straight, 
greatly extended posteriorly, reaching beyond the margin of the 

valve. Beak obtuse, prominent, nearly erect, situated on the 
anterior third of the hinge. Umbonal region prominent, sloping 
abruptly on the posterior, not well-defined on the anterior side. 
Anterior end limited bya shallow, obscure sulcus; margin regularly 
rounded. Wing narrow-triangular, much extended along the | 
hinge, terminating in a mucronate process; margin deeply and 
acutely sinuate. 

Test thin, marked by fine, closely arranged, concentric strie, 
which are more crowded anteriorly ; these are crossed by extremely. 

fine radii, which are chiefly confined to the shallow sulcus, anterior 
to the beak, and are also obscurely marked on the wing. Liga- 
mental area marked by two strong grooves. Two oblique linear 
depressions along the posterior slope indicate the probable existence 
of lateral teeth. Other characters of the interior unknown. 

This specimen has a length of 11 mm., height 7 mm., hinge-line 
12 mm. 

This species bears some resemblance to several species in the 
Chemung group, but it is comparatively narrower and more oblique. 

Formation and locality. Inthe Marcellus shale, Bloomfield, Ontario 
county, N. Y. 

LEPTODESMA ‘ROGERSI. 

Leptodesma Bae Haun. Pal. N.Y., vol. v, pt. 1. Platesand Explanations ; 
. Pl, 21, figs. 1-9. Jan., 1883. 

SHELL of small or medium size, sub-rhomboidal ; body ovate, very 

oblique ; length greater than the height; anterior and basal margins 
broadly rounded; posterior margin extended and abruptly recurved. 
Valves equally convex above. Right valve somewhat depressed be- 
low, comparatively higher than the left. Hinge-line straight, longer 
than the length of the shell. Beak sub-anterior, obtuse, nearly 
erect, prominent. Umbonal region gibbous, oblique. The anterior 
extremity is scarcely alate or auriculate, consisting of a rounded 
extension, straight above and slightly sinuate at the base. Wing 
comparatively large, triangular, joining the body of the valve near 
the posterior extremity, defined by the crowding and curving of the 
concentric strie; margin nearly straight for five-sixths of its extent, 
then acutely recurving; extremity prolonged into a mucronate spine 
which extends beyond the posterior limit of the valve. In the-right 

valve the wing is less deeply sinuate. , 
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Test thin, marked by closely arranged concentric striz, which at 
irregular intervals are crowded into fascicles, producing a gently 
undulated surface. On the wing the striz are closely arranged, and 
just below the hinge-line are turned backward along the spiniform 
extension of the wing. Ligamental area narrow, having PEN pea fine 
grooves parallel to the hinge, 

One specimen has a length from beak to base of 24 mm., height 
15 mm., hinge-line about 20 mm. ‘The corresponding right valve 
has a length of 20 mm., height 15 mm., hinge-line 26mm. The 
largest specimen observed has a length of 32 mm., height 21 mm., 
hinge-line, to the origin of the spine, 20mm. Small specimens are 
often less than 10 mm. in length and height. 

This species, occurring abundantly in the Hamilton group, closely 
resembles Avicula spinigera of CONRAD, from the Chemung group. 
In the comparison of large numbers of specimens, the differences are 
so slight that specific distinction is not always apparent. The Che- 
mung forms are usually more oblique, but this is not a constant charac- 
ter ; the wing is smaller and less extended along the posterior slope ; the 
right valve is narrower and more oblique, and the sinus in the margin 
of the wing is narrower and deeper than in the right valve of the 
Hamilton form. 

Formation and localities. In the shales of the Hamilton group at 
Norwich, Chenango county, Middleville, Schoharie county, and 
Leonardsville, Madison county, N. Y. 

LEPTODESMA SPINIGERUM. 

Avicula spinigera, CONRAD. Jour. Acad. Nat, Sci., Phila., vol. 8, p. 237, pl. 12, 
ign 3... 1842. 

Pteronites spinigerus (CONRAD), S. A. MILLER, Cat. Amer, Pal. Foss., p. 202. 
1877. 

Leptodesma spinigerum (Conran), MATE) pal. Ne ¥ & vol, Vv, pt..d.), Plates 
and Explanations; Pl. 21, figs. 10-13. Jan., 1883, 

SHELL of medium size, sub-rhomboidal ; body ovate, oblique to the 

hinge at an angle of about 45°; length one-third greater than the 
height ; ante-byssal margin truncate at the extremity, curving be- 

low into the sinus; basal margin rounded, somewhat abruptly 
recurved posteriorly. Left valve regularly convex below, gibbous 
above the middle. Right valve depressed-convex below and abruptly 
gibbous above. MHinge-line straight (and including the spine), 
equal to or greater than the length of the shell. Beaks sub-ante- 
rior, prominent. Umbonal region abruptly gibbous, subtending an . 
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acute angle. Anterior end short, defined by the oblique byssai 

depression which extends to more than one-third the length of the 
valve below the beak; extremity obtusely angular. . Wing not large, 
joining the body nearly at the posterior third ; margin oblique 

below, acutely recurved above, the greatest concavity being just 
below the cardinal extension ; extremity produced into a long spini- 
form process. | 

Test thin, marked at irregular intervals by strong concentric 
lamelle with intermediate.fine striz. The lamelle are stronger on 
the anterior side and obscure on the wing. The casts are often 
nearly smooth. | 
A specimen of medium size has a length of 29 mm., height 20 

mm., hinge-line, to base of spine, 12mm. A smaller specimen has 
alength of 20 mm., height 14 mm., hinge-line, to base of spine, 

12 mm. : 

This species closely resembles L. Rogersi, but is distinguished by 
the oblique and more extended byssal depression, shorter wing, and 

more rounded basal margin. 
Formation and localities. In shales of the Chemung group, on the 

Chemung river above Elmira, and along the Blossburg railroad near 
Painted Post, N. Y. 

LEPTODESMA LONGISPINUM. | 

Avicula longispina, Haun. Geolog. Surv. N. Y.: Rep. Fourth Dist., p. 262, 
fig. 3. 1848. 

Pterinea longispina (Hau), 8. A. MILLER. Cat. Amer. Pal. Foss. 1877. 
Leptodesma longispinum, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Ex- 

planations: Pl. 21, figs. 14,17-19. Jan., 1883. 

SHELL above the medium size, sub-rhomboidal ; body elongate-ovate, 

very oblique; length greater than the height, often nearly double; 
margin from the byssal sinus to beyond the base broadly rounded ; 
posterior margin extended and abruptly recurved. Valves, in 
young specimens, sub-equally convex ; in older specimens the right 
valves are somewhat less convex. Hinge-line straight; length 
equaling or greater than the length of the valve. Beaks anterior, 
prominent, obtuse, nearly erect, arching over the hinge-line. Um- 

bonal region gibbous, subtending an acute angle. Anterior 
extension scarcely auriculate, rounded in front, straight above. 
Wing small, very narrow-triangular; margin deeply sinuate, the 
bottom of the sinus being close beneath the hinge-line ; extremity 
produced into an elongate spine. 
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Test thin, marked by fine, irregular, concentric strize of growth, 

which are abruptly recurved on the post-cardinal slope, and extend 
along the margin for nearly half the length of the body before 
recurving into the wing. ‘The striz are more elevated and crowded 
on the anterior side. | 

The original specimen of this species has a greatest length from 
beak to base of 42 mm., height 24 mm., hinge-line about 38 mm. 

A small right valve has a length of 22 mm., height 12 mm., hinge- 
line 24 mm. 

This species resembles L. Rogersi, but the shell attains a larger 
size; the body is more oblique to the hinge-line, and the posterior 
extremity more abruptly recurved ; the wing is smaller and not ex- 
tending so far down the body of the valve ; the sinus is narrower with 
the deepest portion just beneath the hinge; the spine is stronger and 
more distinctly defined ; the right and left valves are the same in form; 
the sinus in the wing of the right valve is not so deep as in the left 
valve, but much deeper than in the right valve of that species. 

This form is associated with Avicula spinigera of CoNRAD, which 
is a smaller shell, less oblique, narrower, and with a more angular 

anterior extremity. 
Formation and localities. In the Chemung group, at Painted Post, 

Steuben county, between Corning and Elmira, and at Chemung 
Narrows, N. Y. 

LEPTODESMA SHUMARDI. 

Leptodesma Shumardi, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, sub-rhomboidal ; body narrow, very obliquely- 
ovate ; length somewhat less than twice the height ; margin very 
broadly curving from the anterior extremity to the base; basal 
margin rounded and abruptly recurved at the post-basal extremity. 
Left valve quite convex ; the greatest convexity about one-third the 
length of the valve below the apex. Right valveunknown. Hinge- 
line straight ; length about equal to the height of the shell. Beak 
sub-anterior, obtuse, prominent and arching over the hinge-line. 
Umbonal region gibbous, subtending an acute angle. Anterior 
extremity short, acute, straight above, oblique below. Wing small, 
narrow-triangular, extending to a point below the middle of the 

length of the shell; margin concave; extremity acute, probably 
spiniform. 

Test thin, marked by lamellose, often fasciculate striz, which are 
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more crowded on the anterior side and byssal depression, and 1 more: 
regular and distinct on the wing. 

Three specimens of left valves have respectively the following 

dimensions : length 42, 40 and 36 mm., height 24, 27 and 24 mm., 
and hinge-line about 26, 24 and 24 mm. a 

This species differs from L. longispinwm in the wider and somewhat 

less oblique body, with more regularly rounded posterior extremity, 
the sinus in the wing js less acute, and is farther below the cardinal line; 
also in the absence of the strong posterior spine of that species. 

Formation and locality. In the Chemung group, near Elmira, N. Y. 

LEPTODESMA ROBUSTUM. 

Leptodesma robustum, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions. Pi. 21, figs. 15, 16, 20. Jan., 1888. 

SHELL large, sub-rhomboidal ; body obliquely ovate; length much 
greater than the height; ante-byssal margin rounded; margin 

straight below, or scarcely impressed by the sinus, making a broad 
curve around the base to the post-basal extremity and thence 
abruptly recurving toward the beak. Left valve gibbous above, 
regularly convex below the middle; the greatest convexity about 
one-third the length of the valve from the beak. Right valve 
moderately convex in the middle, flat below and scarcely gibbous on 
the umbo. Hinge-line straight, about equal to the length of the 
shell. Beaks nearly anterior, obtuse, sub-erect, very prominent, 
rising above the hinge-line. Umbonal region gibbous, prominent, 
abruptly elevated along the post-umbonal side for more than half 
the length of the shell, then merged in the general convexity ; on 
the anterior side obscurely limited by a broad undefined depression. 

._Umbonal angle acute. Anterior extremity scarcely auriculate. 
Wing small, narrow-triangular, extending about half the length of 
the valve, defined by the curving of the strie; margin strongly 
concave, the deepest concavity just below the hinge; cardinal mar- 
gin thickened and extended into a strong spine. In the right valve 

- the wing is larger and broader, and the sinus less deep; the anterior 
extremity corresponds with that of the left valve. 

Test moderately thick, marked by fine concentric strize which 
become more numerous and fasciculate at irregular intervals, pro- 

_ ducing a slightly undulated surface, crowded and lamellose on the 
anterior. 

A specimen of a left valve has a length, from beak to vey of 43: 
mm., height 29 mm., and hinge-line, to the base of the spine, 25 mm. 
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A right valve, referred to this species, has a length of 32 mm., 
height 27 mm., and hinge-line, exclusive of the spine, 31 mm. 

This species is larger and more robust than ZL. longispinum ; the 
body is wider, less oblique, and less abruptly recurving ‘at the post- 
basal extremity; the wing is larger and the greatest depth of the sinus 
-not quite so near the cardinal line; the strize do not recurve so ab- 
ruptly forward on the posterior slope; the right valve is propor- 
tionally higher; the wing is less deeply sinuate, and the spiniform 
extension is shorter. Compared with ZL. Morton, the body of the 
shell is less oblique and more expanded, while the wing is much 
smaller and the sinus nearer the hinge-line. 

Formation and locality. In the middle portion of the Chemung 
group at Painted Post, Steuben county, N. Y. 

LEPTODESMA AGASSIZI. 

Leptodesma Agassizi, HALL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, sub-rhomboidal; body broadly ovate, oblique 
to the hinge-line at an angle of from 50° to 55°; length nearly one- 
third greater than the height; anterior margin broadly rounded 
below the byssal sinus; ventral margin regularly curved; more 
abruptly curved at the post-basal extremity. Left valve moderately 
convex below, more convex above and gibbouson the umbo. Right 
valve less convex. Hinge-line straight, about equal to the height 

of the valve. Beaks sub-anterior, scarcely directed forward, 
prominent, rising a little above the hinge-line. Umbonal region 
moderately gibbous, subtending an acute angle. Anterior end 
large, obtuse, truncate above and curving below into the byssal 
sinus, limited by an oblique depression which reaches to neur the 
middle of the length of the valve. Wing small, joining the body 
below the middle; margin oblique below and abruptly concave just 
beneath the cardinal line, recurving and produced into a short spini- 
form extension. The right valve is less convex, the wing larger 
and more extended along the posterior slope. 

Test thin, marked by fine, distant, lamellose strie with inter- 
mediate finer lines. The stronger strie are more conspicuous on 
the anterior. The partial casts are nearly smooth. 

One specimen has a length of 29 mm., height 23 mm., hinge to 
base of spine, 15 mm. Another example has a length of 26 mm., 
height 19 mm., hinge to base of spine, 15 mm. 

[Sen. Doc. No. 38. ] 45 
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This species bears a general resemblance to L. spinigerum, with 
which it is associated, but the body is more erect and much wider 
below; the wing is somewhat wider, the spine shorter, and the striz 

less strongly marked. 

Formation and locality. In the middle portion of the Chemung 

group, on the Chemung river, between Elmira and Waverly, N. Y 

LEPTODESMA PROTEXTUM. 

Avicula protexta, CONRAD. Jour. Acad. Nat. Sci., Phila., vol. viii, p. 238, pl. 
12, fig. 6. 1842. 

Pterinea proteata (CONRAD), 8. A. MILLER. Cat. Amer. Pal. Foss., p. 202. 
1877. 

Leptodesma protextum (CONRAD), HALu. Pal. N. Y., vol. v, pt. 1. Plates and 

Explanations: Pl. 21, figs. 22, 28. Jan., 1883. ; 

SHELL small, sub-rhomboidal; body elongate-ovate, very oblique ; 
length nearly twice as great as the height; anterior margin below 
the byssal sinus, oblique; base broadly rounded and abruptly re- 
curved on the post-basal extremity. Valves sub-equally convex ; 
the greatest convexity is above the middle of the length, becoming 
less toward the posterior side, which is somewhat depressed. ‘The 
right valve is apparently a little smaller than the left. Hinge-line 
straight, about equal to the length of the shell. Beaks near the an- 
terior end of the valve obtuse, rounded, prominent, inclined for- 
ward. Umbonal region narrow, gibbous for a short space below the 
hinge, subtending an acute angle. Anterior end scarcely auriculate, 
abruptly rounded in the left valve, pointed in the right valve, limited 
by a broad, undefined depression, which is less marked in the right 
valve. Byssal sinus shallow. Wing narrow-triangular, joining the 
body near the posterior extremity of the valve, defined by the di- 
rection of the strie; margin deeply concave, the greatest concavity 

just beneath the hinge-line ; extremity produced into a sharp spine 
which extends nearly as far as the posterior margin of the shell. 

Test thin, marked by concentric strie of growth, which are 
crowded into fascicles at irregular intervals, giving a somewhat 

wrinkled or undulating surface. On the anterior side the strie are 
crowded and lamellose, while they are quite regular and closely ar- 
ranged over the wing. On the external shell the strie are elevated 
into regular, equi-distant lamelle. In the exfoliated shell, or partial 
casts, the surface presents obscure or obsolescent radii which appear 
to belong to the intimate shell-structure, and which are not shown 
on well-preserved specimens. 
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The largest specimen observed has a length of 26 mm., height 
13 mm., hinge-line 20 mm. A similar right valve has a length of 
23 mm., height 10 mm., hinge-line 16 mm. The specimens are 
usually smaller than toes figured. 

This species resembles in form of body and in the concentric striz, 
L. longispinum ; but the anterior extremity (especially in the right 

valve) is narrower, the wing is extended farther down the body of the 
valve, and the spine is less produced. This shellin its usual condition 
of preservation (that is, having the spiniform process of the wing 
broken off, or the wing partially covered) presents the characters de- — 

scribed by Mr. ConraD, although not illustrated in his figure. A 
specimen of this species is labeled in the handwriting of Mr, Conran, 

| Avicula protexta, and therefore the name is retained. 
Formation and localities. Inthe Chemung group at Chemung Nar- 

rows, N. Y., and Tioga county, Pa. 

LEPTODESMA BECKI. 

Leptodesma Becki, Hatt. Pal. N. Y., vol. v, pt. 1. Plates and Explanations ; 
Pl, 22, figs. 8-5 (and figs. 6 and 7 in error). Jan., 1883. 

‘SHELL of medium size, sub-rhomboidal ; body oblique, narrowly ovate 
in the left valve; length more than one-third greater than the 

height; anterior margin oblique, extending in nearly a direct line 
into the broadly rounded basal margin ; post-basal margin produced, 
not abruptly recurved into the wing. Left valve gibbous except in 
the lower part. Right valve less convex. Hinge-line straight, less 
than the length of the shell, and greater than the height. Beaks 
at about the anterior third of the hinge-line, obtuse, directed for- 

ward and arching over the hinge. Umbonal region gibbous, scarcely 
defined anteriorly, but well-marked posteriorly by the abrupt slope 
of the side. Umbonal angle acute. Anterior end truncate, acute 

at the extremity. Wing of medium size, not distinctly limited, 
joining the body nearly at the posterior extremity ; margin concave; 
extremity produced into a short spine. The right valve is propor- 
tionally higher, the body less distinctly defined, and the wing 
larger. 

Test thin, marked by concentric strix, which are crowded and 

somewhat lamellose in front, and closely and evenly arranged on the 
wing. The hinge-line has a single narrow groove. 

A left valve has a length of 28 mm., height 17 mm., hinge-line 
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about 22mm. A detached right valye has a length of 29 mm., 
height 20 mm., hinge-line 30 mm. 

This species resembles LZ. robustuwm in general expression and in the 
sinus of the wing, but the body is narrower, more regularly convex, 
the base less expanded, and the basal margin and the strie along the 
posterior slope are not so abruptly recurved. 

Formation and localities. In the Chemung group, near Corning, 
Chemung county, and Portville, Cattaraugus county, N. Y. 

LEPTODESMA DISPARILE. 

Leptodesma disparile, Haun. Pal. N.Y., vol. v, pt. 1. Plates and Explana- 

tions : Pl. 25, figs. 2-4. Jan., 1883. 

SHELL of small or medium size, sub-rhomboidal ; body ovate, oblique 

to the hinge at about 45°; length more than one-third greater than 
the height in the left valve; ante-byssal margin oblique, gently | 

curving into the sinus; basal and posterior margins regularly 
rounded. Left valve convex below, gibbous above. Right valve 
flat or concave below, depressed-convex in the middle, and gibbous 
on the umbo. Hinge-line straight, greater than the length of the 
shell. Beak sub-anterior, prominent, rising above the hinge-line, 
directed slightly forward. Umbonal region gibbous, subtending an 
acute angle. Anterior end large, somewhat produced, limited by a 

nearly vertical byssal depression; extremity obtusely angular. 
Wing somewhat large, joining the body near the posterior extremity ; 
margin oblique below, concave above the middle, and produced into 
an elongate spiniform process. ‘The right valve is smaller, the wing 

more extended and less defined, while the anterior end is large and 
well-defined by the byssal sinus and sulcus. 

Test marked by concentric, lamellose ridges with intermediate 
finer lines of growth ; the lamelle are sometimes more distinct on 
the right valve. 
A left valve has a length of 28 mm., height 20 mm., hinge-line 

more than 30mm. A right valve has a length of 30 mm., height 
18 mm., hinge-line 33 mm. 

This species is distinguished from Z. Rogerst and L. spinigerum by 
the large anterior end, narrower umbo, more extended wing, less deeply, 
sinuate margin, less convex right valve, and the regular concentric 
lamellose ridges of the surface. . 
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Formation and localities. In sandstones of the Upper Chemung 
group, McKean county, Pa., and Farmers’ Valley, Cattaraugus county, 
NY. 

LEPTODESMA SOCIALE. 

Leptodesma sociale, Haut. Pal. N. Y., vol. v, pt.1. Plates and Explanations: 
Pl. 21, figs. 24-28 (83, 342). Jan., 1883. 

SHELL small, sub-rhomboidal; body broad-ovate, oblique; length 
greater than the height ; anterior margin nearly straight and quite 
oblique; base regularly rounded ; post-basal side somewhat extended 
and abruptly recurved. Left valve convex, gibbous in the upper 
part, more convex than the right valve, which is moderately con- 

_ yex above and depressed-convex or flat below. Hinge-line straight, 
sometimes greater than the length of the shell. Beaks at about the 
anterior third of the hinge-line; the left beak prominent, obtuse ; 

the right beak less conspicuous. Umbonal angle acute. Anterior 
extremity sub-auriculate, straight above, slightly extended. Wing 

triangular, joining the body of the valve below the middle of its 
length (measured from hinge to base) ; margin regularly concave ; 

extremity produced into a spine, which, in perfect specimens, reaches 
beyond the margin of the valve. In the right valve the wing is less 
distinctly defined, and the sinus not so deeply concave. 

Surface marked by fine concentric striez, which at somewhat 

regular intervals are elevated into sharp, conspicuous lamella, or 

sometimes into fascicles of striz producing elevations. These be- 

come crowded and irregular on the anterior of the valve, and are 
very regular and uniform on the wing and on the right valve. 

A specimen of a left valve has a length of 10 mm., height 7.5 mm., 
hinge-line about 10 mm. A similar specimen has a length of 11 

mm., height 6.5 mm., and hinge-line about 11 mm. A right valve 
has a length of 9 mm., height 6 mm., hinge-line about 8 mm. 
Another one has a length of 16 mm., height 11 mm.,, hinge-line 

about 16 mm. 

This is a small and abundant species, often occurring in great num- 
bers on the surfaces of shaly layers. It is distinguished by its form 
and the regular lamellose appearance of the surface. 

Formation and localities. In the shales of the Chemung group at 
Conewango, Cattaraugus county, Nanticoke Springs, Broome county, 
and south of Ithaca, N. Y. 
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LEPTODESMA POTENS. 

Leptodesma potens, Haut. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: 
Pl, 21, fies. 21, 30; pl. 22, figs. 11, 12, 19, 21. Jan., 1883. 

SHELL large, sub-rhomboidal; body ovate, oblique, broad below ; 

length more than one-third greater than the height; ante-byssal — 
margin sub-truncate, erect, oblique below; basal margin broadly 
curving; posterior margin broad, extended and abruptly recurving 
at the upper extremity. Left valve convex, gibbous above; the 
greatest convexity at one-third the height of the shell from the 
beak. Right valve almost equally convex, more abruptly gibbous on 
the umbo, and comparatively shorter and wider. Huinge-line straight, 

about equal to the length of the shell. Beak sub-anterior, obtuse, 
erect, prominent, arching over the hinge. Umbonal region gibbous, 
very prominent, limited anteriorly by a shallow depression extend- 
ing from a point anterior to the beak to the margin at one-third the 
height of the shell below the hinge-line ; posteriorly limited by the 
abrupt post-cardinal slope. Umbonal angle acute. Anterior ex- 
tremity extended and angular. Wing large, triangular, joining the 
body near the posterior extremity, distinctly limited; margin broadly 
sinuate; extremity produced into a strong spine (the extent of 
which is unknown). | 

Surface marked by strong concentric lines of growth, which are 
crowded into small fascicles at irregular intervals on the body of the 
shell, and become lamellose expansions on the anterior. On the 
wing they appear as sharp equi-distant lamelle. Casts of the in- 
terior show the concentric strive in a subdued condition. 

The largest left valve observed has a length, measured from beak 
to base, of 62 mm., height 46 mm., hinge-line, exclusive of the — 
spine, 58mm. A smaller specimen has a length of 57 mm., height 
39 mm., hinge-line to base of spine, 58 mm. A right valve referred 
to this species has a length of 36 mm., height 28 mm., and hinge- . 
line, to base of spine, 35 mm. 

This species more nearly resembles L. robustum than any of the 
forms here described ; but it is larger, the wing proportionally larger 
and distinctly limited, and the sinus of the wing more central. The 
right valve is also more convex and the wing more deeply sinuate. It 
occurs in the upper members of the Chemung group, associated with 
Spirifera Verneuih, while L. robustum is found only in the middle of 
the series. It is a larger and more robust shell than LZ. Morton, and 
the right valves are very unlike. 
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Formation and localities. In the Upper Chemung group at Olean, 

Portville, Cassadaga lake, and in loose specimens collected near 
Panama, N. Y. 

LEPTODESMA POTENS, var. JUVENS. 

 Leptodesma potens, var. juvens, Haut. Pal. N. Y., vol. v,pt.1. Plates and 
Explanations: Pl. 22, fig. 16. Jan., 1888. 

SHELL small, rhomboidal; body ovate, oblique; the greatest length 
more than once and a half the height; anterior margin oblique, 
very broadly curving below; post-basal extremity rounded and ab- 
ruptly recurved. Left valve convex below, very gibbous and ventri- 
cose in the middle and above. Right valve unknown. Hinge-line 
straight, less than the length of the shell. Beak obtuse, situated at 
the anterior third of the hinge-line, prominent, arching over the 
hinge-line and inclined slightly forward. Umbonal region ventri- © 
cose, obscurely limited anteriorly by an undefined depression, and 
on the posterior side by the abrupt and almost vertical post-umbonal 

slope. Umbonal angle acute. Anterior end short, triangular ; 
extremity acute. Wing broad, triangular, joining the body of the 
shell near the posterior end ; margin regularly concave ; extremity 
acute. | ; 

Test thin, marked by extremely fine, regular concentric strix, 
which are crowded into fascicles on the anterior end. 

The specimen described has a greatest length of 25 mm., height 
15 mm., hinge-line 22 mm. 

This shell resembles L. potens, but it is apparently more extended 

and acute in front, sub-truncate on the posterior end; the wing joins 

the body near the posterior extremity, and its margin is less deeply 
sinuate than L. potens. ‘These variations appear in comparison with 
the older individuals of that species, and cannot be taken as positive 
evidence of specific difference, while at the same time their common 
characters may be insufficient to unite them. 

Formation and locality. In the Chemung group at East Randolph, 
Cattaraugus county, N. Y. ; 

LEptopESMA MoRTONI. 

Leptodesma Mortoni, Haut, Pal. N. Y.,vol.v, pt.1. Plates and Explana- 
tions: Pl. 21, figs, 29, 31, 32 (pl. 22, fig. 20 in error). Jan., 1883. 

SHELL above the medium size, sub-rhomboidal; body elongate sub- 
ovate, very oblique; length more than one-half greater than. the 
height; ventral margin broadly curving to the base; the posterior 
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margin extended and abruptly recurved. Left valve convex, gibbous 
above. Right valve depressed-convex below, and abruptly gibbous 
at the umbo. Hinge-line straight ; length less than the length of 
the shell. Beaks sub-anterior, obtuse, erect, prominent, arching 

over the cardinal line. Umbonal region gibbous and gradually 
sloping down to the general convexity, abruptly limited on the pos- 
terior side, subtending an acute angle. Anterior end extended, acute 
and nasute. Wing large, triangular, slightly convex, joining the 

body of the shell more than two-thirds of the length below the 
beak; margin symmetrically concave ; extremity produced and very 
acute. In the right valve the anterior end is broad and flat; the 
wing is large, with no defined limit between it and the body of the 
valve. : 

Surface marked by elevated concentric striz which, at irregular 
intervals, are fasciculate, producing undulations on the surface. 
This character is often marked on the front of the shell where the 
fascicles are composed of three or four distinct strie. 

A specimen of the left valve has a length, measured from beak to 
base, of 44 mm., height 30 mm., hinge-line about38mm. Another 

example has a length of 45 mm., height 25 mm., hinge-line32 mm. 
A right valve measures 43 mm, in extreme length, height 30 mm., 
hinge-line about 34 mm. 

This species bears some resemblance to L. robustum, but the body 
is more oblique and not so broad below; the anterior extremity is 
acute; the wing larger, more extended along the valve and very sym- 
metrically concave on the margin. The formof the shell is very simi- 
lar to L. longispinum, but differs by its larger wing, the broader sinus 
and more regularly rounded posterior extremity, and in the latter re- 
spect it resembles L. Shumardi, while it is otherwise very different. 

Formation and localities. In the Chemung group at Portville, Cat- 
taraugus county, and Little Genesee, Alleghany county, N. Y. 

LEPTODESMA BILLINGSI. 

Leptodesma Billingsi, HALL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL large, sub-rhomboidal ; body elongate-ovate, or sub-cylindrical, 
very oblique; length about twice the height; ante-byssal margin 
rounded, becoming straight or slightly concave at the sinus; ventral 
margin broadly curving; posterior margin extended, acutely re- 
curved at the post-basal extremity. Left valve gibbous on the umbo, 
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convex below. Rightvalveunknown. Hinge-line straight; length, 
including the spine, nearly equal to the length of the valve. Beak 
sub-anterior, obtuse, slightly oblique, prominent. Umbonal region 

somewhat gibbous, subtending an acute angle. Anterior end 
limited by a shallow byssal depression, acute and nasute at the ex- 
tremity. Wing long, narrow-triangular, extending below the middle 
of the valve; margin sinuate ; extremity produced into a spine. 

Test thin, marked by fine concentric. striz2 which are abruptly 
arched on the posterior slope, regular upon the wing, and crowded 
into fine irregular fascicles which are conspicuous on the anterior. 
Some specimens show sharp, elevated, lamellose striz at equal dis- 
tances on the surface of the body. ‘The surface characters vary 
with the different states of exfoliation and maceration. 

The largest specimen observed has a greatest length, from beak 
to base, of 57 mm., height 36 mm., hinge-line, to base of spine, 35 

mm. A small example of the left valve has a length of 34 mm., 
height 18 mm., and hinge-line about 35 mm. 

This species is more elongate and oblique than LZ. longispinum, the 
wing extends farther down along the posterior slope, and the anterior 
extremity is fuller and more acute. 

Formation and localities. In the Chemung group at Panama, N. 
Y. Other specimens from near Elmira, N. Y., and Mansfield, Tioga 

county, Pa., are referred to this species with reservation, 

LEPTODESMA MATHERI. 

Leptodesma Matheri, Hau. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : 

Pl. 22, figs. 8-10. Jan., 1883. 

SHELL of medium size, rhomboidal; body ovate, oblique at an angle 
of 45° with the hinge-line ; length about one-half greater than the 

height ; ante-byssal margin vertical in front, joining the broad cur- 
yature of the byssal margin; posterior margin produced and abruptly 
recurved. Left valve moderately convex below, scarcely gibbous 

above. Right valve shorter and less convex. Hinge-line straight ; 

length much less than the length of the valve, but nearly equal to 
the height. Beaks at about the anterior third of the hinge, obtuse, 
directed slightly forward, not very prominent. Umbonal region 
moderately gibbous, subtending an acute angle. Anterior end pro- 
duced, flattened, acuteat the extremity. Wing of moderate dimen- 
sions, extending nearly to the posterior extremity ; margin gently 
concave ; extremity produced and acute. 

[Sen. Doc, No. 38. | 46 
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Test thin, marked by fine concentric striz which are fasciculate 

on the body of the shell, producing an undulated appearance. The 
strie are sub-lamellose on the anterior and regular over the wing. 
A left valve has a length of 35 mm., height 23 mm., and hinge- 

line about 28mm. A similar right valve has a length of 29 mm., 
and height 20 mm. 

This species differs from Z. robustum in its comparatively larger 
wing, without distinct sinus in the margin, and the more produced 
anterior end. It resembles L. potens, but differs in its more produced 

anterior end, less gibbous body, and more abruptly recurved posterior 

margin. 
Formation and locality. In the upper beds of the Chemung group, 

near Bradford, McKean county, Pa. 

LEPTODESMA STEPHANI. 

Leptodesma Stephani, Haun, Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL above the medium size, sub-rhomboidal; body ovate, straight 

on the post-umbonal slope, oblique at an angle of from 30° to 40° 
with the hinge-line ; height about five-eighths of the length; ante- 

byssal margin vertically truncate above, curving below into the 
sinus; basal margin broadly rounded, abruptly recurved at the post- 
basal extremity. Left valve convex, somewhat gibbous above. 
Right valve depressed-convex below and abruptly gibbous at the 
umbo. Hinge-line straight, about five-sixths the length of the 
valve. Beaks sub-anterior, directed slightly forward, obtuse, 
prominent, rising a little above the cardinal line. Umbonal region 
regularly gibbous, subtending an acute angle. Anterior end large, 
short, defined by a nearly vertical byssal depression, which reaches 

the margin about one-third the length of the valve from the ante- 
rior extremity, which is abruptly rounded or truncate. Wing join-— 
ing the body at less than one-fourth the length of the valve from 

the posterior extremity ; margin very oblique below, deeply concave 
above; the greatest depth of the concavity is above the middle, 

whence the margin is abruptly recurved and produced into a spini- 

form extension. . 
Test of moderate thickness, marked by nearly equi-distant lamel- 

lose concentric striz, with intermediate finer strie of growth. ‘The 
lamellose striz are subdued upon the wing, and very strong and 
irregular on the anterior side. 
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A large specimen of this species has a length of 43 mm., height 
25 mm., and hinge-line about 33 mm. A somewhat smaller example 
has a length of 37 mm., height 25 mm., and hinge-line 30mm. A 
right valve measures 33 mm. in length, 24 mm. in height, and 
hinge-line 28 mm. 

This species resembles Z. Matheri, with which it is associated, but 
differs in its greater obliquity, more elongate outline, more extended 
and flatter wing, which is more deeply concave on the margin and 
with the extremity more produced; the anterior extremity is also 
larger and apparently not produced. The right valves of the two 
Species are very unlike. __ 

Formation and localities. In the Upper Chemung group at Brad- 
ford, Pa., and doubtfully occurring near Elmira, N. Y. 

LEPTODESMA LEPIDUM. 

Leptodesma lepidum, Hau. Pal. N.Y.,vol.v, pt.1. Plates and Explanations: 
Pl, 21, fig. 40. Jan., 1883. 

SHELL of medium size, narrow, sub-rhomboidal ; body narrowly ovate, 

somewhat straight on the posterior slope, oblique at an angle of 

about 35° with the hinge-line; length less than twice the height’; 
margin very oblique anteriorly, curving into a marked byssal sinus ; 
base broadly rounded to the posterior extremity, which is abruptly 
recurved. Left valve regularly convex below, gibbous above. Right 
valve very depressed-convex, nearly flat below, moderately convex on 
the umbo, considerably smaller than the left. Hinge-line straight ; 

length more than two-thirds the greatest length of the shell. Beaks 
sub-anterior, directed forward, prominent in the left valve, depressed 

in the right valve. Umbonal region narrow and abruptly gibbous 
in the left valve; depressed and scarcely defined in the right. 
Umbonal angle about 30°. Anterior end small, acute at the ex- 
tremity, limited by a distinct vertical byssal depression. Wing 
narrow-triangular, joining the body at about one-fourth the length 
from the posterior extremity; margin deeply concave, abruptly 
recurved along the cardinal line, and extended into a spiniform pro- 
cess. In the right valve the wing is scarcely defined. 

Test marked by very fine concentric striz, which are regular upon 
the body and wing, and crowded and fasciculate on the anterior. 
In the right valve the strize are more distant and more even in their 
character. 
A left valve of medium size has a length of 41 mm., height 22 

mm., length of the cardinal line about 35 mm. 
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This species differs from L. Hector in its greater obliquity, broader 
‘body below, more produced and abruptly recurved post-basal extremity, 
deeper and broader byssal depression, more produced anterior end, and 

narrower and more deeply sinuate wing, with a more extended ex- 
tremity. 

Formation and localities. In the central portion of the Chemung 
group at Philipsburg, Alleghany county, N. Y., and below the con- 
glomerate (same position) in Sullivan township, Tioga county, Pa. 

LEPTODESMA CURVATUM. 

Leptodesma curvatum, Hau. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions : Pl. 25, fig. 5. Jan., 1888. 

SHELL above the medium size, rhomboidal; body ovate, sub-arcuate 
above, oblique at an angle of nearly 30° with the hinge-line ; length 
and height as 7 to 4; ante-byssal margin oblique above, curving 

into a long, shallow sinus ; basal and posterior margins forming a 
broad, continuous curve, and abruptly recurving at the post-basal 
extremity. Left valve regularly convex below, gibbous above the 

middle. Right valve unknown. Hinge-line straight ; length about 
equal to the length of the valve, but not fully seen, as the spiniform 
termination is imperfect. Beak sub-anterior, prominent, directed 
forward. Umbonal region gibbous, subtending an acute angle. 
Anterior end large, abruptly acute at the extremity, limited by a 
distinct, nearly vertical byssal depression. Wing narrow-triangular, 
joining the body at the posterior extremity; margin very oblique 
below, concave above, abruptly recurved just below the cardinal 

line and extended into a spiniform process. In a cast of the left 
valve the wing is distinctly separated from the body by a marked 
furrow. | 

Test moderately thick, marked by elevated lamellose striz, with 
finer intermediate lines. 

The specimen described has a length of 42 mm., height 24 mm., 

hinge-line, to base of spine, 80 mm. ‘The spine is probably extended 

from 5 to 10 mm. beyond. 

This species resembles LZ. lepidwm, but differs in its more gibbous 
form, larger and more obtuse anterior extremity. 

Formation and localities. In sandstones of the Upper Chemung 

group, McKean county, Pa., on the road from Bradford to Farmers 

Valley, Cattaraugus county, N. Y. 
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SECTION 0, wmbonata. 

LEPTODESMA MEDON. 

Leptodesma Medon, Hatt. Pal. N. Y.,vol. v, pt.1. Unpublished. 

SHELL of medium size, sub-rhomboidal; body broad-ovate, oblique at 

an angle of about 60° with the hinge-line; length nearly one-third 
greater than the height ; ante-byssal margin curving slightly out- 
ward, concave at the sinus; basal and posterior margins broadly 

rounded, passing directly into the wing. Left valve gibbous above, 

depressed-convex below. Right valve somewhat less convex than 
the left. The right valve appears to have been somewhat smaller 
and the base more extended than in the left valve. Hinge-line 
straight ; length a little greater than the height of the shell. Beaks 
at about the anterior third of the hinge, acute, prominent, arching 

over the hinge-line. Umbonal region gibbous, descending almost 
vertically on the posterior, and sloping abruptly on the anterior 
side. Umbonal angle acute. Anterior end short, separated from 
the body by a marked sinus; extremity angular, gently rounded 
below. Wing not defined, broad-triangular, reaching nearly to the 

posterior end of the body; margin slightly concave ; extremity acute. 
Test thin, marked by concentric striew, which, on the body of the 

shell, are crowded into fascicles and assume a distinct regularity in 
passing over the wing. The hinge shows one or two slender parallel 
grooves. | 

Three similar specimens of the left valve have respectively the 

following dimensions: length 32, 32 and 33 mm., height 22, 25 and 23 
mm., and hinge-line 25, 27 and 25 mm. 

In this species the body of the shell resembles L. robustum and L. 
potens, but is less oblique to the hinge-line, the wing less defined, and 
its posterior extremity not produced into a spine. 5 

Formation and locality. In the upper part of the Chemung group, 
Lawrenceville, Tioga county, Pa. 

LEPTODESMA UMBONATUM. 

Leptodesma umbonatum, HAL. Pal. N. Y., vol. v, pt.1. Plates and Explana- 
tions: Pl. 22, fig. 13. Jan., 1883. 

SHELL of medium size, rhomboidal ; body oblique, narrowly ovate ; 
greatest length one-half more than the height ; ante-byssal margin 
straight or slightly convex, curving into the wide sinus, oblique 
below ; ventral margin broadly rounded; posterior extremity 
moderately produced, abruptly recurved. Left valve convex, ven- 
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tricose above the lower third. Right valve unknown. Hinge-line 

straight ; length less than the length of the shell. Beak at about 
the anterior third of the cardinal line, directed slightly forward, 
prominent and arching over the hinge. Umbonal region narrow 

and ventricose, defined anteriorly by a broad, shallow depression, 
which is nearly vertical to the hinge-line, and posteriorly by the 
abrupt depression of the body. Anterior end acute, triangular. 
Wing rather large, triangular, convex, joining the body of the shell 

near the posterior extremity; margin broadly concave; extremity 
produced, acute. 

Test thin, marked by fine concentric lines of growth which are 
irregularly crowded into small fascicles, producing a slightly undu- 

lated appearance. ‘The striz are strong and regular over the wing. 
The left valve described has a iength of 41 mm., height 27 mm., 

hinge-line about 38 mm. 

This species bears some general resemblance to ZL. potens and L. 
robustum, but the body is narrower, less oblique and much more 
gibbous, the beak more elevated, and the posterior extremity of the 
body less expanded. ‘The wing is also much larger than in L. robus- 
tum. It is very closely allied to L. umbonatum var. depressum, but 
differs in its smaller mucronate anterior end; the body is more con- 
vex and narrower below, and the extremity of the wing more produced. 

Formation and locality. In a calcareous band of the upper part of 
the Chemung group, T'wenty-mile creek, Chautauqua county, N. Y. 

LEPTODESMA UMBONATUM, Var. DEPRESSUM. 

Leptodesma umbonatum, var. Hau. Pal. N.Y., vol. v, pt. 1. Plates and Ex- 
planations: Pl. 22, fig. 14. Jan., 1883. _ 

SHELL of medium size, rhomboidal; body very oblique-ovate ; length 
once and a half greater than the height; ante-byssal margin, below 
the acute extremity, regularly curving into the ventral margin ; 
posterior extremity produced, with the margin gently recurving into 
the wing. Left valve convex below, gibbous above. Right valve 
smaller, a little less convex, abruptly gibbous on the umbo. Hinge- 
line straight, somewhat less than the greatest length of the shell. 
Beaks sub-anterior, obtuse, directed slightly forward, very prominent, 

arching over the hinge-line. Anterior end short, large, limited by 
a broad, undefined depression ; extremity produced, acute. Wing 
large, triangular, not distinctly defined, joining the body near the 
posterior end; extremity produced, acute, and probably extended 
into a short spine. | Bale 
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Test marked by fine striz of growth which are irregularly. fascic- 
ulate, producing a slight undulation of the surface. The striz are 
lamellose on the anterior side and regular on the wing. 

The specimen described has a greatest length of about 40 mm., 
height 25 mm., and hinge-line 35 mm. ; 

This form differs from L. wmbonatum in the lesser convexity and 

greater width of the lower part of the body; less abrupt depression 
on the anterior side from the umbo; the posterior slope less ele- 

vated and defined below the middle, and a much larger ante-byssal 
portion of the shell. : 

Formation and locality. In the upper part of the Chemung group, 
Napoli Centre, Cattaraugus county, N. Y. 

LEPTODESMA NAVIFORME. 

Leptodesma naviforme, Hauy, Pal. N.Y., vol. v, pt. 1. Plates and Explana- 
tions: Pl. 22, fig. 15; pl. 23, fig. 1, Jan., 1883. 

SHELL below the medium size, rhomboidal; body very oblique, short- 
ovate; length more than one-third greater than the height ; ante- 
rior extremity subtruncate; margin curving to the broadly rounded 
base; posterior margin slightly produced, gently curving forward, 
nearly vertical. Left valve convex below, very gibbous above the 
middle. Right valve depressed-convex below, gibbous above. Hinge- 
line straight, more than one-third greater than the height of the 
shell. Beaks obtuse, situated at the anterior fourth of the hinge-line, 
prominent, directed slightly forward. Umbonal region gibbous, slop- 

ing abruptly into the wing. Anterior end short, acute. Wing 
large, not distinctly limited, extending almost to the posterior ex- 
tremity ; margin scarcely concave below; extremity produced, acute. 

Test marked by fine concentric striw, which are crowded into 

fascicles at nearly equal intervals, rounded upon the upper part of the 
body, and sub-angular on the lower part. The strie are crowded and 
lamellose on the anterior; on the posterior slope they make a short 
abrupt curve, passing over the wing with a gently forward direction 
and curving backward just below the hinge-line. In the weathered 
surface of the right valve the concentric undulations are stronger, 
the post-cardinal slope is marked by strong interrupted radii which 
appear to belong to the intimate structure of the shell. The hinge 
is marked by a single narrow groove. — 
A specimen of the left valve has a length of 22 mm., height 14 

mm., and hinge-line about 21 mm. A right valve occurring in the 

same association has a length, from beak to base, of 26 mm., height 
18 mm., and hinge-line about 25 mm. 
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This species is quite unlike any here described. 

Formation and locality. In the lower beds of the Chemung group 
at the Inclined Plane, near Ithaca, N. Y. 

LEPTODESMA CADMUS. 

Leptodesma Cadmus, Haru. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal ; body oblique, narrowly ovate or 
sub-cylindrical ; length nearly one-third greater than the height; 
ante-byssal margin somewhat vertically truncate, sloping below into 
the broadly curving base; posterior margin abruptly curved. 
Valves convex, gibbous above; the right valve smaller than the 

left. Hinge-line straight, nearly equal to the height of the shell. | 
Beaks at about the anterior third of the hinge-line, acute, directed 
forward, prominent, arching over the cardinal line. Umbonal 
region abruptly gibbous, subtending an acute angle. Anterior end 
small, terminating in a narrow nasute extension. Wing compara- 
tively large, triangular, joining the body near the posterior end ; 
surface concave; margin gently sinuate ; extremity produced into a 
short spiniform extension. 

Test thin, marked by fine concentric stris, which are somewhat 

regularly fasciculate on the body of the shell, crowded and sub- 
lamellose on the anterior, and regular over the wing, curving back- 
ward just below the hinge, indicating a spiniform extension of the 
wing. On the body of the right valve the striw form sharp, lamel- 
lose elevations at somewhat equal intervals. The hinge is marked 
by one or two narrow longitudinal grooves. 
A left valve has a length of 34 mm., height 24 mm., and hinge 

line 22 mm. A similar specimen, somewhat vertically compressed, 
has a length of 36 mm., height 24 mm., hinge-line 25 mm. 

This species resembles L. umbonatwm var. depressum, but differs in 
its smaller and narrower anterior end and more cylindrical body, 
and wing without a broad sinus in the margin. 

Formation and localities. In the upper beds of the Chemung group, 
Steuben county, N. Y., and Tioga and Bradford counties, Pa. 

LEPTODESMA CREON. 

Leptodesma Creon, Haut. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL below medium size, sub-rhomboidal ; body ovate, oblique to 
the hinge-line at an angle of about 55°; length nearly one-third 
greater than the height; ante-byssal margin slightly oblique or 
rounded, distinctly sinuate below, then gently curving to the broad 

_ base; posterior margin broad, joining the wing without interruption. 
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Left valve convex below, gibbous above. Right valve less gibbous 
than the left and more expanded. Hinge-line straight; length a 
little greater than the height of the shell. Beaks at about the 
anterior third of the hinge-line, sub-acute, directed forward, 

prominent, arching over the hinge. Umbonal region very gibbous, 
narrow, limited by the abrupt slope of the posterior side. Umbonal 
angle acute. Anterior end large, short, rounded, curving into the 
byssal sinus, defined by a marked byssal depression; extremity 
acute. Byssal sinus marked by a broad, shallow curvature of the 
margin. Wing small, narrow-triangular, not distinctly limited ; 
margin concave ; extremity acute. The wing of the right valve is 
comparatively larger. 

Test thin, marked by fine concentric lines of growth, which are 
sometimes regular or often crowded into fascicles on the body of 
the shell. Cardinal line marked by a narrow longitudinal groove. 

A left valve has a length of 32 mm., height 21 mm., hinge-line 
23 mm. A smaller specimen hasa length of 29 mm., height 20 mm., 
hinge-line 22 mm. 

This species resembles in general expression LZ. wmbonatum var. 
depressum, but it is uniformly smaller, the anterior end shorter, byssal 

depression narrower, wing smaller, the recurving of the posterior 
margin of the body less abrupt, the limits of the wing less distinctly 
marked, the extremity, less produced, and the umbonal region not so 
abruptly gibbous. 

Formation and locality. In the upper part of the Chemung group, 
Lawrenceville, Tioga county, Pa. 

LEPTODESMA DEMUS. 

Leptodesma Demus, Hatt. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal ; body very oblique, narrowly 
ovate ; extreme length more than one-third greater than the height ; 
ante-byssal margin oblique, rounded below, concave at the sinus; 

basal margin broadly rounded; posterior margin abruptly curved. 
Left valve convex, gibbous above. Right valve of similar form, less 
convex, and in the posterior part wider and more depressed. Hinge- 
line straight, about two-thirds as long as the length of the valve. 

- Beaks situated at about the anterior third of the hinge, prominent, 
directed forward and rising a little above the cardinal line. Um- 
bonal region gibbons, defined on the anterior by the byssal depres- 
sion, and on the posterior by the slope of the side. Anterior end 
large, limited by an oblique byssal depression, angular at the 
extremity and rounded below. Byssal sinus extending to a point 

[Sen. Doc. No. 38.] 44 
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more than one-third the height of the valve below the beak. Wing 
narrow-triangular, not distinctly limited; margin oblique, slightly 
convex, recurving just below the hinge-line; extremity angular. 

Test marked by fine, irregular strize, somewhat fasciculate on the 

body, and crowded and lamellose in front. 
A well-preserved left valve has a length of 35 mm., height 20 mm., 

hinge-line nearly 24 mm. 

The body of the valve in this species is narrower and more elongate 
than in ZL, Creon, and the wing smaller and less distinctly defined. 
It resembles L. Lichas, but differs in its more gibbous umbo, stronger 
byssal depression, less oblique margin of the wing, with less ante 
termination and proportionally shorter body. 

Formation and locality. in sandstones of the Chemung group at 
Lawrenceville, Tioga county, Pa. 

LEPTODESMA LOXIAS. 

Leptodesma Lowias, Hauu. Pal. N, Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboidal ; body ovate, narrow above, oblique 
to the hinge-line at an angle of about 40°; height one- dhivd less 
than the length; ante-byssal margin aug) rounding into the 

sinus ; ventral margin broadly rounded; posterior margin abruptly 
recurved. , Left valve convex, gibbous in the middle and above. 

Right valve unknown. Hinge-line straight, greater than the height 
of the shell. Beak obtuse, prominent, arching over the cardinal 
line, situated at the anterior third of the hinge. Umbonal region 
narrow and gibbous, gubtending an acute angle. Anterior end 
limited by a broad, nearly vertical byssal depression which extends 
one-half the height of the valve; margin . convex ; extremity 
acuminate. Wing triangular, not eee limited, joining 
the body near the posterior extremityS margin oblique, nearly 
straight, concave just beneath the hinge-line ; extremity mucronate. 

Test thin, marked by fine concentric striz, which are regular over 
the body and wing and strongly lamellose and fasciculate on the 
anterior end. 

A small left valve has a greatest length of 28 mm., netent 17 mm., 
hinge-line 21 mm. 

This species is distinguished from L. Creon and LZ. Demus by its 
narrower anterior end and more rounded ventral margin. 

Formation and locality. In the Chemung group, Lawrenceville, 
Tioga county, Pa. 
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LEpToDESMA MENTOR. 

Leptodesma Mentor, Hauu. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, sub-rhomboidal ; body elongate-ovate, narrow 

at the anterior end, oblique, making an angle of about 40° with the 
hinge-line; length one-third greater than the height; ante-byssal 
margin oblique, curving into the gently depressed sinus; basal 
margin broadly curving into the rounded posterior extremity. Left 
valve moderately convex in the lower part, becoming convex in the 
middle and gibbous above. Right valve unknown. Hinge-line 
straight; length about equal to the height of the valve. Beak sub- 
anterior, directed forward, acute, but little elevated above the hinge- 
line. Umbonal region abruptly, or sub-angularly gibbous, narrow, 

subtending an acute angle. Anterior end small, narrow, limited by 

an oblique byssal depression which reaches about half way down 
the body of the shell; extremity pointed. Wing joining the body 
near the post-extremity of the shell, defined by a shallow groove ; 
margin oblique, straight, apparently slightly concave just below the 

cardinal line, 
Test thin, leaving upon the cast the marks of the strie of growth 

which have been somewhat fascicled upon the body, giving it an 
obscurely undulated appearance. 

A specimen of this species hasa length of 35 mm., height 24 mm., 
and hinge-line nearly 24 mm. 

This species resembles L. Orodes, but differs in its greater obliquity; 
the body is more attenuate toward the anterior, and the wing is dis- 
tinctly limited. ‘This one, and several other species, have shown the 

presence of an alar furrow and obscure fold, similar to PTYCHOPTERIA. 

Formation and locality. In a coarse sandstone of the Upper Che- 
mung group, south of Smethport, McKean county, Pa. 

LEPTODESMA ORODES. 

Leptodesma Orodes, HALL. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: 

Pl. 26, figs. 6,9 (102). Jan., 1883. 

SHELL of medium size, sub-rhomboidal ; body ovate, oblique to the 
hinge-line at an angle of about 55°; length one-fifth greater than 
the height; ante-byssal margin a little oblique, nearly vertical above, 
curving into a long, undefined sinus; ventral margin rounded into 
the broad posterior curve. Left valve moderately convex in the 

lower part, increasing in convexity to the middle of the length, 
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where it becomes gibbous, Right valve unknown. Hinge-line 
straight, a little less than the height of the valve. Beak sub- 
anterior, directed forward, moderately prominent, scarcely rising 
above the cardinal line. Umbonal region abruptly gibbous, sub- 
tending an angle of about 30°. Anterior end short in the direction 
of the hinge-line, separated from the body by a well-marked byssal 
depression extending for half the length of the valve; extremity 

abruptly angular. Wing large, joining the body below the middle 
of its length, obscurely defined from the body of the valve; margin 
moderately oblique, nearly straight, or slightly convex below, with a 
very gentle concavity just beneath the cardinal line. 

Test thin; casts of the interior obscurely marked by fine striz of 
growth which are sometimes fasciculate upon the body of the shell. 

An individual of medium size has a length of 32 mm., height 27 
mm., and hinge-line 23 mm. . A smaller example has a length of 25 
mm., height 20 mm., and hinge-line 18 mm. 

This species is distinguished from L. Maclurw by its shorter form, 
less parallel sides of the body, larger wing, which is not extended on 
the cardinal margin, and the body is not angular along its entire 

length. 
Formation and locality. In a coarse sandstone of the Upper Che- 

mung group, on the road from Olean, N. Y., to Smethport, Pa. 

SECTION ¢, rostrata. 

LEPTODESMA EXTENUATUM. 

Leptodesma extenuatum, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions; Pl, 22, fig. 23. Jan., 1883. 

SHELL of medium size, elongate, semi-ovate ; body narrowly ovate and 
oblique to the hinge-line at an angle of about 30°;~length nearly 
twice the height ; ante-byssal margin very oblique, scarcely depressed 
at the sinus, thence nearly straight to the broadly curved base ; 
posterior margin abruptly recurved. Left valve moderately convex 
‘below, gibbous on the umbo. Right valve flat below, depressed- 
convex in the middle, and more convex above, proportionally wider 
than the left, and distinguished by its depressed-convex form. 
Hinge-line straight ; length greater than the length of the valve. 
Beak of left valve sub-anterior, acute, directed forward, rising 

‘slightly above the hinge-line. Beak of right valve depressed, not 
rising above the cardinal line. Umbonal region of lefé valve 
moderately gibbous, subtending a very acute angle. Anterior end 



LAMELLIBRANCHIATA, 373 

greatly extended, acute, rostrate, limited by a shallow byssal de- 
pression. Wing narrow-triangular, joining the body at the posterior 
extremity; defined by the recurving of the strie; margin abruptly 
and symmetrically concave, extremity produced beyond the posterior 
limit of the shell. 

Test thin, marked by fine, sharp, closely arranged, concentric strie, 
sometimes fasciculate upon the body and anterior side, and very 
distinct upon the wing. Partial casts of the interior of the left 
valve give indications of fine radii which appear to belong to the 
intimate structure of the shell. 
A left valve has a length of 32 mm., height 16 mm., and Vie 

line 37 mm. A right valve has a length of 34 mm., height 19 mm., 
and hinge-line 40 mm. 

_ This species is distinguished by the great length of the hinge-line, 

its narrow outline, and anterior extension. Itapproaches PTERONITES 
in character, but differs in having a distinct wing, more depressed 
form, and arecurvation of the striz along the post-umbonal slope. 

Formation and localities. In the Chemung group, Philipsburg, 
Alleghany county, N. Y., and Kelly’s creek, Tioga county, Pa. 

LeptopesmMA Hxcror. 

Leptodesma Hector, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, sub-rhomboidal; body narrowly elongate- 
ovate, oblique at an angle of about 30° with the cardinal line ; 
length a little more than once and a half the height; ante-byssal 
margin oblique, curving into a broad, shallow sinus; ventral mar- 

gin broadly curved; posterior margin abruptly recurved. Left 
valve moderately convex below, narrowly gibbous above. Right 

valve depressed below, gently convex above. Hinge-line straight ; 
length equal to about four-fifths of the length of the valve. Beak 
sub-anterior, directed forward, acute, slightly elevated above the 

hinge. Umbonal angle very acute. Anterior end narrow, small, 

produced into an acute extension, defined by a shallow byssal de- 
pression. Wing large, joining the body at three-fourths or more of 
its length from the beak ; margin very oblique below, deeply sinuate 
just beneath the cardinal line, turning abruptly backward and 
terminating in a spiniform extension. The wing of the right valve 

is scarcely defined, and the shell has a somewhat broadly spatulate 

aspect. 

Test thin, marked by fine, close, concentric striz, and, as usually 
seen, the surface shows nearly equally distant lamellose strise on the 
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body and wing, which are crowded on the anterior side and exten- 
sion. In the right valve these characters are more subdued on the 

body than on the wing. In ordinary conditions, the specimens 
mostly exhibit only obscure indications of the striation of the shell. 
Muscular impression in the right valve large, sub-circular, placed 
below the middle of the length of the posterior slope. 
A left valve, of the usual size, has a length of 35 mm., height 20 

mm., hinge-line 27 mm. A amalll specimen has a length a 20 mm., 
height 12 mm., and hinge-line 16 mm. Young shells of this species 
are more gibbous than the older examples. 

This species resembles, in its general form, L. extenwatum, but the 

body is narrower at the beak, the wing less extended, and the greatest 
concavity of the margin is just below the cardinal line ; while in that 
species it is near the middle; the anterior extremity is also less pro- 

longed. . 
Formation and locality. In the upper shales of the Chemung group 

near Canton, Bradford county, Pa. 

LEPTODESMA CLITUS. 

Leptodesma Clitus, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, narrowly sub-rhomboidal ; body elongate-ovate, 

oblique to the hinge-line at an angle of about 30°; length less 
than twice the height; ante-byssal margin very oblique; ventral 

margin broadly rounded, somewhat abruptly recurved at the post- 

basal extremity. Left valve depressed-convex below, convex above, 

moderately gibbous on the umbo, Right valve unknown. Hinge- 
line straight, less than the greatest length of the shell. Beak sub- 
anterior, directed forward, moderately prominent. Umbonal region 
gibbous, subtending an acute angle. Anterior end narrow, pro- 
longed into a rostrate extension, defined by a strong byssal depres- 
sion. Wing narrow-triangular, joining the body near the posterior 
end, defined only by the abrupt recurving of the strie; margin 
deeply and abruptly concave, the deepest concavity about the middle; 

the extremity is an acute extension of the cardinal line. 
Test thin, marked by fine concentric striz, which are fasciculate 

upon the body, leaving the cast marked by gentle undulations, 

which are lamellose and elevated on the anterior side and rostral 

extension, and elevated on the wing. | 
A left valve has a length of 37 mm., height ao mm., hinge-line 

32 mm. 
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This species differs from L. extenwatum in its broader body, shorter 
hinge-line, and narrower wing; the striz bend more abruptly forward 
along the post-cardina] slope, and the wing margin is more deeply 
concave, 

Formation and localities. In shales of the Chemung group at 
Kelly’s creek and Mansfield, Tioga county, Pa. 

LETPODESMA TRUNCATUM. 

Leptodesma truncatum, Haut, Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL above the medium size, sub-rhomboidal; body ovate-elongate, 
oblique to the hinge-line at an angle of about 35°; length two-thirds 
greater than the height; ante-byssal margin oblique and often 
abruptly truncate, curving into the sinus; broadly rounded along 
the yentral margin, and more rapidly curving on the post-basal 

margin. Left valve gently convex below, becoming more convex 
above, and somewhat gibbous on the umbo, Right valve less con- 
vex, flat in the lower part. Hinge-line straight, nearly as long as the 

length of the shell. Beak sub-anterior, directed forward ; in the 
left valve somewhat prominent; in the right valve not elevated above 
the hinge-line. Umbonal angle acute. Anterior end obtuse, 
truncate, abruptly angular at the cardinal margin, limited by a 
slightly oblique byssal depression. Wing large, triangular, join- 
ing the body at the posterior extremity ; margin sloping gently 

forward for two-thirds of the width, then abruptly recurved and 
extended in an acute or spiniform process. In the right valve the 
wing is less defined, and the anterior end is more strongly truncate. 

Test thin, marked by sharp, elevated, distant, concentric striz, 

with intermediate finer lines of growth. The stronger strie are 
regular upon the wing and posterior part of the shell, fasciculate on 
the anterior side, and stronger and lamellose on the anterior ex- 
tremity. : 

A left valve has a length of 38 mm., height 22 mm., and hinge- 

line 37 mm. 

This species may be known by its truncate anterior end. The form 
of the body is very similar to L. extenuatum, but it is somewhat more 
convex and a little wider; the wing margin is less concave and the 
extremity less extended. The right valves of these two species are 
conspicuously different. 

Formation and locality. In the central portion of the Chemung 
group, Mansfield, Tioga county, Pa. 
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EPTODESMA CORYDON. 

Leptodesma Corydon, Hauu. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL above the medium size, sub-rhomboidal ; body narrowing very 
rapidly toward the beak, oblique to the hinge-line at an angle of 
about 30°; length less than twice the height; ante-byssal margin 
oblique, nearly straight, slightly impressed at the sinus, broadly 

curved at the base and rounded on the posterior extremity. Left 
valve depressed-convex below and slightly gibbous on the umbo (as 
preserved in thinly laminated shale). Right valve unknown. Hinge- 
line straight, about equal to the greatest length of the shell. Beak 
sub-anterior, directed forward, little elevated above the cardinal line. 

Umbonal region moderately gibbous, subtending an acute angle. 
Anterior end narrow, rostrate, acute, extended, defined by a distinct, 

shallow, byssal depression which produces a long, gentle curvature 
in the margin of the valve. Wing narrow, joining the body at 
nearly the posterior extremity; margin abruptly recurved below and 
somewhat deeply concave a little below the cardinal line ; exten 
forming a spiniform extension. 

Test thin, marked by fine concentric striz, which are fasciculate 
on the body at unequal distances, and sharply elevated and more 
distinct on the wing. 
A left valve of medium size has a length of 42 mm., height 25 mm., 

hinge-line about 40 mm. 

Compared with L. Clitws, the body of the shell is more elongate- 
ovate or sub-spatulate, narrowing more rapidly toward the post- 
extremity; the wing is wider and Boe) less deep, its greatest depth 
being near the cardinal line. 

Formation and locality. In the Chemung group, Kelly’s creek, 
Tioga county, Pa. 

LEPTODESMA JASON. 

Leptodesma Jason, Hatu. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL above the medium size, sub-triangular; body elongate-ovate 
or subspatulate, attenuate toward the anterior end, oblique at an 

angle of about 40° with the hinge-line; length once and a half the 
height; margin on the anterior gently curving into the undefined 
byssal sinus; thence nearly straight to within one-fourth the length 
of the valve from the posterior extremity, which is regularly and 
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broadly rounded. Left valve regularly convex below, narrow and 
gibbous above. Right valve depressed-convex below, more convex 
above, and moderately gibbous in the umbonal region. Hinge-line 
straight, somewhat less than the greatest length of the body. 
Beaks sub-anterior, acute, directed forward, slightly elevated above 
the hinge-line. Umbonal region abruptly gibbous, subtending a 
very acute angle. Anterior end short. Wing joining the body near 
the posterior extremity; margin regularly concave, the greatest 

concavity near the middle of the width, terminating in a short’ 
spiniform extension. In the right valve the wing is proportionally 
larger and less defined. 

Test thick, marked upon the body and wing with sharp, elevated, 

lamelliform strize and intermediate finer strie; on the anterior the 

strie are fasciculate. . 
A large left valve has a length of 40 mm., height 26 mm., hinge- 

line 32mm. A right valve has a length of 36 mm., height 20 mm., 
and hinge-line 34 mm. 

This species resembles Z. Hector in general form, but is broader at 
the posterior end, more abruptly gibbous along the axis above the 

middle, the wing joins the body nearer the posterior extremity, and 
the margin of the wing has the deepest concavity in the center of its 
width. The right valve is more convex than the right valve of L. 
Hector, and the concentric elevated striz are much stronger. In all 
these characters it also differs more extremely from L. extenwatum. 

Formation and locality. In compact sandstone of the Upper Che- 
mung group, alternating with some red beds, on Seely creek, Tioga 
county, Pa. 

LEPTODESMA PELOPS. 

Leptodesma Pelops, Haut. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL larger than the medium size, sub-rhomboidal; body ovate, 
oblique at an angle of about 40° with the hinge-line; height two- 
thirds the greatest length; ante-byssal and ventral margins very 
oblique and continuing in nearly a straight line for two-thirds the 
length, with a slight concavity for the byssal sinus; posterior mar- 
gin very broadly curving. left valve depressed-convex below, 

gradually becoming more convex above the middle, and somewhat 
gibbous on the umbo, Right valveunknown. Hinge-line straight, 
nearly equal to the greatest length of theshell. Beak sub-anterior, in- 
clined forward, obtuse, scarcely elevated above the hinge-line. Um- 
bonal angle acute. Anterior end triangular, prolonged, acute. Wing 
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joining the body of the shell at the posterior extremity; margin 

symmetrically concave ; extremity produced and acutely angular. 

Test marked by distant, sub-equal, lamellose elevated striae, with 

finer intermediate striz. The stronger strie are régular on the wing 
and posterior slope of the body, and become irregular and fasciculate 

on the anterior side and lower half. The hinge shows a narrow 
striated ligamental area, and, apparently, a slender lateral tooth. 

A large left valve has a Het of 44 mm., height 28 mm., and 
hinge-line 42 mm. 

This form is more oblique, and the wing is longer and narrower 
than in LZ. Orodes. 

Formation and locality. In the Upper Chemung group at Mans- 
field, Tioga county, Pa. 

LEPTODESMA ORCUS. 

Leptodesma Orcus, Hauy. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL of medium size, sub-rhomboidal ; body ovate, straight on the 
posterior slope, oblique to the hinge-line at an angle of about 40°; 

length about one-third greater than the height; ante-byssal margin 
oblique, slightly impressed at the sinus, nearly straight along the 
base and regularly rounded posteriorly. Left valve symmetrically 
and gently convex below, slightly gibbous above. Right valve un- 
known. Hinge-line straight, length equal to three-fourths the 
length of the shell. Beak anterior, acute, little elevated above the 
hinge-line. Umbonal region narrowly gibbous, subtending a very 
acute angle. Anterior end short, limited by an oblique byssal 
depression ; extremity acute. Wing of medium size, joining the 
body about three-fourths its length from the beak; margin abruptly | 
curving forward from the base to near the hinge-line, where it is 
sharply recurved into a short, angular extension of the cardinal line. 

Test thin, marked by fine concentric striz, which are somewhat 
fasciculate on the body and anterior part of the shell, and a little 
more sharply elevated on the wing. 

The specimen described has a length of 30 mm., height 22 mm., 
and hinge-line 24 mm. 

The form and proportions of body are quite similar to L. Lysander, 
but it is wider on the posterior and narrower on the anterior; the body 
more oblique to the hinge; the strize less sharply elevated, curving 
more forward along the posterior. slope, and more abruptly recurved 

under the cardinal line. 
Formation and locality. In the Chemung group at Kelly’s creek, 

Tioga county, Pa. : 
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LEPTODESMA LYSANDER. 

Leptodesma Lysander,Hatu. Pal. N.Y.,vol.v, pt.1. Platesand Explanations. 

Pl, 22, fig. 22. Jan., 1883. 

SHELL of medium size, sub-rhomboidal ; body ovate, abruptly nar- 
rowing toward the front, oblique to the hinge-line at an angle of 

about 45°; length one-third greater than the height; ante-byssal 

margin oblique above, curving into the marked sinus, regularly 
rounded along the base and posterior extremity. Left valve de- 
pressed-convex below, more convex above, and moderately gibbous 
on the umbo. Right valve unknown. Hinge-line straight, about 
equal to the greatest length of the valve. Beak sub-anterior, 

moderately prominent. Umbonal region but slightly gibbous, sub- 
tending an acute angle. Anterior end broad, obliquely truncate ; 
extremity slightly extended and acute. Wing narrow-triangular, 

joining the body at the posterior extremity; margin concave, great- 
est concavity just above the middle, thence turning outward it is 
produced into a spiniform extension of the cardinal line. 

Test marked by fine concentric striz, with sharp lamelle at nearly 

regular intervals over the body and wing, becoming crowded and 
fasciculate on the anterior of the shell. 
A specimen has a length of 35 mm., height 24 mm., and hinge- 

line 33 mm. 

This species differs from LZ. Corydon in its shorter and broader form; 
the body is less oblique and more abruptly narrowed toward the 
anterior ; the striz are less abruptly recurved along the posterior slope. 

Formation and localities. In shales of the Chemung group at 
Kelly’s creek and Mansfield, Tioga county, Pa.. 

‘LepropEsmMA NEREUS. 

Leptodesma Nereus,Hatu. Pal. N.Y., vol. v,pt.1. Unpublished. 

SHELL of medium size, sub-rhomboidal ; body broadly ovate, narrow- 

ing rapidly to the anterior end, and oblique to the hinge-line at an 
angle of 45°; length less than one-third greater than the height ; 
ante-byssal margin gently curved, extending into a wide sinus, 
broadly rounded along the base, curving regularly on the post-basal 

side and abruptly recurved in the upper part. Left valve gently 
convex below, more convex above, and moderately gibbous on the 

umbo. Right valve smaller, more depressed below, nearly equally 
convex toward the umbo. Hinge-line straight, less than the length 
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of the valve. Beaks sub-anterior, acute, directed forward, rising 

slightly above the hinge-line. Umbonal region gibbous in the left 

valve, narrower but equally gibbous in the right valve. Umbonal 
angle acute. Anterior end small, abruptly curving into the byssal 
depression ; extremity acute, not prolonged. Wing broad, extend- 
ing along the body about four-fifths of its length from the beak ; 

margin very oblique in the lower part and moderately concave above 
the center, then turning abruptly backward just below the cardinal 
line, and produced into a short spiniform extension. In the right 
valve the wing is less defined and less concave on the margin. 

Test thin, marked by concentric striw, which are fasciculate on 
the body and anterior part, and more elevated, distant and sharp 
upon the wing. Muscular impression large, sub-circular, situated 

on the posterior slope below the middle of the length. The pallial 
line extends from the lower part of the muscular impression nearly 
parallel to the anterior and basal margin. ‘The hinge of the left 

valve has a strong groove extending its entire length; the right 
valve has an oblique posterior fold. 

One specimen has a length of 35 mm., height 26 mm., hinge-line 
31mm. A similar example has a length of 34 mm., height 24 mm., 
and hinge-line 28mm. A right valve has. a greatest length of 31 
mm., height 20 mm., and hinge-line 25 mm. 

This species resembles L. Orcus, but the wing is wider, less deeply 
and abruptly sinuate, and the strie turn more abruptly forward at the 
junction of the body and wing. ‘The body is narrower and more 
oblique than in LZ. Lysander, and the anterior end less prolonged. 

Formation and locality. In the shales of the Upper ee 
group near Canton, Bradford county, Pa. 

LEPTODESMA ALATUM. 
: 

PEDO alatum, Haut. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL of medium size, sub- rhomboidal; body ovate, rapidly narrowing 
toward the beak, oblique, making an angle of about 50° with the 
hinge-line; length one-third greater than the height; ante-byssal 

margin oblique and curving into the distinct sinus; ventral margin 
gently curved, joining the broad, rounded, posterior extremity. 
Left valve gently convex below, becoming more convex and slightly 
gibbous above the middle. Right valve depressed in the lower por- 
tion; in the middle and above about equally convex with the left. 
Hinge-line straight, a little less than the length of the valve, and 
greater than the height. Beak sub-anterior, directed forward, acute, 
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but little elevated above the hinge-line in the left valve. Umbonal 
region narrow, and abruptly gibbous. In the right valve the beak 
is depressed, and the umbonal region a little less gibbous than in 
the other valve. Anterior end small, acute at the extremity, rounded 
below to the distinct byssal sinus. Wing large, wide-triangular, 
joining the body at the posterior extremity; margin moderately 
concave, the greatest concavity being above the middle, from which 
point it turns abruptly outward and the extremity is produced into 
a spiniform extension. In the right valve the wing is less distinctly 
limited from the body than in the left. 

Test thin, marked by sharp, elevated, concentric striz, with finer 

intermediate lines of growth. ‘The stronger strizs are somewhat 
regular upon the body and wing, while on the anterior side they are 
crowded and fasciculate. Muscular impression large, sub-circular, 
situated below the middle of the posterior slope. The pallial line 
extends from the lower part of the muscular impression, parallel to 
the basal and anterior margins, into the cavity of the beak. Liga- 

mental area wide. 
A left valve of this species has a length of 35 mm., height 26 

mm., and hinge-line 33 mm. <A somewhat larger right valve has a 
length of 38 mm., height 28 mm., and hinge-line 33 mm. 

Formation and locality. In the shales of the Chemung group at 
Canton, Bradford county, Pa. 

LEPTODESMA ORUS. 

Leptodesma Orus, Hauu. Pal. N.Y., vol. v, pt.1. Unpublished. 

SHELL above the medium size, sub-rhomboidal ; body broadly ovate, 
abruptly contracted toward the anterior end, oblique at an angle 
of about 50° with the hinge-line; ante-byssal margin oblique, curving 
into the marked sinus, thence gently curving to the posterior ex- 
tremity, which is broadly rounded. Left valve depressed-convex 

below, moderately convex above. Right valve unknown. Hinge- 
line straight; length about five-sixths the greatest length of the 
valve. Beak sub-anterior, directed forward, slightly rising above 

the cardinal line. Umbonal region moderately gibbous, subtending 
an acute angle. Anterior end triangular, abruptly acute at the ex- 
tremity, defined by a marked byssal depression. Wing large, 
triangular, without distinct limitation, joining the body near the 
posterior extremity; margin oblique below, concave above the niid- 
dle, turning abruptly outward and terminating in a sharply angular 
extension of the cardinal line. 
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Test thin, marked by sharp, elevated, concentric strize with finer 

intermediate ones. ‘The stronger striz are regular on the wing and 

posterior side; irregular and fasciculate on the anterior. 
Two left valves have respectively these dimensions : length 48. 

and 42 mm., height 32 and 30 mm., hinge-line 40 and 35 mm. 

This species resembles L. Pelops, but the body is broader and less 
oblique, the anterior portion not so attenuate, the wing somewhat 
wider, the greatest sinuosity in the margin of the wing being nearer 
to the cardinal line, and the extremity of the wing more acuminate. 

Formation and locality. In shales of the Chemung group, Mansfield, 
Tioga county, Pa. . , 

LEPTODESMA ALIFORME. 

Leptodesma aliforme, Haut. Pal.N.Y., vol. v, pt.1. Plates and Explanations: 
Pl, 22, fig. 28. Jan., 18838. 

SHELL large (right valve), elongate, triangular ; body narrow, spatu- 
late, oblique at an angle of about 30° with the cardinal line; length 
twice the height; margin of shell oblique anteriorly, continued 

along the base in nearly a straight line for two-thirds its length, 
thence curving to the posterior extremity, which is abruptly rounded. 
Right valve nearly flat below, depressed-convex in the middle, 
slightly gibbous in the umbonal region. Left valve unknown. 
Hinge-line straight; length equal to the greatest length of the 

shell. Beak sub-anterior, depressed, directed forward. Anterior 

end narrow-triangular; extremity attenuate, very acute. Wing 
narrow, elongate, triangular, extending to the. posterior extremity 

of the valve, not defined ; margin concave, the greatest concavity 

below the middle; extremity slightly produced, angular. 

Test not preserved. ‘The specimen is a cast of the interior, show- 
ing some faint indications of concentric striz. Muscular impression 
large, situated at about the middle of the length of the posterior 
slope. Pallial line continued parallel to the anterior side, with slight 
interruptions nearly to the beak. The hinge is furnished with a 
slender, oblique lateral tooth. 

The specimen described is 60 mm. in length, with a height Be 29 
mm., and hinge-line 61 mm. 

This species bears considerable resemblance to L. extenwatwm in the 
characters of the right valve; but it is proportionally narrower, the 
posterior extremity more abruptly recurved and the hinge-line less 

extended behind. A single right valve is the only specimen at present 
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known. It differs sufficiently from the other forms here described to 
be easily recognized. 

Formation and locality. In a white sandstone of the middle por- 
tion of the Chemung group near Angelica, Alleghany county, N. Y. 

LEPTODESMA RUDE. 

Leptodesma rude, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : 
Pl, 25, fig. 12. Jan., 1883. 

SHELL large, sub-rhomboidal ; body broadly ovate below, rapidly 
attenuating above, oblique to the hinge-line at an angle of about 
50°; length less than one-third greater than the height ; ante-byssal 
margin curving into the broad sinus; ventral and posterior margins 
broadly rounded. Left valve convex below, becoming narrow and 
gibbous above the middle. Right valve less convex. Hinge-line 
straight, less than the length of the valve. Beak sub-anterior, 
directed forward, acute, little elevated above the cardinal line. 

Umbonal region narrow and gibbous, subtending an acute angle. 
Anterior end large, limited by a vertical byssal depression ; extremity 
acute. Wing of moderate size, joining the body at the posterior 
extremity ; margin concave ; termination acute. 

Test thick, marked by concentric strizw, which have been fascicu- 
late, leaving strong undulations upon the cast of the interior. 
These surface characters are subdued in the right valve. 
A left valve has a length of 51 mm., height 37 mm., hinge-line 

about 42 mm. 

Specimens of this species usually present a very rough and irregular 
aspect from the character of the shell, with its strongly lamellose 
structure and the coarse matrix in which it is usually found. In a 
crushed specimen retaining both valves, the right valve is almost 
equally convex with the left ; the surface is less lamellose and presents 
only gentle undulations. 

Formation and locality. In a coarse sandstone of the upper part of 
the Chemung group, on the road from Olean, N. Y., to Smethport, Pa. 

LEPTODESMA BITON. 

Leptodesma Biton, Haut. Pal. N. Y., vol. v, pt. 1. Unpublished. . 

SHELL large, sub-rhomboidal ; body elongate-ovate, making an angle 
of about 45° with the hinge-line; height nearly two-thirds of the 
length; ante-byssal margin oblique, slightly curving into a long, 
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shallow sinus, which impresses the margin for more than half the 
length of the valve; basal and posterior margins broadly rounded. 
Left valve regularly and gently convex in the lower part, becoming 

more convex and gibbous above the middle. Right valve unknown. 
Hinge-line straight, greater than the height of the valve. Beak 
sub-anterior, directed forward, but little elevated above the hinge- 

line. Umbonal region abruptly gibbous, subtending an acute angle. 
Anterior end produced, narrow, acute at the extremity, limited by 

an oblique, shallow byssal depression. Wing large, joining the body 
at the posterior end, not distinctly separated; margin slightly 
oblique below, gently concave above the middle, and curving slightly 
outward just below the cardinal line. 

Test thin ; cast marked by fine concentric striz of growth, which, 
at intervals, have been elevated into fascicles, which, on the external 

shell, were probably sharp lamellose striz. 
The specimen described has a length of 50 mm., height 31 mm., 

and hinge-line 35 mm. . 

This species resembles LZ. Orodes, and may be distinguished by the 
more extended and acute anterior extremity, and the larger wing 
which is distinctly concave on the margin and recurved just below the 
cardinal line. It differs from Z. Maclurwi in its more produced ante- 
rior extremity, and broader wing which is less abruptly recurved at 
the extremity. 

Formation and locality. In a coarse sandstone of the Upper Che- 

mung group, south of Smethport, McKean county, Pa. 

LEPTODESMA LESLEYI. 

Leptodesma Lesleyi, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL large, sub-rhomboidal ; body narrow, elongate-ovate, making 

an angle of 30° with the cardinal lime; length more than one-third 
greater than the height; ante-byssal margin oblique, nearly straight 

above, curving into the broad sinus ; ventral margin broadly curved ; 

posterior extremity abruptly rounded. Left valve convex below, 

narrowly gibbous in the middle and on the umbo. Right valve less 
convex, depressed below. Hinge-line straight, nearly equal to the 
greatest length of the shell. Beaks sub-anterior, directed forward, 

acute and arching over the hinge in the left valve, depressed in the 
right valve. Umbonal region of the left valve narrowly gibbous, 
and subtending a very acute angle. Anterior end large, limited by | 
a broad, distinct, oblique byssal depression; extremity flattened and 
acuminate. Wing large, triangular, joining the body near the post- 
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basal extremity, limited by the abrupt forward bending of the strie ; 
margin deeply concave; extremity produced and acute. The wing 
of the right valve is scarcely defined we the body and less deeply 
concave on the margin. 

Test marked by fine, irregular, concentric striz which are strongly 
fasciculate and lamellose on the ventral side and anterior end, and 
are shown on the wing as sharp, elevated, regular strie. Some 
specimens preserve fine regular striz on the body of the valve, but 
they are usually somewhat irregular and lamellose. In an exfoliated 
and macerated condition they show fine radiating lines which 

probably belong to the intimate structure of the shell. Ligamental 
area (as preserved in an imperfect right valve) 1.5 mm. wide, and 

marked by very fine, minutely undulating longitudinal strie. The 
hinge also shows an obscure oblique lateral tooth. 
A left valve, of medium size, has a greatest length of 56 mm., 

height 31 mm., and hinge-line about 51 mm. 

This species somewhat resembles L. aviforme, but is distinguished 

by its more oblique form, and wider anterior end. Specimens are 
quite abundant in an argillo-calcareous sandstone of the Upper 
Chemung group, associated with Spirifera Verneuili. 

Formation and locality. In the Upper Chemung group, Auburn 
township, Susquehanna county, Pa. 

LEPTODESMA AVIFORME. 

_Leptodesma aviforme, HALL. Pal. N. Y.,vol.v, pt. 1. Unpublished. 

SHELL large, sub-rhomboidal ; body elongate-ovate, broad behind, and 
rapidly narrowing toward the beak, oblique at an angle of a little 
less than 45° to the hinge-line; height more than one-half the 
length; ante-byssal margin very oblique, continued in a straight 
line into the shallow sinus, thence curving to the posterior extremity, 

which is broadly rounded. Left valve gently convex below, very 
convex above, and moderately gibbous on the umbo. Right valve 
unknown. Hinge-line straight; length a little more than the 
greatest length of the valve. Beak sub-anterior, directed forward, 
acute, not rising much above the hinge. - Umbonal angle acute. 
Anterior end narrow, elongate, very acute, limited by a shallow 
byssal depression. Wing large, joining the body near the base; 
margin broadly and symmetrically concave; extremity produced 
into a spiniform extension reaching beyond the posterior extent of 
the shell. 

[Sen. Doc. No. 38.] 49 
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Test marked by fine concentric strie which are regular on the 
posterior part of the body and the wing, and very crowded and 
fasciculate on the anterior. 

A large left valve has a length of 60 mm., height 37 mm., hinge- 
line62 mm. _ A slightly larger, imperfect specimen has been found, 
the body of which, near the posterior extremity, has a greatest 
width of from 25 to 28 mm., and measures from 12 to 14 mm. in 

the narrow part between the beak and the byssal sinus. 

This species differs from ZL. Pelops in the longer and more erect 
body, more attenuate anterior extremity, more extended wing and 
deeper sinus in the margin. 

Formation and localities. In the middle beds of the Chemung group 
at Charleston, and near Mansfield, Tioga county, Pa. 

SECTION d, patulata. 

LEPTODESMA FLACCIDCUM. 

Leptodesma flaccidum, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboid-ovate, spatulate below; body oblique 
at an angle of about 45° to the hinge-line ; length about one-third 
greater than the height; ante-byssal margin subtruncate, oblique, 
a little concave below, curving into the broad ventral margin ; 
posterior margin abruptly rounded and recurved. Left valve 

moderately convex in the middle, gibbous on the umbo, depressed- 
convex in the lower part. Right valve unknown. Hinge-line 
straight; length about equal to the height of the shell. Beak 
obtuse, directed forward, moderately prominent, situated anterior to. 
the middle of the cardinal line. Umbonal region gibbous, sub- 
tending an acute angle. Anterior end comparatively large, pro- 
duced into a nasute extension. Wing small, narrow-triangular, 
joining the body of the shell more than one-third the height above 
the base; margin gently concave; extremity acute. 

Test thin, marked by fine regular striz of growth, which are 
fasciculate on the umbo and lamellose at nearly equal intervals on 
the lower part of the shell. The hinge is marked by a single slen- 
der groove. 
A left valve has a length of 40 mm., height 27 mm., hinge-line 

about 27 mm. 

This species resembles L. complanatum, but differs in its greater 
proportional length, and the body is more depressed and extended 
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below. It is characterized by the spatulate posterior extension, which 
is more extreme than in any other species here described. 

Formation and locality. In the Chemung group, Lawrenceville, 
Tioga county, Pa. 

LEPTODESMA PATULUM. 

Leptodesma patulum, Haun. Pal. N. Y., vol. v, pt.1. Unpublisied. 

SHELT above the medium size, sub-rhomboidal ; body oblique, elongate, 

sub-ovate; length slightly more than one-third greater than the 
height ; ante-byssal margin oblique, gradually curving to the ventral 
margin which is nearly straight; posterior margin broadly curved. 
Valves moderately convex below, scarcely gibbous above, similar in 
form; the right valve being a little smaller and less convex than the 
left. Hinge-line straight, somewhat longer than the height of the 
shell. Beaks at about the anterior third of the hinge-line, directed 
forward, somewhat prominent. Umbonal region moderately gib- 
bous, not strongly defined. Umbonal angle acute. Anterior end 
large, produced into a nasute extension. Wing large, joining the 
shell at the posterior extremity ; margin scarcely concave, abruptly 
produced along the hinge-line. 

Test marked by fine lines of growth which are irregularly fascicu- 
late, sometimes appearing as equi-distant, sharply elevated lamelle ; 
crowded on the anterior; more regular over the wing and abruptly 
recurving just beneath the hinge. The hinge is marked by one or 
two narrow, parallel, longitudinal grooves. 

A specimen of medium size has a length of 40 mm., height 26 
mm., and hinge-line 28 mm. A similar right valve has a length of 
36 mm., height 24 mm., and hinge-line 27 mm. 

This species differs from JL. flacciduwm in its much larger wing, 
which is more extended along the body of the shell. It 1s less convex 
and the umbo less gibbous than in any of the preceding species. 

Formation and locality, In the upper part of the Chemung group 
at Mansfield, Tioga county, Pa. 

LEPTODESMA COMPLANATUM. 

Leptodesma complanatum, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Ex- 
planations: Pl. 22, fig.2, Jan., 1883. 

SHELL of medium size, obliquely semi-elliptical; body sub-ovate, 
moderately oblique; length one-third greater than the height; ante- 
byssal margin sub-truncate, gradually curving into the broad ventral 
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margin ; posterior margin abruptly rounded. Left valve depressed- 
convex, a little gibbous on the umbo. Right valve unknown. 
Hinge-line straight; length less than the height of the shell. 
Beak acute, incurved, directed forward, moderately prominent. 
Umbonal region indistinctly defined anteriorly ; the posterior side 
limited by the post-umbonal depression. Anterior end short; ex- 

tremity angular. Wing undefined, joining the body one-third of 
the length from the posterior extremity ; margin gently concave ; 
extremity scarcely produced. 

Test marked by fine, sharply elevated, concentric striz, which are 
more crowded anteriorly, and very regular on the wing. 

The specimen described, which is a separate left valve, has a 
length of 28 mm., height 20 mm., and hinge-line 18 mm. 

Formation and locality. In the shales of the Chemung group at 
Philipsburg, N. Y. 

SECTION @, arcoidea. 

LEPTODESMA MACLURII. 

Leptodesma Maclurti, Haut. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions : Pl. 25, figs. 8,18. Jan., 1883. 

SHELL large, rhomboidal ; body elongate, sub-elliptical, oblique, mak- 

ing an angle of about 45° with the hinge-line; length more than 
one-third greater than the height; ante-byssal margin oblique, 
gently curving into a long, shallow, undefined sinus; ventral mar- 

gin nearly straight, curving abruptly into the posterior margin, 
which is rounded and abruptly recurved. Left valve moderately 
convex in the lower part, becoming gibbous and sub-angular along’ 
the line of the axis to the beak. Right valve distinctly arcuate,~ 
less convex, narrowly gibbous in the umbonal region. Hinge-line 
straight ; length, about equal to the height of the valve. Beaks 
sub-anterior, directed forward, but little elevated above the hinge-# 
line in the left valve, depressed in the right. Umbonal angle acute. 
Anterior end narrow-triangular, limited by an oblique depression 
which extends nearly one-third of the length of the valve to the 
byssal sinus. Wing large, undefined ; margin very oblique in the » 
lower part, slightly concave above, the greatest concavity being a 
little below the hinge-margin; extremity produced into an angular 

extension. The right valve shows less distinction between the body 
of the valve andthe wing. 

Test thin, marked by distant lamellose lines of growth with 
intermediate finer strie. These lines are more regular upon the 
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wing and very much crowded and fasciculate upon the anterior side 
of the body. Hinge, posterior to the beak, furnished with a slender 
lateral tooth. 
A left valve of this species has a length of 55 mm., height 35 mm., 

hinge-line 37 mm., and the body, at the posterior end, having a 
width of 25 mm. A right valve has a length of 45 mm., height 

- 80 mm., and hinge-line about 28 mm. 

The specimens of this species observed are casts of the interior in 
coarse sandstone, or impressions of the exterior in the same rock. 
The species is distinguished by its straight ventral side and the nearly 
parallel direction of the sides of the body in the left valve. 

Formation and localities. In a coarse sandstone of the Upper 
Chemung group, on the road from Olean, N. Y., to Smethport, Pa., 

-. and at Bradford, Pa. 

LEPTODESMA ARCIFORME. 

Leptodesma arciforme, Haun. Pal. N. Y., vol. v, pt.1. Unpublished. 

SHELL iarge, narrow, sub-rhomboidal; body sub-cylindrical, oblique 
at an angle of about 30° to the hinge-line; length nearly one-half 
greater than the height ; anterior margin oblique, merging into the 

- broad, low curvature of the ventral margin; posterior margin ab- 
-ruptly rounded and curving into the undefined wing. Valves very 
convex, strongly gibbous, obtusely sub-angular along the middle ; 
the greatest convexity distant from the beak one-third the height of 

the valve. The right valve is less gibbous, but otherwise similar to 
the left. Hinge-line straight ; length about equal to the height of 
the shell. Beaks prominent, directed forward and arching over the 
hinge, situated at about the anterior third of the cardinal line. 

Umbonal region angularly gibbous above, abruptly defined along 
the posterior slope. Umbonal angle acute. Anterior end short, 
angular. Wing an undefined, narrow-triangular expansion ; mar- 
gin straight or a little concave ; extremity very slightly produced. 

Test moderately thick, marked by fine concentric striz, which are 
fasciculate on the body of the shell, and crowded and lamellose over 
the anterior. 
A large left valve has a length of 60 mm. , height 36 mm., and 

hinge-line 37 mm. 

This species is distingushed from ZL. Lichas by its ek and 

stronger form, being very gibbous along the entire length of the shell 

and with a proportionally smaller wing. 

Formation and locality. In the upper part of the Chemung group 

at Mansfield, Tioga county, Pa. 
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LEPTODESMA PHAON. 

Leptodesma Phaon, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL above the medium size, narrow-rhomboidal; body sub-cylindri- 
cal, very oblique, making an angle with the hinge-line of less than 
30°; length nearly twice the height; ante-byssal margin short, 
oblique, curving into the broad, almost straight ventral side ; poste- 
rior margin abruptly but regularly rounded and continuous with the 
base of the wing. Left valve very convex, gibbous above. Right 
valve unknown. MHinge-line straight, somewhat longer than the 
height of the shell. Beak at the anterior third of the hinge-line, 
obtuse, moderately elevated, directed forward. Umbonal region 
gibbous, not well-defined anteriorly, abruptly depressed on the 
posterior. Umbonal angle acute. Anterior end short, acute at 
the extremity, defined by a slight bend in the striz indicating the 
byssal sinus. Wing small, narrow-triangular, joining the body near 
the posterior end ; margin straight, very oblique; extremity angular. 

Test marked by strong concentric strive, which at equal intervals 
are raised into sharp lamelle, and are more crowded in front. 
A left valve has a length of 47 mm., height 25 mm., and hinge- 

line 27 mm. 

This species is iyemarkable for its extreme obliquity of body. In 
its general features it somewhat resembles L. arciforme, but differs in 
the less angular gibbosity of the body, larger wing, more extended 
anterior end, and in the surface markings. 

Formation and locality. In the upper part of the Chemung group 
at Mansfield, Tioga county, Pa. 

LLEPTODESMA PROPINQUUM. 

Leptodesma propinquum, Haut. Pal. N.Y., vol. v, pt. 1. Unpublished. 

SHELL of mediuin size, rhomboidal; body narrow, sub-cylindrical, 

very oblique, making an angle of about 30° with the hinge-line ; 
length more than twice the height; anterior margin oblique ; ven- 
tral margin nearly straight on the anterior half, and broadly curving 
over the lower half; posterior margin abruptly curved. Valves 
gibbous, nearly equal in size and convexity. MHinge-line straight, 
longer than the height of the valve. Beaks at about the anterior 



LAMELLIBRANCHIATA. 391 

third of the hinge-line, directed forward, very prominent, arching 
over the cardinal line. Umbonal region gibbous, limited posteriorly 

by the vertical descent of that side, scarcely defined on the anterior. 
The umbo and post-cardinal slope are obtusely sub-angular for about 
two-thirds of the length of the body. Umbonal angle acute. 
Anterior end not defined (the byssal depression being obsolete); 
extremity acute. Wing small, narrow-triangular, joining the body 
near the posterior extremity, undefined ; margin straight or slightly 

concave, very oblique; extremity slightly produced, angular. 
Test marked by regular, even, concentric strize, which, when well 

preserved, are elevated and lamellose, and are crowded and fascicu- 

late on the anterior end of the shell. 
A nearly entire left valve has a greatest length of 45 mm., height 

20 mm., and hinge-line 26 mm. A similar right valve has a length 
of 37 mm., height 18 mm., and hinge-line 22 mm. 

This species is very similar to ZL. Lichas, but differs in the greater 

convexity of body, undefined byssal depression, and narrower wing. 

Formation and locality. In the middle portion of the Chemung 
group at Mansfield, Tioga county, Pa. 

LEPTODESMA LICHAS. 

Leptodesma Lichas, HaAuL. Pal. N. Y., vol. v. pt. 1. Plates and Explanations: 

Pl, 21, figs. 35-39. Jan., 1888. 

SHELL of medium size, sub-rhomboidal ; body sub-cylindrical, very 
oblique; length nearly twice the height; ante-byssal margin sub- 
truncate, extending below to the broad, gently curving base; 

posterior margin abruptly recurved. Valves very convex above, 
gently convex toward the posterior extremity, making the body 
somewhat cylindrical. Right valve probably a little shorter than 
the left, as inferred from the separated valves. Hinge-line straight, 
less than the length of the shell. Beaks acute, situated at the 

anterior third of the hinge-line, directed forward, prominent, arch- 

ing over the cardinal line. Umbo abruptly gibbous, subtending an 
acute angle. Anterior end large, acute and nasute at the extremity. 
The byssal sinus makes only a slight depression in the margin. 
Wing narrow-triangular, joining the body near the posterior ex- 
tremity, not distinctly limited; margin straight and oblique below, 
recurving just beneath the hinge-line, and forming a short mucro- 
nate extension. | 

Test thin, marked by fine concentric striz which are irregularly 
crowded into fascicles, producing an undulated aspect to the surtace. 
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The striz are sub-lamellose on the anterior side, and sometimes 

fasciculate on the wing. The fascicles on the body are often 
marked on their summits by sharp, regular lamelle. The structure 
as seen in exfoliated specimens is radiated ; but this does not appear 

to be an exterior character. The hinge is marked by a single © 
narrow groove; beyond this the characters of the interior are un- 
known. 

A large left valve has a length of 45 mm., height 25 mm., hinge- 
line 27 mm. A smaller specimen has a length of 28 mm., height 16 
mm., hinge-line 1? mm. A right valve has a length of 26 mm., - 
height 15 mm., and hinge-line 15 mm. 

Formation and localities. In the Chemung group at Philipsburg, 
Alleghany county, N, Y., and in Sullivan township, Tioga county, Pa. 

LEPTODESMA QUADRATUM. 

Leptodesma quadratum, Hatu, Pal. N. Y., vol. v, pt. 1. Unpublished 

SHELL of medium size, rhomboidal or sub-quadrate; body ovate, 
making an angle of nearly 40° with the cardinal line; length one- 
third greater than the height; ante-byssal margin nearly vertical in 
front, rounding below into the shallow sinus, and extending nearly 
the whole height of the valve; ventral margin nearly straight ; 
post-basal margin: abruptly rounded and joining the wing without 
limitation. Left valve convex, gibbous on the umbo, and obscurely 

angular along the posterior slope. Right valve equally convex. 
-Hinge-line straight, equal to three-fourths the length of the valve, 
and equal to the height. Beaks situated at the anterior third of 
the hinge, prominent and arching over the cardinal line. Umbonal 
region gibbous, subtending an acute angle. Anterior end convex, 
limited by a shallow, oblique, byssal depression which is nearly as 
long as the height of the valve; length one-half the height; 
extremity slightly produced. Wing triangular, scarcely defined, 
joining the body at the posterior extremity ; margin oblique, straight 
or slightly convex; extremity obtuse-angular. An imperfect right 
valve presents about the same characters of wing. 

Test marked by fine striz of growth which are strongly fascicu- 
late on the anterior end. . 

A left valve has a greatest length of 31 mm., height 20 mm., and 
hinge-line 21 mm. 

This species is distinguished by its short, broad, sub-quadrate form. 
It has very much the aspect of MopromorpHa, but clearly belongs 
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with Z. Phaon and L. Lichas, which are among the extreme variations 
of the species of LEPToDESMA. : 
Formation and locality. In the Upper Chemung group, Lindley 

township. Steuben county, N. Y. 

SECTION f, mytiloidea. 

LEPTODESMA ACUTIROSTRUM. 

Leptodesma acutirostrum, Haun. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size, rhomboid-ovate; body narrowly ovate and 
rapidly attenuate toward the beak, oblique, making an angle of a 
little less than 45° with the hinge-line; length nearly one-third 
greater than the height ; ante-byssal margin oblique, sloping into the 
shallow sinus; broadly rounded below, the curvature continued 
into the posterior extremity. Left valve depressed-convex in the 
lower part, moderately convex in the middle, and slightly gibbous 
above. Right valve unknown. MHinge-line straight, less than the 
height of the valve. Beak anterior, acute, directed forward, scarcely 
rising above the hinge-line. Umbonal region narrow and moderately 
gibbous, subtending a very acute angle. The byssal depression 
reaches the margin just below the beak, leaving a very small, acute, 
anterior extremity. Wing large, undefined, joining the body at the 
posterior end ; margin oblique, essentially straight, not recurved at 

the cardinal extremity. 
Test thin, leaving upon the cast the marks of the strive of growth 

which are more or less fasciculate upon the body, and crowded and 
lamellose in front. Hinge furnished with a distinct posterior tooth. 
Interior unknown. 

The specimen described has a length of 32 mm., height 24 mm., 
and hinge-line 22 mm. 

This species somewhat resembles L. Orodes, but the beak is more 
nearly anterior, the anterior end much smaller and more acute, the 

byssal sinus not extending so low on the body of the valve, and the 
body of the shell more distinctly attenuate toward the beak. It is 
especially distinguished by its narrow slender beak and small anterior 
end. 

Formation and locality. In a sandstone of the Upper Chemung 
group at Warren, Pa. 

[Sen. Doc. No. 38.] 50 
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LEPTODESMA MYTILIFORME. 

Leptodesma mytiliforme, Haun. Pal. N. Y., vol. v, pt.1. Plates and Explana- 
tions: Pl. 25, figs. 7,11. Jan., 1883. 

SHELL of medium size, elongate-ovate ; body narrowly elliptical, be- 
coming attenuate in front, oblique, making an angle of nearly 45° 
with the hinge-line; length more than one-third greater than the 
height; ante-byssal margin oblique, gently curving into a scarcely 
perceptible sinus, giving a straight or slightly concave margin ex- 
tending for two-thirds the length of the valve; posterior margin 
abruptly rounded. Left valve regularly convex in the lower half, 
becoming contracted, gibbous and sub-angular above the middle. 
The right valve is smaller, the hinge-line proportionally longer, the 
base of the valve and the wing much more depressed, and the um- 
bonal region narrow and more angular. Hinge-line straight, about 
equal to the height of the valve. Beaks sub-anterior, directed for- 
ward, acute, scarcely raised above the hinge-line. Umbonal region 
narrow and gibbous, subtending a very acute angle. Anterior end 
short, abruptly attenuate, acute, limited by a shallow byssal depres- 
sion which extends for half the length of the valve. Wing large, 
not strongly limited, extending nearly to the posterior extremity of 
the body ; margin very oblique, not concave, nor recurved below the — 
cardinal line; extremity obtuse-angular. 

Test thiz, marked by concentric strie which have left their im- 
pression upon the cast of the interior, showing them to have been 
regular upon the body and wing, and crowded into fascicles upon 
the anterior side. Ligamental area narrow and finely striated. 

The largest specimen of the left valve observed has a length of 
48 mm., height 25 mm., and hinge-line 22 mm. A smaller example 
has a length of 33 mm., height 22 mm., and hinge-line 20 mm. A 
large right valve has a length of 40 mm., height 25 mm., and hinge- 
line 2? mm. 

This species differs from Z. Mentor in its proportionally longer, nar- 

rower and sub-angular body, the smaller, less defined wing, the less 
distinct byssal sinus, and the smaller anterior end. ‘The wing is often 
imperfect, giving the shell much the aspect of Mytitus or Moprona. 
The axis of the shell in the left valve is apparently slightly curved, 
giving it a characteristic expression. 

Formation and locality. Ina coarse sandstone of the Upper Che- 
mung group, on the road from Olean, N. Y., to Smethport, Pa. 
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PTERONITES, McCoy. 

PTERONITES PROFUNDUS. 

Berries profundus, Hauu. Pal. N. Y., vol. v,pt.1. Plates and Explanations : 
Pl. 22, figs. 25-27. Jan., 1883. 

SHELL large, longitudinally semi-ovate ; body semi-elliptical, arcuate, 
oblique to the hinge-line at an angle of about 30°; length about 
twice the height ; anterior margin very oblique, slightly concave 
beneath the beak and gradually curving into the broadly rounded 
basal margin; posterior margin obliquely truncate, slightly curving 
below. Left valve convex in the lower part, gibbous from the mid- 

dle upwards. Right valve unknown. Hinge-line straight; length 
more than the greatest length of the shell. Beak sub-anterior, ob- 
tuse, rising but little above the hinge-line, and apparently not in- 

curved. Umbonal region very gibbous, subtending an acute aigle. 
Anterior end produced into an acute extension, which is limited by 

a very shallow byssal depression. Wing not defined, extending from 
the beak the entire length of the shell, and produced beyond the 
posterior extremity of the body ; margin very slightly concave, ex- 
tending at nearly right angles to the axis of the body. 

. Test of moderate thickness, marked by concentric striw. The 

casts show distant, irregular, concentric undulations. Hinge with 
a single continuous groove. ‘The pallial line extends parallel to the 
ventral margin, from a point anterior to the beak to below the mid- 
dle of the length of the body. . 

A large left valve has a length of 78 mm., with a height of 38 
mm., and hinge-line 90mm. A smaller example has a length of 
37 mm., height 23 mm., and hinge-line 40 mm. 

All the specimens of this species are casts of the interior, with the 
single exception of an individual which preserves the test very imper- 
fectly. The concentric undulations of the cast are often a conspicu- 

ous feature, and the umbonal slope is occasionally obtusely sub- 
angular. The wing follows the general contour and convexity of the 
valve. ) 

Formation and localities. In the Upper Chemung group, associated 
with Spirifera Vernewili near Olean, Cattaraugus county ; in the vicin- 
ity of East Randolph, and other places in Cattaraugus county, N. Y. 
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PTERONITES ROSTRATUS. 

Pteronites rostratus, Haun. Pal. N. Y., vol. v, pt.1. Plates and Explana- 
tions: Pl. 22, fig. 24. Jan., 1888. 

SHELL of medium size, broadly semi-ovate; body oblique at an angle 
of about 45° to the hinge-line; length nearly twice the height ; 
ante-byssal margin oblique, gently curving into the broadly rounded 
basal margin; posterior margin somewhat obliquely truncate. 
Left valve depressed-convex below, convex in the middle, and some- 

what gibbous above. Right valve unknown. Hinge-line straight ; 
length greater than the greatest length of the shell. Beak sub-an- 
terior, sub-acute, prominent. Umbonal region moderately gibbous, 
subtending an acute angle. Anterior end nasute. Wing not de- 
fined, in direct continuation of the convexity of the body, extend- 
ing to the posterior extremity; margin very slightly concave, oblique 
to the cardinal line, slightly produced at the extremity. 

Test ornamented by fine, elevated, concentric strive, which are 

continued over the body and wing without interruption, becoming 

crowded and somewhat fasciculate on the anterior side and on the 
nasute extension in front. The umbonal region shows a few con- 
centric undulations, which are not continued to the middle of the 

length of the valve. Ses 

The specimen described has a length of 29 mm., ages 16 mm., 
and hinge-line 31 mm. 

This species is much smaller than P. profwndus, less elongate and 
less gibbous in its proportions. The beak is apparently more elevated 
and angular, but the angularity of the umbonal-region is not con- 
tinued along the body as in the preceding form. 

Formation and locality. In the shales of the Chemung group at 
Rockville, Alleghany county. N. Y. 

PTERONITES INOPTATUS. 

Pteronites inoptatus, Haunt. Pal. N..Y., vol. v, pt.1. Unpublished. 

SHELL of medium size, broadly semi-ovate ; body ovate, oblique, mak- 

ing an angle of about 25° with the cardinal line ; ventral and basal 

margins broadly rounded ; post-basal extremity abruptly recurved. 
Left valve regularly convex, slightly gibbous above. Right valve 
unknown. Hinge-line straight, less than the greatest length of 
the shell. Beak sub-anterior, directed forward, prominent and 
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incurved over the cardinal line. Umbonal angle acute. ‘Anterior 
end short, nasute; extremity acute. Wing very narrow-triangular, 
scarcely defined, joining the body at the posterior extremity ; mar- 
gin oblique, in direct continuation with the posterior extremity and 
curving backward just beneath the cardinal line ; extremity acute. 

Test marked by concentric strie of growth which are strongly 

fasciculate on the anterior end and ventral margin. 
The left valve described has a length of 38 mm., height 21 mm., 

and hinge-line 33 mm. 

This species is distinguished from the other forms of this genus by 
its narrow wing and shorter hinge-line. It has the characteristic 
aspect of PrERONITES, although approaching, in several particulars, to 
some species of LEPTODESMA. 

Formation and locality. In the Chemung group, Mansfield, Tioga 
county, Pa. 7 

PALMOPINNA, Hatt. 

PALZHOPINNA FLABELLA. 

Paleopinna flabella, Haut. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 
tions ; Pl. 25, fig. 18. Jan., 1883. 

SHELL large, broadly semi-ovate, gaping at the anterior extremity ; 
axis oblique to the hinge at an angle of about 30°; length nearly 
twice the height ; anterior margin abruptly truncate; ventral margin 
very broadly curving; posterior margin oblique, sub-truncate. 
Left valve depressed-convex in the posterior and ventral portions, 
becoming more convex above and moderately gibbous in the umbonal 
region. Right valve unknown. MHinge-line straight, equaling the 
greatest length of the shell. Beak anterior, terminal, prominent, 
directed forward, scarcely rising above the cardinal line. Umbonal 

region subtending an acute angle. Anterior end abruptly truncate; 
margin excavate. Wing continuous with the body of the shell 
without limitation or interruption; margin directed backward, 
nearly straight, continuous with the post-basal margin of the body; 
extremity abruptly rounded. 

Test thin, marked by regular concentric striz of growth which 
are cancellated by fine sub-equal radii; in the cast the concentric 
and radiating striz are of nearly equal strength. On the anterior 
end the radii are obscure or obsolete as preserved in the cast. 
Ligamental area narrow, marked by a single longitudinal groove 
and a slight oblique furrow extending backward from the beak a 
little more than one-third the length of the hinge. 
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The left valve described has a length along the hinge-line of 80 
mm., height 40 mm.; measured along the axis of the body the length 
‘is about 70 mm., and the anterior truncation is 25 mm. long. 

The specimen described is a cast of the interior, preserving the 
surface markings in a subdued condition. The anterior margin 
appears to have been slightly incurved and the truncation resembles 
that in some forms of SOLEN. 

Formation and locality. In the Oriskany sandstone, Schoharie, 
NOY; 

PALZOPINNA RECURVA. 

Paleopinna recurva, Haun. Pal. N. Y., vol. v, pt. 1. Plates and Explana- 

tions: Pl. 25, fig. 19. Jan., 1883. 

SHELL large, elongate semi-elliptical; axis making an angle with the 
hinge-line of from 20° to 25°; length greater than twice the height; 
basal margin very broadly curving; posterior margin rapidly 
rounding and recurving toward the beak. Left valve depressed- 
convex below, convex above and becoming gibbous toward the beak. | 
Right valve unknown. Hinge-line straight, not extending as far as 
the posterior extremity. Anteriorend unknown. Wing notdefined ; 
margin continuous with the post-basal margin and abruptly incurving 

at the extremity. 
Test thin, marked by fine sub-equal strie of growth, which 

become lamellose on the pallial margin ; and by radii of unequal 
strength, which are sometimes strongly crenulated by the concentric 
striz. Anterior to the middle of the shell the radii are obscure. 

The specimen described is imperfect on the anterior end but ta 
serves a length of 120 mm., and a height of 62 mm. 

This species differs from the preceding in its larger size, broadly 
rounded posterior extremity, and the hinge not extending as far as the 

posterior margin; the body is also more oblique and less convex. 
Formation and locality. In limestone of the Upper Helderberg 

group, Stafford. Genesee county, N. Y. 
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ECTENODESMA, Hatt. 

EcCTENODESMA BIROSTRATUM. 

Fictenodesma birostratum, HALL, ) Pal Ne yy vol. yv. pt. l:> Plates and- Hx- 

planations: Pl. 23, figs. 27-30. Jan., 1883. 

SHELL large; body ovate, oblique; height greater than the length ; 
margin regularly curving from the base of the anterior wing to the 
post-basal margin, where it is somewhat abruptly recurved. Left 
valve regularly convex below, gibbous in the umbonal region, some- 
what arcuate, the point of greatest convexity being about the mid- 
dle of its length. Right valve concave below, depressed-convex in 
the middle, convex on the umbo. Hinge-line straight, much longer 
than the length of the shell, and, in extreme specimens, more than 
once and a half greater than the length of the shell. Beaks acute, 

anterior to the middle of the shell, inclined forward, and arching 

over the hinge-line. Umbonal region gibbous, limited on the 
anterior side by a shallow undefined sulcus, and on the posterior 
side by the abrupt depression of the body, subtending an acute 

angle. Anterior wing large, triangular; margin concave ; extremity 
produced to an acuminate extension. SByssal sinus shallow and un- 
defined. Posterior wing large, triangular, joining the body below 
the middle of its height ; margin concave; extremity produced into 
an acute termination. 

Test of left valve marked with regular and even radii which are 
rounded above, flattened and sometimes bifurcate below; similar 

but more acute radii continue over the posterior wing. In the right 

valve the rays are more numerous, finer and sharp, and are continued 

upon the posterior wing with a little less force than on the body of 
the shell; and yery much subdued upon the anterior wing; entire 
surface marked by fine, even, concentric strie of growth. The 
specimens show an oblique lateral tooth, with obscure indications of 
anterior teeth or folds. Ligamental area narrow, marked with fine 
parallel] strie. 
A left valve has a length of 45 mm., height 50 mm., hinge-line, 

when entire, about 75 mm. A small right valve has a length of 
34 mm., height 27 mm., hinge-line about 45 mm. 

This species is distinguished by the great and nearly equal extent 
of the hinge-line on both sides of the beak; by the peculiar form of 
the body of the shell; and ey its surface Eearaceers which are unlike 
any yet observed. 
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Formation and localities. In the Chemung group at Franklin, © 
Delaware county; and aright valve referred to this species is from a 
point four miles above Chenango Forks, Chenango county, N. Y. 

SRY SSUPPERT.A. Hien 

BYSSOPTERIA RADIATA. 

Byssopteria radiata, Hauu. Pal. N. Y., vol. v, pt.1. Plates and Explanations: 
Pl. 82, figs. 21, 22; pl. 80, fig. 11. Jan., 1888. 

SHELL large, wide-triangular, alate posteriorly; body undefined ; 
length about five-sevenths of the height ; anterior margin vertically 
truncate the entire height of the shell ; basal and posterior margins 

broadly rounded. Valves sub-equal, depressed-convex on the basal — 
and post-basal sides, sub-angularly gibbous on the umbo and along 
the anterior side. Hinge-line straight, less than the length of the 
shell. Beaks anterior, acute, elevated, and directed forward. An- 

terior end sub-nasute. : 

Test marked by strong, sub-equal, rounded radii which are wider 
than the interspaces, often bifurcating below the middle of their 
length, and on the outer portion of the undefined wing they are fas- 
ciculate and finer. Entire surface marked by strive of growth which 
become elevated into fascicles toward the margins. | 
A right valve has a length of 55 mm., and height 72mm. A left 

valve measures 54 mm. in length, and 79 mm. in height. 

This species is unlike any Pectinoid or Aviculoid form described in 
this volume, and has somewhat the aspect of several species of Am- 

BONYCHIA from the lower rocks, tee probably very distinct in 
its generic relations. 

Formation and locality. Inthe Upper anny group at Mansfield, 
Tioga county, Pa. 
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MY TIPAR CAV HALE: 

Sus-GeEnNus PLETHOMYTILUS, Hatt. 

MYTILARCA (PLETHOMYTILUS) KNAPPI. 

Mytiiarca (Plethomytilus) Knappi, Haut. Pal. N. Y., vol. v, pt. 1. Unpub- 
lished. 

SHELL of medium size; body ovate, obtuse, broad below; height 

nearly equal to the length; ventral margin rounded with a slight 

sinuosity at the byssal opening; dorsal margin broadly rounded. | 
Right valve moderately convex below, somewhat more convex in the 

umbonal region. Left valve similar in general characters. Hinge- 
line less than the height of the shell. Beak obtuse. 

Test thin below, thicker on the upper part and cardinal line. 
Surface marked by fine, regular, elevated striz of growth. Liga- 
mental area narrow, coarsely striated longitudinally. 

A right valve has a length of 48 mm., and height 44 mm. 

This species differs from P. ovzformis in its proportionally greater 
height, less attenuate beak, lesser convexity and the coarsely striated 
ligamental area. The relations of this species are somewhat obscure, 
owing to the obscure limitation of the beak and the effects of macera- 
tion and compression. It is however clearly distinct from any of the 
forms here described. | 

Formation and locality. In the shales of the Hamilton group on 
the shores of Skaneateles lake, N. Y. 

MYTILARCA PYRAMIDATA. 

Mytilarca pyramidata, Hau. Pal. N. Y., vol. v, pt 1. Plates and Explana- 
tions: Pl. 80, figs 1-3. Jan., 1883. 

SHELL of medium size; body sub-angularly ovate, pyramidal; length 
one-third greater than the height; ventral margin truncate and con- 
cave, curving abruptly into the basal margin; dorsal margin very 

gently curving to the beaks. Valves equal, convex, gibbous above, 
and sub-angular along the anterior umbonal slope. -The ventral 
side is rectangularly incurved. MHinge-line short. Beaks acute, 
extremely elevated, directed slightly forward and curving over the 
cardinal line. 

[Sen. Doc. No. 38. | 51 
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The test has not been preserved. ‘The casts are nearly a 

but guanine lamellose striz on the pallial margin. 
A specimen of this species has a length 36 mm., height 23 mm., 

breadth 22 mm. 

This form is shorter, more gibbous, more attenuate toward the 
beak, and less rounded on the posterior side than J. Chemungensis. 

Formation and locality. In the Schoharie grit, Schoharie county, 
Na ¥. 

MYTILARCA UMBONATA. 

Mytilarca umbonata, Hatu. Pal. N. Y., vol. v, pt. 1. Plates and Explanations ; 

Pl, 82, figs. 1-7. Jan., 1883. 

SHELL small to medium size; body ovate, acute above; length more 
than one-third greater than the height; ventral margin truncate, 
inflated at the byssal opening; basal margin abruptly rounded. 
Valves equal, strongly convex in the lower part and narrowly 
gibbous in the umbonal region. Ventral umbonal slope obtusely 
angular, concave between this and the ventral margin. Dorsal side 
not alate. Hinge-line short. Beaks acute, elevated, nearly vertical, 

arching over the cardinal line. 3 
Test thin, marked by fine concentric lines of growth which be- 

come crowded and lamellose toward the pallial margin. 
A specimen has a length of 33 mm., height 18 mm., breadth 19 mm. 

This species differs from I. Chemungensis in its shorter and more 
gibbous form ; the beaks more elevated and erect. 

Formation and localities. In the Middle herds group, Ithaca, 
N Y., and near Mansfield, Pa, 

MYTILARCA CARINATA, 

Nytilarca carinata, HALL. MS. 1877. 
‘s sf Hauu, S. A. MILLER in Cat. Amer. Pal. Foss., p. 197. 1877. 

Fe i‘ Haut. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : 
P1. 88, figs. 15-19. Jan., 18838. 

SHELL of small or medium size, body obliquely sub-ovate; length 
nearly twice the height, except in young specimens; ventral 
margin nearly straight or slightly concave for more than three- 
quarters of the length of the shell, thence rounding abruptly into 
the basal margin, then more gently rounded into the gently curving 
dorsal margin. Valves equal, depressed-conyex in the posterior part, 



LAMELLIBRANCHIATA. 403 

becoming moderately convex in the middle and scarcely gibbous 
above. ‘The ventral umbonal slope is angular, and the shell between 
it and the margin is concave. MHinge-line short, less than the 
height of the shell. Beaks anterior, prominent, acute, slightly 
curving forward. 

Test thin, marked by very fine concentric striz of growth, which 

are crowded on the anterior side and toward the base. Ligamental 
area of moderate width, finely striated longitudinally. Cardinal 
teeth small, diverging, situated under the extremity of the beak. 
Lateral teeth two, small, oblique, situated just below the posterior 

extremity of the hinge-line. 
A specimen has a length of 30 mm., and height 18 mm. A more 

elongate form has a length of 43 mm., and height 20 mm. A small 
individual has a length of 23 mm. and height 15 mm. 

This form differs from 1. Chemungensis in its proportionally shorter 
form, the young shells have a sub-triangular aspect, the ventral um- 

bonal slope is always angular, and the body is more distinctly arcuate. 
Formation and localities. In the middle portion of the Chemung 

group, Tioga and Chemung counties, N. Y. 

MYTILAROA REGULARIS. 

Mytilarca regularis, HAtL. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL above the medium size; body narrowly ovate; length less than 
twice the height ; byssal area scarcely depressed; ventral margin 
for two-thirds the length nearly straight, thence curving into the 
posterior margin which is regularly rounded; dorsal margin gently 
curving to the extremity of the cardinal line. Left valve gently 
and regularly convex in the posterior half, convex above and scarcely 
gibbous on the umbo. Right valve unknown. Hinge-line straight, 
short, oblique. Beak nearly erect, acute and abruptly attenuate. 

Test thin, marked by fine elevated concentric striz which are 
crowded on the ventral and dorsal sides of the valve. Ligamental 
area narrow, longitudinally striated. 

The specimen described hasa length of 48 mm.and height 28 mm. 

As compared with M, Chemungensis this species has a proportionally 
wider form; it 1s more nearly equilateral, the umbonal elevation is 
less abrupt and more nearly central. It is proportionally higher than 
M. occidentalis and less elevated along the umbonal slope. 

Formation and locality. In a sandstone of the Chemung group, 
near Leon Centre, Cattaraugus county, N. Y. 
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MYTILARCA SIMPLEX. 

Mytilarca (Modiola) simplea, Hath. Pal. N. Y., vol. v, pt. 1, Plates and 
Explanations; Pl. 33, figs. 19, 21 (20 in error). Jan., 1883. 

SHELL of medium. size; body elongate-ovate, with an acute apex ; 
length nearly twice the height; byssal area depressed ; margin below 
nearly straight for two-thirds the length ; posterior margin abruptly 
rounded; dorsal margin gently curving to the hinge-line. Valves 
equal, moderately convex in the posterior part, and gibbous on the 
umbo. The line of greatest convexity is on the ventral side of the 
axis. Hinge-line short. Beaks sub-erect, acute, abruptly attenuate. 

Test marked by fine, closely arranged, concentric striz. 
A specimen has a length of 41 mm., and height 25 mm. 

This species is somewhat intermediate to WM. Chemungensis and M. 
regularis, but’ is distinguished from the former by its shorter form, 
and from the latter by its greater convexity and more attenuate beak. 
This form and the succeeding were referred to MyTILOPs, but a care- 
ful comparison shows them to be related to the species here arranged 
under MYTILARCA. 

Formation and locality. In the sandstones of the Chemung group, 
west of Smethport, Pa. 

MYTILARCA GIBBOSA. 

Mytilarca gibbosa, HAuu. Pal. N. Y., vol. v, pt. 1. Unpublished. 

SHELL of medium size; body ovate-arcuate, obliquely truncate along 
the hinge-line ; length less than twice the height ; ventral margin 
nearly straight for more than three-fourths the length, abruptly 
curving into the posterior margin, thence gently rounded to the 
extremity of the hinge-line. Left valve very convex; the greatest 
convexity above the middle. Umbonal region gibbous. Right’ 
valve unknown. Hinge-line oblique, nearly equal to the height of 
the shell. Beak small, appressed, arching toward the ventral side. 

Test marked by fine concentric strive, which, at irregular intervals, 
are crowded into fascicles, leaving varices upon the surface of the 
cast. 

The specimen described has a length of 45 mm., and height 26 mm. 

This species is proportionally longer, beak more acute, and much 
more gibbous than MM. lata. 4 | 

Formation and locality. In the Upper Chemung group, Napoli, 
Cattaraugus county, N. Y. 
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MYTILARCA LATA. 

Uytilops (Modiola) lata, Haun. Pal. N. Y., vol. v, pt.1. Plates and Explana- 
tions: Pl. 38, fig. 22.° Jan., 1883. 

SHELL large; body broadly sub-elliptical, abruptly narrowing toward 
the beak on the dorsal side; length one-third greater than the 
height; byssal area slightly inflated, thence nearly straight for 
almost three-fourths the length of the shell; posterior margin 
broadly rounded; dorsal margin gently curved for two-thirds of the 
length and then truncated in nearly a direct line to the beak. 
Right valve moderately convex in the posterior part, becoming 
broadly convex in the middle, and somewhat gibbous in the um- 
bonal region. Left valve unknown. Hinge-line oblique; extent 
unknown. Beak elevated, erect, acute. 

Test marked by rather coarse, elevated lines of growth. 
The specimen described has a length of 60 mm. and height 40 

mm. 

This species somewhat resembles M. reguiaris, but the beak is more 
anterior, the body wider and more convex, and the truncation of the 
cardinal margin is much longer. 

Formation and locality. In the Chemung group, Randolph, Cat- 
taraugus county, N. Y. 

GOSSELETTIA, Barrors. 

GOSSELETTIA RETUSA. 

Gosselettia retusa, Haun. Pal. N. Y., vol. v, pt.1. Plates and Explanations: 

Pl. 80, figs. 1,2. Jan., 18838. 

SHELL of medium size; body very oblique, rhomboid-ovate, sub-arcuate; 
length one-third greater than the height; ventral margin nearly 

straight for two-thirds of the length, inflated at the byssal opening 
and concave below, thence abruptly curving into the broad basal and 
dorsal margin. Valves equal, regularly convex in the posterior part 
and gibbous in the umbonal region; the point of greatest convexity 
is above the middle. The ventral umbonal slope is sub-angular. 
Ventral side flat. Hinge-line short. Beaks acute, prominent, di- 

rected a little forward and incurved. 

Test of moderate thickness, marked by lamellose concentric lines 

of growth which at irregular distances are crowded into fascicles. 
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The specimen described has a length of 49 mm., height 32 mm., 
breadth 30 mm. 

This species differs from G. ¢riquetra in its proportionally longer 

form, less expanded posteriorly; hinge-line shorter and less oblique to 
the body of the shell; and the ventral umbonal slope is less wee 
along the length. 

Formation and locality. In the Hamilton group, Highteen-mile 
creek, Erie county, N. Y. 







ABSTRACT OF THE CHARACTERS OF THE GENERA IN- 
CLUDED IN THIS REPORT. 

For the sake of completeness and as a guide to the genera, it has 
seemed expedient to supplement the specific descriptions by a short notice 
of the generic characters with references to the accompanying plates. 
These plates are intended to represent the characteristic generic forms, 
and to convey in a measure some idea of the variety of forms embraced 
in each genus. In a primary sense, the plates are also designed as a 
key to the genera, and to facilitate the study of the principal charac- 
ters of the monomuscular Devonian lamellibranchiata of the State of 
New York, 

CLASSIFICATION. 

Porc a Pernopecten. 7} 
ala Crenipecten. 

} Aviculopecten. 

| 

AVIPECTENID& < Lyriopecten. | 
Pterinopecten. 
Pterinea. 

eR wrip ia s. g. Vertumnia. 
. Actinopteria. L cine 

| Ptychopteria. ee 
{ Limoptera. 
Glyptodesma. 
Leiopteria. 
Leptodesma. 
Pteronites. 
Paleopinna. 

| Ectenodesma. 

] 
| 

Amponycutip@ 4 Byssopteria. | 
( Mytilarca s. g. Plethomytilus. 

Mytinip2s | Mytilarca. | equivalve. 

J 

AVICULID 45 

Gosselettia., 
Modiola s. g. Mytilops. 

5 

Pernopecten,* Winchell. Shell like Pecten. Hinge with a central 
cartilage pit and a crenulated hinge-plate on each side below the hinge- 
margin. This and the following genus appear to be more nearly 
related to the genus Pecten than to Aviculopecten. 

EXAMPLES — Pernopecten limiformis. PI. i, figs. 1, 2. 
Pernopecten Shumardanus. Pl. i, fig. 3. 

* See note, page 277. 

[Sen. Doc. No. 38.] 59 
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Crenipecten, Hall. ike Pecten or Aviculopecten in form. Hinge 
furnished with a series of small cartilage pits throughout its entire 
length. 
EXAMPLES — Crenipecten Winchelli. PI. i, figs. 4, 5. 

Crenipecten Leon. P1. i, fig. 6. 
Crenipecten amplus. P\. i, fig. 7. 
Crenipecten crenulatus. Pl. i, figs. 8, 9. 

Aviculopecten, McCoy, is emended to include those forms which have 
' the hinge-line usually shorter than the transverse diameter, and both 

ears well-defined. ‘Test ornamented with rays. 

EXAMPLES — Aviculopecten princeps. PI. ii, figs. 1-4. 
Aviculopecten fasciculatus. Pl. ii, fig. 5. 
Aviculopecten duplicatus. PI. ii, fig. 6. 
Aviculopecten rugestriatus. P1. ii, fig. 7. 
Aviculopecten dolabriformis. P). ii, fig. 8. 
Aviculopecten insignis. P1. ii, fig. 9. 
Aviculopecten bellus. PI. ii, figs. 10, 11. 

_ Lyriopecten, Hall. Differs from the preceding in the short hinge- 
line and very small anterior ear. Test usually ornamented with strong 
rays. 
EXAMPLES — Lyriopecten magnificus. P1. ii, fig. 12. 

Lyriopecten interradiatus. PA. ii, fig. 18. 
Lyriopecten cymbalon. P|. ii, fig. 14. 

Pterinopecten, Hall. Winge-line long. Lars not well-defined, being 
simple expansions or extensions of the upper lateral margins to the 

~ hinge-line. Test ornamented with rays. 
EXAMPLES — Pterinopecten undosus. Pl. 1, figs. 12, 13. 

Pterinopecten vertumnus. Pl. 1, figs. 14, 15, ; 
- Pterinopecten erectus. P1. i, fig. 16. 

Pterinea, Goldfuss. Shell inequivalve, inequilateral ; posterior side 
alate; anterior end nasute or auriculate. Ligament internal; liga- 
mental area longitudinally striated. Cardinal teeth two or more. 
Lateral teeth linear oblique. Posterior muscular impression large, 
situated on the post umbonal slope. Anterior muscular impression 
small, situated within the rostral cavity. Test ornamented with rays. 

EXAMPLES — Pterinea flabella. PI. ii, figs. 1-3. 
Pterinea Chemungensis. PI. iii, fig. 4. 

S.g. Vertumnia, Hall. Differs from Pterinea in having the right 
valve convex, and the left flat or concave. Hinge area narrow. 

EXAMPLE — Pterinea (Vertumnia) reversa. Page 294. 

Actinopteria, Hall. Differs from Pterinea in the absence of a 
broad striated ligamental area and strong cardinal and lateral teeth. 
Right valve subconvex. Surface with fine rays. 

EXAMPLES — Actinopteria subdecussata. PI. iii, fig. 9. 
Actinopteria Boydi. PA. iii, figs. 10, 11. 
Actinopteria eta. P\. iii, figs. 12, 18. 
Actinopteria muricata, Pl, iii, fig. 14. 
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Ptychopteria, Hall. Differs from Actinopteria in the nasute ante- 
rior extremity, and large straight wing marked by a strong longitudi- 
nal fold. Hinge-line narrow, linear; furnished with one or two linear 
oblique cardinal and lateral teeth. Surface with fine rays. 

HxaMPLes — Ptychopteria Beecheri. PI. iii, figs, 15, 16. 
Ptychopteria Salamanca. PI. iii, figs. 17, 18. 
Ptychopteria Proto. PI. iii, fig. 19. 

Limoptera, Hall. Shell large, inequivalve, inequilateral, subquad- 
rate, strongly alate on the posterior sifle, auriculate on the anterior 
end. lLigamental area large, common to both valves, wider in the left 
valve, longitudinally striate and extending to the cardinal extremities. 
The hinge has an oblique posterior tooth and several cardinal folds 
under the beak. Anterior muscular impression very small and deep, . 
situated at the apex of the rostral cavity ; posterior impression large. 
Pallial line simple, formed of a series of small deep pits. Inter-pallial 
area with numerous small pits for the attachment of umbonal muscles. 
Test radiated ; radii becoming obsolete with age. 

Exampies — Limoptera macroptera, P. iii, figs. 5, 6. 
Limoptera cancellata. Pl. ini, fig. 7. 

Glyptodesma, Hall. Shell aviculoid, erect or moderately oblique ; 
inequivalve. Ligament external. Ligamental area striated, continu- 
ous. Hinge with two strong lateral teeth, and numerous irregular 
transverse plications along the cardinal margin. In form the shells of 
this genus resemble Actinodesma; but they have not the prominent 
diverging teeth of that genus. Surface marked by concentric strie. 

EXAMPLE — Glyptodesma erectum. PI. iv, figs. 1-8. 

Leiopteria, Hall. Shell aviculoid, oblique, subrhomboidal. Anterior 
extremity auriculate; wing large, extremity produced. Test without 
proper rays. Ligament external. Ligamental area marked by fine 
parallel longitudinal strie. Hinge with one or two oblique slender 
lateral teeth. The cavity of the beak is partially separated from the 
anterior end by a short partition or clavicle. 

Exampies — Leiopteria Rafinesquir. Pl. iv, figs. 9, 10. 
Leiopteria Dekayt. ~P1. iv, fig. 11. 

Leptodesma, Hall. In its prevailing forms this genus is similar to — 
Leiopteria, except that the anterior end is always nasute and acute in- 
stead of auriculateand rounded. Hinge narrow, furnished with a slen- 
der lateral tooth just posterior to the beak and nearly parallel to the 
hinge-line. Ligament external. Ligamental area narrow, extending 
the entire length of the hinge, marked by fine, sharp, longitudinal 
strie. ‘Test with concentric strie. 

ExaMpPuLes — Leptodesma longispinum. PI. iv, fig. 12. 
Leptodesma Hector. PI. iv, figs. 18, 14. 
Leptodesma flaccidum. PA. iv, fig. 15. 
Leptodesma propinquum. Pl. iv, fig. 16. 
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Piteronites, McCoy. ‘This genus is restricted to those possessing the 
characters of the original types. Body very oblique. Hinge-line 
longer than the body of the shell. Wing and hinge extended poste- 
riorly. Test marked by concentric striz. 

EXAMPLE — Pteronites profundus, PI. iv, fig. 17. 

Paleopinna, Hail. Shell, in outline, somewhat similar to Pinna, 
gaping in front. ‘l'est marked by fine radiating lines. Body more 
convex and test with finer rays than in the ordinary Pinna. Hinge- 
line simple. i 

ExAMPLE — Paleopinna flabella. Pl. v, fig. 14. 

Eictenodesma, Hall. Resembles Glyptodesma in outline, except that 
the anterior wing is more produced and both wings more acute at their 
extremities. Test ornamented with rays. 

EXAMPLE — Lctenodesma birostratum. Pl. iii, fig. 8; Pl. iv, fig. 18. 

Byssopteria. Shell erect, equivalve. Alate posteriorly, truncate, 
and with a nasute projection in front. Surface radiated. 

EXAMPLE — Byssopteria radiata. Pl. v, fig. 13. 

Mytilarca, s. g. Plethomytilus, Hall, Equivalve, mytiloid, gibbous 
shells with a finely striated ligamental area. Posterior side subalate. 
Hinge-line transverse. Lateral teeth small, oblique; no cardinal teeth 
have been observed. ‘lest with concentric strie. 

ExaMpLes — Mytilarca (Plethomytilus) ponderosa. Pl. v, figs. 1, 2. 
Mytilarca (Plethomytilus) oviformis. PI. v, fig. 4. 

Mytilarca, Hall. Shell equivalve, inequilateral and mytiliform with 
terminal beaks and short hinge-line, which is bordered by a flattened, 
longitudinally striated, ligamental area of greater or less extent. Car- 
dinal teeth small, situated beneath the beak. Posterior teeth small 
and oblique, situated at the post-cardinal extremity of the hinge. Test 
free from radii, with a single known exception. 

EXAMPLES —WMytilarca lata. Pl. v, fig. 3. 
Mytilarca Chemungensis. Pl. v, figs. 5, 6. 
Mytilarca carinatu. Pl. v, figs. 7, 8. 

Gosselettta, Burrois, Shell subtriangular, truncate on the anterior 
side, subalate on the posterior side. Ligamental area wide, longitudi- 
nally striate. Cardinal teeth strong, situated under the beak. Lateral 
teeth elongate. Surface marked by concentric strie. 

EXAMPLE — Gosselettia triquetra. Pl. v, figs. 9, 10. 

Modiola, s. g. Mytilops, Hall. ‘The fossils of this genus resemble 
Modiola and Lithodomus in external form, and may also be compared 
with the fossil genus Myoconcha. Hinge-line narrow, oblique, ex- 
tending about one-half the length of the shell. Beaks terminal. 

ExaMPLE -—Modiola (Mytilovs) precedens. P1. v, figs. 11, 12. 
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DESCRIP TTON 'S 
oF 

FOSSIL CORALS FROM THE NIAGARA AND UPPER HEL- 
DERBERG GROUPS. 

The fossil corals of the museum collections have been accumulating 
for many years, but there has been little opportunity of giving special 
systematic attention to theirstudy. In 1876 some forty plates of photo- 
graphic illustrations of species occurring in the Upper Helderberg and 
Hamilton groups were published. In the meantime large collections have 
been made from these rocks, and in 1877 the writer purchased of 
Rev. H. Herzer, now of Berea, Ohio, an extensive collection made from 

the several formations of Ohio, Indiana, Kentucky, Tennessee, Canada 

West and New York. This collection is especially rich in corals, 
from the Falls of the Ohio and adjacent country, and the speci- 
mens have been prepared with great care and labor to show the 

structure. The organic body being in a silicified condition has per- 
mitted the use of acids for the removal of the matrix and the filling 
of the cells. In this manner, through the labor of Mr. Herzer, a very 
remarkable collection had been:formed. Later on Dr. James Knapp 
and Henry Nettleroth Hsq., of Louisville have contributed many 
specimens from the Falls of Ohio and the vicinity of Louisville which 
have increased the value and interest of the former collection. 

Mr. C. D. Walcott, now of the United States Geological Survey, has 
made, for the State Museum, very extensive collections of corals from 
the Upper Helderberg limestone of Western New York and Canada 
West; and from Hastern New York, collections have been made by 
Dr. J. W. Halland others. The writer has likewise employed Mr. John 
De Cew, of Cayuga, Ontario, in collecting the corals of that part of the 
country and he has purchased acollection of these fossils from Mr. Ed- 
mond De Cew, of the same place. These collections altogether, have 
furnished a considerable amount of new material for study and descrip- 
tion. 
' Nearly all the species heretofore described by MM. Edwards and 

Haime, Mr. Billings, and Dr. Rominger have been recognized in these 
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combined collections, but are not here indicated for want of space for 
a complete description of the species. The accompanying paper con- 

tains descriptions of the Cyathophylloid forms which have been recog- 
nized as new or not heretofore described. 

My thanks are especially due to Mr. George B. Simpson, without whose 
efficient aid I could not, at the present time, have undertaken the prepa- 

ration of this paper. He has already, during previous years, in con- 
nection with myself, made critical studies of the species during their 
examination for the selection of specimens for drawing, for the pale- 
ontology of New York. He is therefore familiar with these forms, 
especially of the Upper Helderberg group in all their varying aspects. 

More than eighty plates of original drawings of corals, for the Pale- 
ontology of New York have been completed for more than two years 
past (some of these having been published in 1876), but the delay in 
the publication of that part of the Natural History of the State, renders 
it important to present through other channels, some evidence of work 
done. Unfortunately for that work and for the evidence of general 
progress in the work of the State Museum, we have had no publication 
(except a single separate paper*) since 1879. 

The present (35th) report contains the scientific paperst communi- 
cated with the 33d and 34th Reports of the State Museum, except 
the Reports of the State Botanist. 

* The corals and Bryozoans of the Lower Helderberg Group. 

+ The paper on the Bryozoans of the Upper Helderberg and Hamilton Groups, 
communicated to the 33d Report of the State Museum having been published, in 

abstract, in the Transactions of the Albany Institute, is for the present, with- 
drawn from the Museum Report. 



FOSSIL CORALS OF THE NIAGARA GROUP. 

STREPTELASMA, HALL. 

STREPTELASMA ? (ZAPHRENTIS?) EXSTANS, 7. sp. 
Corallum simple, turbinate; diameter of the calix 20mm., depth 20 

mm., sides regularly and abruptly sloping toward the center, where 
there is an elevation, having a diameter at the base of 7 mm. anda 

height of nearly 10 mm.; number of lamelle 74, of nearly uniform size 
at the margin, alternating below ; on the anterior side is one lamella 
more developed than the others toward which a few of the adjacent 
lamelle converge, on each side of, and adjoining this prominent 
lamella, are four small ones, and on the dextral and sinistral sides of 

the calix, at equal distances from the anterior ray, are four other 
small lamellee. 

Formation and locality. Niagara limestone, Milwaukee, Wisconsin. 

STREPTELASMA ? (ZAPHRENTIS) ? LIMITARE, %. Sp. 

Corallum simple, turbinate, curved; diameter of the calix 25 mm., 

depth 20 mm., anterior side nearly vertical; fossette situated poster- 
iorly, commencing at the center, not extending on the sides; the 
extremities of the lamelle coalesce, forming a well defined vertical 
wall to the fossette; number of lamelle 70, of uniform size at the 

margin, alternating below, the principal ones extending to the margins 
of the fossette. 

Formation and locality. Niagara Limestone, Racine, Wisconsin. 

PTYCHOPHYLLUM, Epwarps & Harms. 

PTYCHOPHYLLUM FLORIFORME, 2. Sp. 

Corallum simple, turbinate; diameter of the calix 35 mm., depth 10 
mm., for a distance of 8 mm, from the margin the sides are gently, 

then abruptly, sloping toward the center; a space at the bottom 7 mm, 
in diameter elevated and indented on one side by the fossette, which © 
‘consists of a shallow pit not extending on the sides of the calix, its 

[Sen. Doc. No. 38. } 52 
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continuation in that direction being marked by a single more promi- 
nent lamella; number of lamellee 62, flattened and of nearly uniform 

size near the margin, alternating below; afew of the larger lamellz con- 

verge to the single ray in the line of the fossette, but the greater portion 
continue to the center, where they are twisted and elevated forming 
a false columella. 

Formation and locality. Niagara limestone, Racine, Wisconsin. 

PTYCHOPHYLLUM FULCRATUM, 2. Sp. 

Corallum simple, broadly turbinate, usually straight; increasing by 
calicular gemmation, the buds proceeding from near the margin ; ex- 
terior with concentric wrinkles and stri#; external coste distinct. 

There are numerous slender exterior processes which served for attach- 

ment and support. The largest specimen observed has a height of 20 
mm., diameter of the calix 50 mm.; for some distance from the mar- 

gin the calix is flat or gently sloping, then abruptly descending, 

frequently nearly vertical; a convex space at the bottom from 8 to 12 
mm. in diameter; number of lamelle 60, of uniform size, extending 

to the center where they are twisted and elevated forming a false col- 
umella ; near the margin they are broad and flattened, becoming thin- 
ner as they approach the center. In young individuals there is an ob- 

scure fossette which is obsolete in all the older ones observed. 
Formation and locality. Niagara Group, Louisville, Kentucky. 

CHONOPHYLLUM, Epwarps AND: Hare, 

CHONOPHYLLUM VADUM, 7. Sp. 

Corallum simple, turbinate, straight or slighly curved, acute at the 
base, regularly expanding to the calix ; exterior with numerous abrupt 
constrictions, and fine concentric striz ; external costz very distinct ; 

height 35 mm., diameter of the calix 20 mm., depth 10 mm., sides 

slightly concave; a flat space at the bottom 5 mm. in diameter ; num- 
ber of lamellee 70, flat, and of nearly uniform size at the margin, be- 

- coming thinner and alternating in size below; the principal ones 
extending to the center, where they are twisted and very slightly 
elevated. 

Formation and locality. Niagara Group, Louisville, Kentucky. 

CHONOPHYLLUM CAPAX, ”. Sp. 

Corallum simple, broadly turbinate, regularly expanding ; exterior 
with numerous concentric wrinkles and striations. Externally there 
are numerous slender processes, quite evenly distributed, which served 

for attachment and support; when exfoliated the exterior has a some-, 
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what compressed vesiculose appearance; corallum consisting of thin, 
superimposed lamine ; height 35 mm., diameter of the calix 60 mm. 
depth 12 mm.; for a distance of 20 mm. from the margin it is gently ~ 
sloping, then nearly vertical; a convex space at the bottom 15 mm. in 
diameter; tabule thin; fossette small, deep, not extending on the 

side of the calix ; number of lamellz 160, alternating in size, the smaller 
ones rudimentary, not more than one sixth the thickness of the others ; 
near the margin the larger ones are broad, angular, having a width 
of about 1.50 mm, becoming thinner as they approach the center where 

they are twisted and elevated, forming a false columella. 

This species has nearly the same form as P. fulcratum; it has also 
' similar processes for attachment, and might, on a cursory examina- 
tion, be mistaken for that species, but it is much more distinctly 
composed of thin, invaginated lamine; the lamella are.decidedly al- 

ternating in size and there are well developed tabule. 
Formation and locality. Niagara limestone, Louisville, Kentucky. 

HALLIA, Epwarps anp HAImME. 

I have adopted the Genus Hauuia of Edwards and Haime after 
much hesitation and misgiving. Among the large collection of corals 
from the Falls of the Ohio, the locality of the typical form of the genus, 
I have not found a single specimen possessing the characters given in the 

figure 3, pl. VI, of Polypiers des Terrains Paleeozoique, and have been in- 
clined to regard it as a possible modification of AULACOPHYLLUM, of 
which there are several species from that locality. There are, how- 
ever, among the collections of the Niagara Group several forms which 
cannot, with propriety, be referred to the AULACOPHYLLUM or STREP- 

TELASMA, but which possess the characters attributed to HALLIA. 

These forms are therefore, for the present, placed under this generic 
term. 

HALLIA SCITULA, 2. sp. 

Corallum simple, small, broadly turbinate or patellate, rapidly ex- 
panding, length of posterior side 5 mm., of the anterior side 8 mm.; 
calix shallow, campanulate, diameter 15 mm.,a flat or slightly con- 

vex space at the bottom 5 mm. in diameter, with a small oval depression 
at the center; number of lamelle 60, of nearly uniform size at the 
margin, alternating below; commencing at the center and continuing 
to the anterior margin is a single lamella more prominent than the 
others, and to which about one-half of them converge, the remainder 
continuing to the central depression. 

Formation and locality. Niagara Group, Louisville, Kentucky. 
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HAULLIA DIVISA, 2. sp. 

Corallum simple, turbinate, curved, acute at the base, regularly ex- 
panding to the calix ; height 15 mm., diameter of the calix 10 mm., 
depth 5 mm., quite seralee 3 concave; there are two Jamelle, com- 
mencing at ae center and continuing tc the anterior and posterior mar- 

gins, which are much more prominent than the others, the one situated 
on the anterior portion being about twice the length of the other; number 
of lamellz 50, alternating in size, the smaller ones scarcely more than 

rudimentary, a few more than one-half of the principal ones converging » 

to the prominent lamella of the anterior side, the remainder toward 

the center and the prominent lamella of the posterior side. 
Formation and locality. Niagara group, Louisville, Kentucky. 

HALLIA DIVERGENS, 7. sp. 

Corallum simple, turbinate, curved; diameter of calix 20 mm., 

length of anterior side 22 mm., of stan side 12 mm.; sides abruptly 
and regularly sloping to the center; number of lamelle 60, alternating 
in size, the smaller ones being scarcely more than rudimentary ; com- 
mencing at the center and continuing to the anterior margin is a sin- 
gle stronger lamella to which about one-half of the others converge, the 
remainder converging to the transverse lameliz and the center of the 
calix. 

Formation and locality. Niagara limestone, Racine, Wisconsin. 

HALLIA PLUMA, 2. Sp. 

Corallum simple, turbinate, diameter of the calix 20 mm., length of 
posterior side 8 mm., of anterior side 25 mm., sides regularly sloping ; 
commencing at the center, and continuing about half way to the an- 
terior margin, is a narrow, very shallow fossette, which is scarcely per- 
ceptible a short distance from the center and along the middle of which 
is a single lamelle more conspicuous than the fossette; number of 

lamelle about 90, alternating in size, the smaller ones being scarcely 

more than rudimentary; somewhat more than one-half of the larger 
lamellze converge to the fossette and the median lamella, the remain- 

der to the transverse lamelle and the center of the calix. This species 
may be distinguished from H. divergens by the more unequal sides of 
the calix, the shallow fossette and the finer lamellee. 

Formation and locality. Niagara limestone, Racine, Wisconsin. 

ANISOPHYLLUM, Epwarps anp Harmer. 

ANISOPHYLLUM UNILARGUM, 22. sp. 

Corallum simple, turbinate, slender, acute at the base, regularly ex- 
panding to the calix; height 30 mm., diameter of the calix 12 mm., 
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depth 10 mm.; number of lamelle 50, alternating in size, smaller ones 

rudimentary ; commencing at the center and continuing to the ante- 
rior margin is an excessively developed lamella which is prominent at 
‘the center, becoming less so as it approaches the margin, and at nearly 
right angles to it are two narrow fossettes ; the two lamelle anterior 

to the fossettes are somewhat more prominent than the others. 

Formation and locality. Niagara group, Louisville, Kentucky. 

ANISOPHYLLUM TRIFURCATUM, 1. Sp. 

Corallum simple, elongate, turbinate, slender, very gradually en- 
larging ; exterior with numerous concentric wrinkles and striations ; 
height 20 mm., diameter of the calix 8 mm., depth 5 mm., number of 
lamellee 54, three of the lamelle more prominent than the others, one 
of which is situated anteriorly, the other two laterally, the remainder 
alternate in size, the smaller ones extending but a short distance from 
the margin ; some of the lamelle converge to the three prominent 
ones, the others to the center of the calix. ‘This species may be dis- 
tinguished from A. unilargum by its somewhat more slender form, 
its thinner lamellz and the absence of lateral fossettes. ‘The promi- 
nent lamelle are not excessively developed. 

Formation and locality. Niagara group, Louisville, Kentucky. 

ANISOPHYLLUM? BILAMELLATUM, n, sp. 

Corallum simple, turbinate, curved, acute at the base, regularly ex- 

panding to the calix; exterior with frequent rounded annulations; 
external costz distinct; height of corallum 35 mm., diameter of the 

calix 20 mm., length of anterior side 25 mm.; the bottom of the cup 
is 4 mm. from the posterior side ; number of Jamelle 64. Commenc- 
ing at the bottom of the calix, and extending to the dextral and sinis- 
tral margins, are two excessively developed lamellae, the remainder 

alternate in size, the larger ones extending to the bottom of the calix,. 
Formation and lecality. Niagara group, Louisville, Kentucky. 

ZAPHRENTIS, RAFINESQUE. 

ZAPHRENTIS RIGIDA, 7. sp. 

Corallum simple, turbinate, slightly curved, diameter of the calix 
20mm., depth 20 mm., sides abruptly descending; a space at the bottom 
10 mm. in diameter convex; fossette situated anteriorly, narrow, deep, 

margins well defined, not extending on the side; number of lamelle 
70, of nearly uniform size at the margin, decidedly alternating below, 
the smaller ones extending to the convex space at the bottom, the 
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others to the center, where they are twisted, not elevated. The calix 
of this species most nearly resembles that of S?(Z?) limitare but is 
proportionally deeper, the Jamelle are more decidedly alternating in 
size and are twisted at the center. The sides are more nearly equal. — 

Formation and locality. Niagara limestone, Racine, Wisconsin. 

ZAPHRENTIS CRISTULATUM, 2. Sp. 

Corallum simple, turbinate, curved; diameter of the calix 30 mm., 

depth 20 mm., sides parallel with the exterior of the corallum ; a space 

_ at the bottom 15 mm. in diameter slightly convex; fossette consisting 
of a deep depression situated anteriorly, not extending on the side of 
the calix; number of lamelle from 90 to 100, decidedly alternating in 

size, the smaller ones about one-fourth the thickness of the others, 

which fasciculate, coalesce and extend to the center, where they are 
elevated, forming an elongate crest about 6 mm. in Heene in a line 
with the fossette. 

Formation and locality. Niagara limestone, Racine, Wisconsin. 

ZAPHRENTIS PRESSULA, 2. Sp. 

Corallum simple, turbinate, curved, compressed ; calix oval, length 

50 mm., width 35 mm., depth 30 mm.; fossette dextral, narrow, deep, 

not extending on the side of the cup; a space at bottom of calix 30 
mm. in length and 25 mm. in width slightly convex ; number of lam- 
elle about 120, of nearly uniform size at the margin, decidedly alter- 
nating below; the principal lamelle fasciculate and coalesce, a few 
extending to “he center, where they apes as interrupted contorted 
ridges. 

Formation and locality. Niagara limestone, St. Charles, Illinois. 
e 6 

ZAPHRENTIS LATISINUS, ”. Sp. 

Corallum simple, broadly turbinate, acute at the-base, regularly ex- 
panding to the calix ; length of posterior side 20 mm., of anterior side 
50 mm., calix broadly oval, length 45 mm., width 35 mm.; tabule 
broad, extending the entire diameter of the corallum; fossette com- 

-mencing 8 mm. from the center and continuing to the anterior mar- ~ 
gin, deep and very conspicuous, width 10 mm.; a smooth, slightly 

depressed space, of the same width as the fossette, continues to the cen- 
ter ; number of lamelle 40, of uniform size, extending to the smooth 
space at the bottom of the calix. 

formation and locality. Niagara limestone, Drummond’s Island. 

_ZAPHRENTIS SUBVESICULARE, 1. Sp. 
Uorallum simple, elongate, turbinate, tortuous, acute at the base, 

quite regularly expanding to the calix, exterior with concentric 
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wrinkles and rounded annulations; when exfoliated the exterior has 
a somewhat vesicular appearance ; height of corallum from 40 to 50 mm., 
diameter of the calix from 15 to 20 mm., depth 10 mm., a space at the 

bottom from 8 to 10 mm. in diameter flat, indented on the posterior 
margin by the fossette, which consists of a narrow, deep pit not ex- 
tending on the side of the calix; number of lamelle from 60 to 70, 
of nearly uniform size at the margin, decidedly alternating below, the 
principal ones extending to the center, where they are sometimes 
slightly twisted, often only faintly: indicated on the tabule at the bot- 

tom of the calix. 
Formation and locality. Niagara group, Charlestown, Indiana. 

ZAPHRENTIS SUBVADA, 2. Sp. 

Corallum simple, turbinate, curved; diameter of the calix 35 mm., 

depth 15 mm., a space at the bottom 15 mm. in diameter convex, in 
the center of which is an clongate elevation having a height of 4 mm.; 
tabule broad; number of lamelle 84, decidedly alternating in size, 
the smaller ones being about one-fourth the thickness of the others 
which fasciculate and coalesce, a few of them extending to the center and 
apparently forming the crest-like elevation at the bottom of the calix. 

_ formation and locality. Niagara limestone, Racine, Wisconsin. 

AMPLEXUS, SowzErsy. 

AMPLEXUS UNIFORME, 7. Sp. - 

Corallum simple, diameter of the calix 15 mm., depth 15 mm., flat 
for a distance of 2 mm. from the margin, then vertical; tabule broad, 
the bottom flat and smooth ; number of lamella 30, of uniform size, 

crenulated, extending to the flattened space at the bottom. 
Formation and locality. Niagara limestone, Port Byron, Illinois. 

AMPLEXUS JUNCTUM, 7. sp. 

_ Corallum simple, diameter of the calix 8 mm., depth 18 mm., sides 
vertical, number of lamelle 26, of uniform size, their margins finely 

denticulated ; between the lamelle are transverse dissepiments, 12 in 
the space of 5mm. ‘This species is very similar to A. wniforme, but 
the depth is proportionally much greater and the lamelle are more 
closely arranged. 

Formation and locality. Niagara limestone, Port Byron, Illinois. 

CYATHAXONIA, Micuetin. 
CYATHAXONIA COLUMELLATA, 2. sp. 

Corallum simple, turbinate, slightly curved; diameter of the calix 
20 mm., depth 15 mm.; fossette inconspicuous or obsolete ; a space at 
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the bottom of the calix 10 mm. in diameter convex, in the center of 

which is a smooth elevated node about 5 mm. in height ; number of 
lamellee 70, decidedly alternating in size, the smaller ones extending 
to the convex space at the bottom of the cup, the others to the node 
at the center. 

Formation and locality. Niagara limestone, Racine, Wisconsin. 

CYATHAXONIA HERZERI, 7. sp. 

Corallum simple, turbinate, straight or slightly curved, acute at the 
base, regularly expanding to the calix; height 45 mm., calix oblique, 
diameter 30 mm., length of anterior side 15 mm.; columella conical, 

7 mm, in height; number of lamella about 100, alternating in size, 
the smaller ones about one-third the thickness of the others which 
continue to the columella. 

Formation and locality. Niagara group, Louisville, Kentucky. 

CYATHOPHYLLUM, Goupruss. 

CYATHOPHYLLUM INTERTRIUM, 7. Sp. 

Corallum simple, broadly turbinate, base obtuse, regularly expanding 
to the calix ; external costa very distinct ; exterior with frequent slender 
processes which served for attachment and support; height of coral-. 
lum 15 mm., diameter of the base 7 mm., of the calix 18 mm., depth 
5 mm., quite regularly concave; a space at the bottom flat or slightly 
curved ; tabule broad, extending the entire diameter of the corallum. 

There are 30 quite prominent thin lamelle, and between each two of 
these are three smaller lamelle; the large ones extend to within from 
3 to 5 mm. of the center, leaving a smooth space from 6 to 10 mm. in 
diameter. . 

Formation and locality. Niagara group, Louisville, Kentucky. 

CYATHOPHYLLUM BULLULATUM, 7. SD. 

Corallum simple, turbinate, curved, acute at the base, regularly ex- 
_ panding to the calix; proportional height and diameter varying from 

20 mm. in height and 25 mm. in diameter at the calix, to 35 mm. in 
height and 20 mm. in diameter ; exterior with numerous concentric 
wrinkles and fine striations; depth of calix 10 mm., broadly campan- 
ulate, a space at the bottom of 5 mm. in diameter flat or convex; 
number of lamellae 60, of nearly uniform thickness, alternating in 
length, the longer ones continuing to within 2 or 3 mm. of the 

center, leaving a smooth space of from 4 to 6 mm. in diameter. The 
inter-lamellar vesicles are very distinct, sometimes obscuring the lam- 

elle, the corallum closely resembling a Cystiphyllum. 3 
Formation and locality. Niagara group, Perry county, Tennessee. 
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HELIOPHYLLUM, Hatt. 

HELIOPHYLLUM GEMMIFERUM, 7. sp. 

Corailum simple, turbinate, usually nearly straight; increasing by 
calicular gemmation, the buds proceeding from the flat, marginal por- 
tion of the calix, and usually turning outward at a short distance from 
the base ; frequently 9 or 10 buds froma single corallum ; exterior with 

numerous concentric wrinkles and striations, and frequent processes 
which served for attachment and support; the proportional height 
and diameter of this species is variable, some individuals having a 
height of 40 mm. and a diameter at the calix of 10 mm., and others 
having a height of 30 mm. and a diameter of 30 mm.; in a calix 20 
mm. in diameter the sides, for a distance of 6 mm. from the margin, 

are flat or gently sloping, then abruptly sloping toward the center 
- where there is an elevation of 5 mm. in diameter, and of nearly the 
- same height; number of lamelle 60, of nearly uniform size at the 

margin, thickened and gently rounded, becoming thinner and alter- 
nating below; on the sides the smaller ones coalesce with the others 

which continue to the center, where they are twisted and elevated. 
Formation and locality. Niagara group, Louisville, Kentucky. 

HELIOPHYLLUM PRAVUM, 2. sp. 

Corallum simple, elongate, turbinate, curved or tortuous, acute at 

the base, with frequent constrictions above, not regularly expanding 
to the calix ; exterior with numerous, narrow, angular annulations; 

height of corallum 25 mm., diameter of the calix 10 mm., depth 5 
mm., some individuals having a greater proportional diameter ; calix 
campanulate, a flat space 5 mm.in diameter at the bottom; fossette 

- dextral, moderately conspicuous at the bottom, becoming obsolete be- 

fore reaching the margin; number of lamella 50, of uniform thick- 

ness, alternating in length, rounded at the margin, becoming very 
thin as they approach the center; the shorter lamellae continue to the 

flattened space at the bottom of the calix, the others to within a short 
distance of the center, leaving a well-defined concave space of 2 mm, 

in length and 1 m. in width, in continuation of the fossette ; dentic- 
ulations thin, prominent, 11 in the space of 5 mm. 

Formation and locality. Niagara group, Louisville, Kentucky. 

HELIOPHYLLUM DENTILINEATUM, %. Sp. 

Corallum simple, elongate, turbinate or sub-cylindrical, with fre- 

quent constrictions, not regularly expanding to the calix ; diameter 
of the calix 10 mm., depth 5 mm.; sides vertical, bottom slightly con- 
vex ; tabule broad, extending nearly the entire diameter of the coral- 

[Sen. Doc. No. 38. ] ee 
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lum ; number of lamelle 60, alternating in size, the smaller ones fre- 

quently indicated only by an intermediate row of nodes, several of the 

larger ones extend entirely across the tabula at the bottom of the 
calix ; denticulations strong, those of the smaller lamelle and on the 
bottom of the calix appearing as rows of minute nodes. This species 
will be easily recognized by its slender, frequently constricted form, 
the vertical sides of the calix and the nodose lamelle extending across 
the bottom. 

Formation and locality. Niagara group, Louisville, Kentucky. | 

HELIOPHYLLUM MITELLUM, 7. sp. 

Corallum simple, small, broadly turbinate, attenuate below, quite 
regularly expanding to the calix; height 10 mm., diameter of the calix 

15 mm., depth 5 mm., quite regularly sloping to the center ; at the bot- 
tom a small flat or concave, smooth space ; fossette very obscure or ob- 
solete ; exterior with numerous concentric wrinkles, occasionally with 
sharp constrictions; external striz very distinct; number of lam- 
elle 60, alternating in size, the smaller ones being about one-half the 

thickness of the others, which continue nearly to the center of the 

calix ; denticulations narrow, prominent, appearing as slender spinules, 
14 in -the space of 5 mm.; on the sides of the lamelle the striz are 
rounded. 

Formation and locality. Niagara group, Louisville, Kentucky. 

HELIOPHYLLUM PUTEATUM, 2. sp. : 

Corallum simple, small, turbinate, curved; exterior with sharp, thin 

annulations and numerous concentric strive ; acute at the base, quite 
regularly expanding to the calix; height 12 mm., diameter of the calix 
10 mm., depth 5 mm., at the center is a depression of 3 mm. in depth 

and 3 mm. in diameter at the top, gradually growing narrower; num- 

ber of lamella 70, alternating in size, the smaller ones a little less 
than one-half the thickness of the others, sometimes appearing only as 
a row of small nodes; the principal lamelle extend to the center ; den- 
ticulations prominent, 15 in the space of 5 mm. 

Formation and locality. Niagara group, Louisville, Kentucky. 

CYSTIPHYLLUM, Lonspatz. 

CYSTIPH YLLUM GRANILINEATUM, 7%. Sp. 

Corallum simple, turbinate, straight or slightly curved, acute at the 
base, regularly and quite rapidly expanding to.the calix, exterior with 
concentric wrinkles and numerous fine but distinct concentric striz, — 
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of which there are 35 in the space of 5 mm.; external strise very dis- 
tinct; there are frequent slender processes serving for attachment and 
support; when decorticated the cysts are conspicuous ; height of coral- 

lum 25 mm., diameter of the calix 25 mm., depth 15 mm.; cysts 
prominent, varying from 1 to 2 mm. in diameter, covered by the rudi- 

mentary lamelle which number 120, of uniform size, extending to 
within 2 mm. of the center, and very finely granulated. This species has 
a close general resemblance to some of the shorter forms of C. niaga- 
rense, but the lamelle and denticulations are very much finer. 

Formation and locality. Niagara group, Louisville, Kentucky. 

CALCHKOLA, LAMARCK. 7 

CALCEOLA PUSILLA, 2. Sp. 

Corallum simple, turbinate, more or less curved, anterior side flat ; 

exterior with concentric wrinkles and fine but very distinct striz; no 
longitudinal strie visible; height 14 mm.; outline of calix nearly 
semielliptical, margin crenulated; length from 10 to 12 mm., width 

from 7 to 8 mm., sides quite regularly sloping to the center ; cysts 
prominent, from 1 to 2 mm. in diameter. Commencing above the 
center and continuing to the anterior margin is a very prominent 
ridge, increasing in width as it approaches the margin. Compared 
with C. Tennesseensis, the specimens (14) are smaller; the proportional 
length is greater; the curvature is usually less; the lamelle of the 
anterior portion of the calix are finer; the cysts of the posterior por- 
tion are much more prominent, and sometimes also covering the ante- 
rior side; the depression below the ridge of the anterior side, so con- 
spicuous in that species, is obscure or entirely wanting in this one. 

Formation and locality, Niagara limestone, Falls of the Ohio. 

PETROSPONGIA. 

CYATHOSPONGIA, ”. 9. 

Body solid, turbinate, cyathiform; structure similar to astylos- 

pongia. 

CYATHOSPONGIA EXCRESCENS. 

Body turbinate, cyathiform, straight or slightly curved ; epithecal 

covering smooth or obscurely striate and transversely wrinkled with 
numerous radiciform processes or elongate nodes; margins of the cup 
oblique, thickened, marked with strong strie; cavity deep ; internal 
structure distinctly radiating from the apex or axis to the exterior, 
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with transverse fibers or spicule. Height, from 40 mm. to 45 mm.; 
diameter about 30 mm. Specimens of this fossil bear a close resem- 
blance in external form and character to Azophyllum radicatum, 
Edwards and Haime. 

Localities and formation. Niagara limestone, Falls of the Ohio, 
and Perry county, ‘Tennessee. 



CORALS OF THE UPPER HELDERBERG GROUP, 

STREPTELASMA, Hatt. 

STREPTELASMA LAMELLATUM, n. sp. 7/29 71g / 
Corallum small, simple, turbinate, straight or slightly curved; 

height 40 mm.; diameter of the calix 15 mm., depth 35 mm.; 
number of lamelle 60, alternating in size, near the center sharp, 

thickening as they approach the margin and becoming broadly angu- 
lar ; for a space of 10 mm. from the margin they are denticulated, 

the denticulations extending from one lamella to another, frequently 
continuous and having the appearance of concentric striations; the 
larger lamelle continue to the center, not twisted or elevated. 
Formation and locality. Corniferous limestone, Canada West 

CUPS EARL cio. TENUE, 2. sp. PJ 20 Pig 

~Corallum small, turbinate or subcylindrical, regularly curved or 
tortuous ; surface with numerous annulations; longitudinal strie very 
distinct; height about 35 mm.; diameter of calix from 10 to 15 mm.; 

depth from 15 to 20 mm.; number of lamelle 50, alternating in 

size, the larger ones extending nearly or quite to the center. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

STREPTELASMA DISSIMILE, 2. sp. P20 Fu. te sv 

Corallum simple, turbinate, regularly curved ; aide near the 
base, undulating, above with numerous sharp annulations of growth ; 
height of corallum 30 mm. ; depth of calix 20 mm., sides abruptly 

descending ; number of lamelle 70, alternating in size, the smaller 
ones about one-half the size of the others and becoming obsolete on 
the sides; near the margin the lJamelle are broad and rounded, grow- 

ing thinner as they approach the center, where there is sometimes a 

smooth space about 5 mm. in diameter, formed by the coalescing of 
the lamelle, very oblique and nearly parallel with the anterior por- 
tion of the lamelle. 
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This species is easily recognized by the prominent alternating — 

rounded lamelle at the margin, and the oblique smooth space at the 
bottom of the calix. 

Formation and locality. Schoharie grit, Schoharie, N. Y. 

STREPTELASMA INFLATUM, n. sp. £729. Pig d. S7- 
Corallum simple, turbinate, straight or slightly curved, very attenu- 

ate below; exterior with gentle undulations and with strong longi- 
tudinal striae; height 40 mm.; for about one-half the height gradu- 
ally, then very abruptly expanding; diameter of calix 40 mm., 

depth 25 mm.; fossette deep, commencing at the center, 5 mm. in 

width, 7 mm. in length, situated on posterior side ; number of lam- © 

elle 80, alternating in size, rounded at the margin, becoming sharp 

on the sides. ‘The adjacent principal lamelle of the anterior portion 
of the calix coalesce as they approach the center, the lamelle thus 

formed again coalesce, forming fascicles of from 2 to 7 lamelle; those — 
of the anterior portion are not fasciculated. ‘This species bears some 
resemblance to the figure of Zaphrentis corticata, but the lamelle are 
coarser; their arrangement at the center is different, and the exter- 
nal characters are very different from those of that species. 3 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

STREPTELASMA SIMPLEX, 12. sp. 244, 7, B,7-F 

Corallum simple, turbinate, straight or slightly curved, exterior 
with concentric wrinkles and striz; longitudinal striz distinct ; 
height of corallum 30 mm., depth 20, sides regularly sloping ; fossette 
situated a little on one side of the center, and consisting of a deep 
depression not extending on the sides of the calix; number of lamellee 
60, at the margin broad, rounded, of nearly uniform size, alternating 

below ; the principal lamelle extending to the center are twisted and 

elevated, forming a small false columella. In all the individuals ob- 
served there are no tabule. 

One individual having a height of nearly 40 mm., and a diameter 
at the calix of 35 mm., is essentially the same as this species except, 
that on one side of the calix is a smooth elevation extending from 
the center to the margin, being sharp at the center and widening as 
it recedes, having at the margin a width of 3 mm., but this feature is 
probably due to accident. 

Formation and locality. Corniferous limestone, near Louisville, Ky. 

- STREPTELASMA LATERARIUM, n. sp. 2/2¥, Fog, Hw. 

Corallum simple, turbinate, curved; exterior with prominent 
rounded annulations ; longitudinal striations fine, but very distinct ; 
height of corallum 40 mm.; diameter of calix, 20 mm., depth 20 
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mm., sides abruptly descending, at the bottom a conical elevation, 
at the side of which is a fossette, which is a deep depression not defined 
on the side of the calix ; number of lamelle 20, alternating in size, 

thickened at the margin; sharp below, the principal ones extending 
to the center, twisted and coalescing, forming a false columella. 

Formation and locality. Corniferous limestone, Canada West. 

STREPTELASMA AMPLIATUM, n. sp. Plo: 7 9 Lee wv, 

Corallum simple, turbinate, slightly curved; walls thin ; acute at 
the base, regularly and rapidly expanding to the margin; length of 
posterior side 32 mm., of anterior side 55 mm., diametor of the calix 
50 mm., depth 40 mm., sides regularly sloping toward the center 
where there is a prominent rounded elevation 10 mm. in diameter ; 

fossette situated at the sinistral margin of the elevation, consisting of 

a deep depression not extending on the side of the calix ; number of 
lamellee 90, very slightly alternating in size, at the margin, thick, flat- 
tened, becoming thin, sharp and more decidedly alternating in size as 
they approach the center. The principal lamelle continue to the 
center and are twisted and elevated, forming a false columella. This 

species may be distinguished from Zaphrentis prolifica by the more 
nearly uniform size of the lamellx, its more rapidly expanding form 

and the different character of the bottom of the calix: from Z. fre- 
quentata by the different form of the calix, and from both forms 

by the absence of tabule. 
Formation and locality. Corniferous limestone, Canada West. 

STREPTELASMA CONSPICUUM, 2. sp.¢l- 24> PG 
Corallum simple, turbinate, base acute, regularly expanding to the 

calix; exterior with rounded annulations and undulations of growth ; 
height 45 mm., diameter of the calix 30 mm., depth 20 mm., sides 

sloping abruptly ; fossette dextral, conspicuous ; number of lamellex 

from 80 to 90, alternating in size, the larger ones fasciculating, 

coalescing and continuing to the center, very much thickened and 
widened, often turned laterally; sometimes coalescing at the center and 
having the appearance of tabule. ‘This species may be easily recog- 
nized by the great prominence of the lamellee at the center. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

STREPTELASMA FOSSULA, n. sp. S124, Fig J 
Corallum simple, turbinate, curved; exterior with prominent 

rounded ridges of growth; calix oblique, length of posterior side of 
corallum 20 mm., of the anterior side 40 mm.; diameter of calix 25 

mm., depth of anterior side 40 mm.; fossette consisting of a deep de- 
pression just anterior to the center ; number of lamelle 72, alternat- 
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ing ones much stronger than the others, and continuing nearly to the 

center of the calix, which is smooth and concave. This species most 
nearly resembles Zaphrentis prolifica, but the center of the calix is 

depressed, while that of prolifica is always more or less convex, with 
distinct tabule. 

Formation and locality. Corniferous limestone, Canada West. — 

STREPTELASMA CRATERIFORME, 2. sp. LL 26 Fig 6™7. 

Corallum simple, turbinate, curved, acute at the base, regularly ex- 
panding to the calix; longitudinal striz distinct, 12 in the space of 
5mm.; height of corallum 40 mm.; diameter of the calix 30 mm., 
depth 20 mm., walls very thin ; fossette sinistral, commencing near 
the center and continuing to the margin, moderately conspicuous ; 
number of lamelle from 80 to 90, alternating in size, near the margin 
thickened and angular, very thin below. ‘The principal lamelle con- 
tinue to the center, twisting and coalescing, but’ not elevated; the 
margins of the lamellee are finely denticulated. The characteristics of 
this species are the deep calix and the thin walls. , 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

STREPTELASMA INVOLUTUM, ». sp. L0,24.7%'g &. fn 

Corallum simple, turbinate, exterior with undulations of growth 

and concentric strie; longitudinal strie distinct; height of cor- 

allum 40 mm.; diameter of calix from 15 to 20 mm., depth 20 mm., a 

space at the center 4 mm. in diameter depressed; fossette situated an- 
teriorly; number of lamelle from 50 to 60, alternating in size, the 

larger ones extending to the center, twisting, coalescing and depressed. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

STREPTELASMA AEQUIDISTANS, 7. Sp. PP). 2H, Fig lord, 

Corallum simple, turbinate, base acute, more or less regularly ex- 

panding to the calix, height 30 mm.; diameter of the calix 25 mm., 
depth 20 mm., sides abruptly and regularly sloping to the center; 

fossette commencing near the center and extending about half way to 
the margin, number of lamelle from 90 to 100, alternating in size, at 

the margin,thickened and angular, becoming very thin and sharp as 

they approach the center. At equal distances from the fossette on each 
side. there are two lamelle continuing to the center; the adjacent 
lamella on one side converge to these ; the remaining principal 
lamelle continue to the center; on the sides of the lamelle rec- 

tangular to the margins are very fine obscure striz, and the margins 
are obscurely crenulated. 

Formation and locality. Corniferous limestone, New York. ~ 
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STREPTELASMA MAMMIFERUM, 7%. sp. ry rn .Firg sz r/3 

Corallum simple, turbinate, attenuate below, expanded on anterior 

side, flattened on posterior side ; exterior with annulations and gentle 
undulations ; longitudinal -striz, coarse, distinct; height 60 mm.; 
calix oval, length 45 mm., width 30, sides abruptly sloping, a conical 

elevation at the bottorh 10 mm. in height; number of lamelle 70, 
alternating in size (in some individuals this feature is much more 

_ prominent than in others), near the margin broad, rounded, becoming 
very thin as they approach the center, where they are twisted and 
coalescing, forming a prominent false columella, with prolonged tip. 
In some individuals where the internal structure can be seen there 
are no evidences of tabule, in others it would seem impossible that 

the prominent elevations are formed by the lamelle alone, probably 
in the larger specimens tabulz do exist. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

STREPTELASMA PAPILLATUM, n. sp. P.2#. Fo'g sors 
Corallum simple, turbinate, curved; exterior with gentle undula- 

tions and a few sharp annulations ; height of corallum 50 mm.; diam- 

eter of calix 35 mm., depth 25 mm., sides abruptly descending, leaving 
a flat or‘concave space at the bottom of the calix, 15 mm. in diameter, 

in the center of which is a conical elevation 5 mm. in height; number 
of lamelle 80, at the margin of nearly uniform size, alternating below, 
the principal lamelle extending to the center, twisted and elevated, 
forming a very much contorted false columella. 

This species most closely resembled S. mammiferwm, but is more 
abruptly expanding ; the calix is circular, not oblique; the lamelle 
are smaller, there are 8 or 9 in the space occupied by 6 in that species; 
the elevation on the bottom of the calix is not so prominent and is 
of a somewhat different character. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

STREPTELASMA COARCTATUM, 7. sp. Pl2#- Pig p71), 
Corallum simple, turbinate, curved, usually slightly compressed ; 

exterior with broad undulations; height 50 mm.; calix slightly oval, 
greatest diameter 25 mm., depth 20 mm., sides. regularly sloping to 
the center, an elevation at the bottom 5 mm. in height; fossette 
obscure or wanting; number of lamella 80, near the margin of uni- 
form size, thickened and rounded, on the sides alternating, becoming 
thin as they approach the center, the principal ones continuing to the 

center twisting and coalescing. ‘he elevation at the center might. be 
considered as due to tabule but there is:no evidence of their existence 
in the specimens examined. 

Formation and locality. Corniferous limestone, Louisville, Ky. 

[Sen. Doc. No. 38.] 54 
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PTYCHOPHYLLUM, Epwarps anp Harms, 

Pie fy P's 2d, Yo 

PTYCHOPHYLLUM VERSIFORME, ”. sp. 

Corallum simple, turbinate, curved, sometimes tortuous, quite 
rapidly expanding; length usually from 40 to 60 mm.; diameter of 
calix trom 40 to 70 mm.; exterior with frequent sharp annulations 
and concentric strie ; the calix for some distance from the.margin is 
flat and then abruptly descending, having a depth of from 15 to 20 mm.; 
center of calix elevated; number of lamelle from 90 to 100, slightly 

alternating in size, near the margin broad and nearly flat, becoming ~ 
sharper as they approach the center; the stronger lamelle continuing 

to the center, are twisted and elevated, forming a false columella. — 
Formation and locality, Corniferous limestone, Falls of the Ohio. 

PILLS Pig ib. 7 G 
PYYCHOPHYLLUM STRIATUM, 7%. sp. 

Corallum simple, broadly turbinate ; height 35 mm.; diameter of 
calix 40 mm., depth 15 mm., broadly bell-shaped, an area at 

the bottom 15 mm. in diameter, nearly flat; number of lamelle 74 of 

nearly uniform size at the margin, alternating below; the sides of the 
lamella have very prominent, interrupted, sharp strie ; the principal 
lamellee continue to the center where for a space 10 mm. in diameter 

they are twisted and turned laterally, the striations of the lamelle 
forming the most conspicuous feature. 

Formation and locality. Corniferous limestone, Western New York. 

AULACOPHYLLUM, Epwarps anp Harmer. 

AULACOPHYLLUM CONVERGENS, 7%. sp. 
Pirk. Fg Gal» 

Corallum simple, broadly subturbinate, irregularly curved; exterior 
comparatively smooth, with concentric wrinkles and striations ; longi- 

tudinal striz, fine, distinct ; individuals of the same height have a 
diameter at the calix varying from 25 to 45 mm.; height of one indi- 
vidual 10 mm., length of posterior side 12 mm., of anterior side 25 
mm.; diameter of the.calix 20 mm., for a space of 5 mm. from the 

margin flat, then the posterior portion nearly vertical, the anterior 
portion concave ; fossette narrow, deep, extending from the bottom 
of the calix to the anterior margin; number of lamelle varying from 
80 to 120, according to the diameter of the calix, alternating in size, 

thin, denticulated ; convergence of lamellee to the fossette very distinct. 
Formation and localities. Corniferous limestone, Falls of the Ohio 

and Clark Co., Ind, 
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AULACOPHYLLUM PRATERIFORME, 7. sp. Pi 27. ays x) 

Carallum simple, turbinate, curved; exterior with concentric 

wrinkles and striations, and occasional constrictions; height of cor- 

allum 30 mm., length of anterior side 50 mm., of posterior side 35 
mm.; diameter of the calix 45 mm., depth 20 mm., quite regularly 

concave, bottom of the calix a little posterior to the center; fossette 
_narrow extending from the center to the anterior margin ; number of 

lamelles 110, alternating in size, about 16 of the larger lamelle converge 
to the fossette, the remainder continue to the bottom of the calix, 

where they are slightly twisted, not elevated. In general appearance 
this species is similar to A. convergens, but the anterior and posterior 
sides are more nearly equal in length, the deepest part of the calix is 
nearly central, while in that species it is posterior; the converging of 
the Jamellee to the fossette is much less distinct. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

AULACOPHYLLUM PINNATUM, 2. sp. PL, ¢27. Fig 49.10, 

Corallum simple, turbinate, exterior with undulations of growth ; 

longitudinal striations distinct ; height 35 mm.; diameter of calix 30 
mm., depth 25 mm., sides “alae sloping ; a narrow deep fossette 

extends from the bottom to the anterior margin; number of lamelle 
from 80 to 90, alternating in size, the larger ones only reaching the 

fossette and the bottom of the cup, near the margin, thickened, sub- 
angular, becoming thinner on the sides ; convergence of the lamelle 

to the fossette very distinct; there are two rudimentary lateral fos- 
settes and a Jess conspicuous one on posterior side. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

AULACOPHYLLUM PRINCEPS, 7. sp.) a7, Pig 1.22 

Corallum simple, turbinate, regularly curved ; exterior wi i ee 
ous irregular undulations of growth, concentric wrinkles and striations; 
longitudinal striz, fine and very distinct ; height of adult individuals 
from 70 to 100 mm.; diameter of calix from 40 to 50 mm., depth 30 
mm.; calix sometimes oval or subquadrangular, sides abruptly de- 
scending, leaving a broad flat, or elevated space, at the bottom ; fossette 
commencing anteriorly to the center, not continuing to the margin; 
number of lamelle from 160 to 180, at the margin of nearly uniform 
size, on the sides the alternate lamelle are much larger than the 
others; about two-thirds of the lamell& converge to the fossette or to 
a line in continuation of it, the remainder toward the center of the 

calix ; near. the center the lamelle are thickened and twisted. From 
A. sulcatum it is easily distinguished by the greater number of and 
thinner lamellee. | 

Formation and localities. Corniferous limestone, New York and 

Falls of the Ohio. 
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se CRUCIFORME, %. Sp; 

Corallum simple, turbinaté, regularly curved, length of posterior 
side 25 mm., of anterior side 60 mm.; calix oblique, slightly oval, 
length 40 mm., width 35 mm., quite regularly concave; fossette com- 

mencing just posterior to the center and for the space of 10 mm. very deep 

and pyriform, narrowing and continuing to the anterior margin; number 
of lamelle 140, at the margin of nearly uniform size, alternating below; 
the larger lamelle, with the exception of those which converge to the 
fossette, continue to within 8 mm. of the center of the calix, leaving 
a convex space 16 mm. in diameter nearly smooth ; at the junction of 
the posterior and anterior lamelle are two rudimentary fossettes, at 

right angles to the principal one. ‘This species is distinguished from 

A. undulatum by the conspicuous pyriform fossette, the smooth space 
at the bottom of the calix and the more conspicuous lateral fossettes. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

AULACO PHYLLUM PRACIPTUM, 7. sp. day Fog & 

Corallum simple, turbinate, straight or slightly curved; exterior 
with strong annulations, concentric wrinkles and fine striz; longi- 
tudinal strie fine, distinct; height of corallum 50 mm.; diameter of 
the calix 40 mm., depth 30 mm., sides regularly sloping to the ceuter; 
the calix having the form of an inverted cone; principal fossette nar- 

row, extending from the center nearly to the margin; number of 
lamelle 120, of nearly uniform size at the margin, alternating below; 
There are two rudimentary fossettes, at right angles to the principal 
one; the lamelle of the posterior side converge to the principal fossette, 
a few to the rudimentary fossettes, the remaining larger lamelle con- 
tinue to the center of the calix. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

AULACOPHYLLUM REFLEXUM. 1. sp.) 27, Fg Ar 

Corallum simple, elongate, turbinate; exterior comparatively 

smooth ; height 40 mm., diameter of the calix from 20 to 25 mm., 
depth 15 mm., sides nearly vertical ; fossette conspicuous, extending 

from the center to the margin ; number of lamellee 80, alternating in 
size, the smaller ones being about one-third the thickness of the others 
and extending but a short distance from the margin ; a portion of the 
larger lamelle converge to the fossette, and their extremities on the 
side of the fossette are turned backward; the lamelle opposite the fos- 
sette extend beyond the center to the bottom of the fossette ; the re- 

maining lamelle do not reach the center of the calix, their extremi- 
ties forming a line at right angles to the fossette. There are two 
rudimentary lateral fossettes. | 

Formation and locality. Corniferous limestone, Falls of the Ohio. 
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AULACOPHYLLUM TRIPINNATUM, 2. sp. £12774 W12. 

Corallum simple, turbinate, short, some individuals gradually, 
others rapidly expanding; diameter of calix 20 mm.; number of lam- 

elles 80, alternate ones much larger than the others ; their arrangement 
is as follows, on the posterior side is one lamella extending from the 
margin to the bottom of the cup, a little to one side of the center, 
those adjacent it on the left side converge to it, those on the right 
side are parallel with it ; on the right side is a deep fossette, on the 
left side a less conspicuous one, a sharp depression connecting the two; 
the lamelle converging to the fossettes and connecting depression, not 
reaching the center of the calix; anterior to the depression is an 

oblique space 10 mm. wide and of about the same height, essentially 
smooth, formed by the coalescing of the lamelle. : 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

y AULACOPHYLLUM TRISCULACTUM, 1. sp. P/2¢. Py 7.8. 

Corallum turbinate, irregularly expanding, exterior with numerous 
constrictions caused by intermittment growth ; internal coste sharp, 
prominent ; height of corallum 40 mm.; calix 35 mm. in diameter, sub- 

quadrangular in outline,depth 20 mm., sides abruptly sloping to the cen- 
ter. There are three fossettes,one wide and deep extending from the cen- 
ter of the calix to the anterior margin, the others, not so strong, but still 

conspicuous, are situated at right angles to the principal one ; lamelle 

about 112, alternate ones much larger than the others, very sharp and 
prominent, converging to the fossettes, and on the posterior side to a 

line in continuation of the principal fossette ; a few reach the center of 
the calix and are there twisted and elevated forming a false columella. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

AULACOPHYLLUM POCULUM, 7. sp. PI27. Fg 14, 14 IS7 
Corallum simple, subcylindrical, short, attached portion of the base 

large, frequently equal to the diameter of the corallum ; height of coral- | 
lum 20 mm.; diameter of calix 20 mm., depth from 8 to 12 mm., 

sides sloping abruptly, leaving at the bottom a concave space 3 mm. 
wide ; fossette situated posteriorly, extending from concave space at 
the bottom of the calix to the margin ; number of lamellz from 80 to 
90, alternating in size, the smaller ones scarcely more than rudiment- 
ary. The lamelle near the fossette converge to it, the others to the 

center, a few extending upon the concave tabula and coalescing with it. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

AULACOPHYLLUM BILATERALE, 7. sp. P/2 yi 8 e 8 

Corallum simple, turbinate, subquadrilateral, straight or slightly 
curved, the attached portion usually broad, sometimes equal to the 
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diameter of the calix ; height 50 mm.; diameter of the calix 30 mm., 
depth 20 mm. There are two fossettes, one slightly more conspicuous 
than the other, a depression continuing through the bottom of the 
calix connecting the two, and forming a continuous depression from 
one margin to the other; number of lamelle from 100 to 120, alter- 

nating in size; near the bottom of the cup twisted and frequently 
coalescing. 

Formation and locality. Corniferous limestone, Falls of the Ohio. | 

ZAPHRENTIS, RAFINESQUE. RP) 
72%§ Co adic 

rf ; ae 
ZAPHRENTIS INEQUALIS, . sp.’ , wlayen River 9 

2 
Corallum simple, turbinate, acute at the base, regularly expauding 

to the margin ; exterior comparatively smooth; height 20 mm.; dia- 
meter of the calix 20 mm., depth 20 mm., sides quite regularly slop- 

ing to the center, a space at the bottom 8 mm. in diameter, flat or 

slightly convex ; fossette commencing posterior to the center and con- 
tinuing to the anterior margin, at first an oval depression 4 mm. in 
length and two in width, abruptly narrowing and becoming deep, dy- 
ing out as it approaches the margin ; number of lamelle 60, alternat- 

ing in size, the smaller ones about one-third the thickness of the 
others; near the margin thickened, angular, becoming thin on the 

sides ; the principal lamelle extend to the margin of the fossette at 
the center. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS COMPLANATA, 7. sp. £1 by Fig ff: 

Corallum simple, compressed, turbinate, rapidly expanding; calix 
oval, oblique; height of corallum 80 mm.; greatest diameter of calix 60 
mm., depth on anterior side 50 mm., a space at the bottom 

20 mm. in diameter, elevated, conical; tabule large, numerous, at: the 

center conical, the outward portion quite abruptly turning downward ; 
lamelle at the margin 6 in the space of 10 mm., alternating in size, 
broadly rounded, becoming thin as they approach the center, the 
principal ones continuing to the center, thickened, twisted and coa- 
lescing with the tabule, forming a false columella. This species most 
closely resembles Streptelasma mammiferum, but may be distinguished 

from that species by its conspicuous tabule, the different character of 
the bottom of the calix, and its, proportionally, much greater depth. 

Formation and locality. Corniferous limestone, near Leroy, New 
York. 
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ZAPHRENTIS CYATHIFORMIS, n. sp, P28. Pre 2x30. 
Corallum simple, turbinate, straight or curved, exterior with gentle 

undulations, comparatively smooth; longitudinal striations distinct ;. 

height of corallum 50 mm., base attenuate; diameter of calix 25 mm., 

depth 20 mm., sides abruptly descending, a space at the bottom flat, 15 
mm. in diameter; fossette extending from flat space to sinistral mar- 

gin; number of lamelle 80, alternating in size, near the margin thick- 

ened, becoming sharp on the sides. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

; | ZAPHRENTIS PONDEROSA, 12. Sp. P) 2.8, Fig tt, 

Corallum simple, turbinate, curved and oblique, exterior with strong 
rounded ridges, longitudinal striations obscure ; height of corallum 

100 mm.; diameter of calix 45 mm., depth 35 mm., with a rounded 
elevation of 15 mm. in diameter at the bottom; number of lamellae 

90, of nearly uniform size, thickened and rounded at the margin, alter- 

nating below and becoming thin and sharp as they approach the cen- 

ter. A portion of the lamella extend to the center, twisting and coa- 
lescing with the elevated portion of the tabule. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS TABULATA, 2. Sp. Plz, Ptq 3v.th. 

Corallum simple, cylindrical, elongate, in a fragment 17 centimetres 
long there is no increase in the diameter ; exterior with abruptly 

rounded annulations situated at quite regular distances apart, 9 or 10 
in the space of five mm.; tabule numerous, strong, extending nearly 
to the epitheca, central portion depressed, margins bending downward ; 

diameter of calix 30 mm., a space at the center 10 mm. in diameter 

depressed, smooth; number of lamelle from 80 to 90, the larger ones 
extending to the smooth space at the center. This species is easily dis- 
tinguished by its elongated cylindrical form and its regularly annu- 
lated exterior, which closely resembles an Orthoceras. 

Formation and locality. Corniferous limestone, Falkirk, Erie Co., . 
Ve OY 

ZAPHRENTIS CORRUGATA, n. sp.2/ 26, Pg s7rZ 
Corallum simple, turbinate, curved ; exterior with numerous an- 

gular ridges of growth ; longitudinal striz fine, very prominent, on the 
ridges frequently appearing as nodes; height of corallum 40 mm.; dia- 
meter of calix 20 mm., depth 15 mm., sides nearly vertical, leaving a 

flat space at the bottom 12 mm. in diameter ; number of lamelle 70, 
alternating in size, the smaller ones about one-third the thickness of 
the others, which extend on the flat space at the bottom, coalescing 
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with the tabule and becoming obsolete, leaving a space at the center 
5 mm. in diameter, which is smooth, or with the striz very faintly in- 

dicated; fossette distinct extending frou flat space at the bottom of 
calix to the exterior margin. 

Formation and locality. ANTES sek Albany county, N. Y. 

ZAPHRENTIS SUBCOMPRESSA, 7. sp.t/2°.Foy eae 

Corallum simple, turbinate, curved, somewhat flattened ; exterior 

with numerous sharp annulations of growth; height of corallum 40 
mm.; calix 30 mm.in diameter, broadly oval, depth 15 mm.,, sides 
abruptly descending, a slightly convex space at the bottom 15 mm. in 
diameter ; fossette commencing a short distance from the center, and 

_ extending about half-way to the anterior margin; lamelle about 60 
of nearly uniform size at the margin ; thickened and subangular on the 
sides, becoming thinner and alternating in size below; the principal 
lamellae extend to within 4 mm. of the center, for the last 3 mm. be- 

coming thickened ; the central portion of the cup consists of a smooth flat 

space 8 mm. in diameter. This species somewhat resembles Z. corru- 

gata, but the lamelle are much thicker at the margin of the cup, and 
_of more nearly uniform size ; the central portion of the calix is smooth © 

and the lamelle are much thickened as they approach this area. 

Formation and locality. Corniferous limestone. Falls of the Ohio. 

ZAPHRENTIS CoLuertt, n. sp. P/ 29, Fig $¥E. 

Corallum simple, turbinate, curved, near the base and for some dis- 

tance above usually compressed ; calix circular; exterior with strong 

rounded ridges of growth, longitudinal striz prominent ; length of the 
posterior side of an adult specimen 40 mm., of the anterior side 70 
mm.; diameter of the calix, 45 mm., sides gradually sloping, a space 
at the bottom, 10 mm. in diameter, very slightly elevated, smooth, or 

rugose from the contorted lamelle ; number of lamelle from 70 to 80, 
of nearly uniform size at the margin, alternating below, the principal 
ones extending to the elevated space at the bottom. In different indi- 
viduals there is considerable variation in the appearance of the lamel- 
lee, in several the smaller lamellz coalesce with the larger, forming 
lamellee with thick rounded margins which continue in that condition 
to the bottom of the calix. In others they are of nearly uniform size — 
at the margin, alternate ones becoming obsolete on the sides, leaving 
the principal lamelle sharp. In others, on the posterior side, all-the 
lamelle extend to the flattened space at the bottom of the calix, that 
side having a much finer appearance than the other. 

Formation and locality. Corniferous limestone. Orab Orchard, 
Kentucky. 7 
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ZAPHRENTIS PLANIMA, 2. sp. fi ah F's 7:28. 

Corallum simple, turbinate, straight; exterior with undulations of 

growth; height of corallum 60 mm.; diameter of calix 30 mm., depth 

15 mm., sides nearly vertical, a space at the bottom 15 mm. in diam- 

eter, flat and smooth; the fossette consists of a deep depression at the 
anterior margin of the flat space; number of lamelle from 85 to 90, 
of nearly uniform thickness, alternating in length, the principal ones 
faintly indicated on the outer portion of the flat space, sometimes con- 
tinuing to the center. In one individual the bottom of the cup is 
marked by a ridge in continuation of the fossette. 

Formation and locality. Corniferous limestone. Falls of the 
Ohio. 

ZAPHRENTIS FUSIFORMIS, 7. sp.d22 if Fry IND-0 

Corallum simple, turbinate, very slightly curved, a little com- 
pressed, upper portion generally constricted ; exterior with slight un- 

dulations of growth ; height 20 mm., diameter at 10 mm. from the base 

12 mm.; diameter of the calix 8 mm., depth 5 mm., at the bottom a 
slightly concave space 3 mm. in diameter; fossette narrow, conspicu- 

ous, commencing a short distance from the center and continuing to 

the anterior margin ; number of lamelle 60, alternating in size, the 
smaller ones scarcely more than rudimentary, the principal ones ex- 

tending to the concave space at the bottom of the calix and abruptly 
ending. ‘This species is easily recognized by its small size, constricted 
calix arid peculiar appearance of the center. 

Formation and locality. Corniferous limestone. Near Louisville, 

Kentucky. 

- ZAPHRENTIS OVALIS, 22. Sp. 

Corallum simple, turbinate, straight or curved, slightly compressed ; 
exterior with numerous constrictions caused by intermittent growth ; | 
height 50 mm.; diameter of calix 25 mm,, depth 10 mm., sides nearly 

_yertical, a flat space at the bottom 15 mm. in diameter; fossette con- 
sisting of a deep depression at the dextral margin of the flattened 
area at the bottom of the calix; number of lamelle 75, of uniform 

size, extending a short distance upon and coalescing with the tabule, 
becoming obsolete and leaving a nearly flat smooth space 13 mm. in 
diameter. It is possible, though not observed in the individuals ex- 
amined, that at the margin of the cup there are small rudimentary 
lamellee, in that case the number of lamellae would be double that given 
above. | 

_ Formation and locality. Corniferous limestone. Falls of the 
Ohic. 

[Sen. Doce. No. 38.] 55 
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_¥\ ZAPHRENTIS SPISSA, 7. Sp. 

Corallum simple, abruptly turbinate, straight or slightly curved, 
height of corallum 70 mm.; diameter of calix 50 mm., sides quite ~ 
regularly concave ; number A lameilee 110, of eaeoen thickness, 
alternating in length, the principal ones extending to the center, fasci- 
culating, coalescing and twisting, presenting a very irregular appear- 
ance ; fossette conspicuous, commencing a short distance from the 
center and extending to the anterior margin. 

Formation and locality. Corniferous limestone. Falls of the Ohio. 

ZAPHRENTIS TORTA, 2. Sp. 

Corallum simple, elongate turbinate, straight or slightly curved; 
exterior with concentric wrinkles and striz, and occasional ean 
annulations $ Jongitudinal strive distinct ; height of corallum 60 mm.; 
diameter oe ole 30 mm., depth 25 ibis sides abrupt. ‘The babies 
for a space of 5 mm. are Sones flat, ie elevated about 5 mm., con- 

tinuing for ashort distance and then curving downwards ; number 
of lamelle 75, alternating in size, the smaller ones being about one- 
half the thickness of the others; the principal ones extend to the 
center of the tabule, fasiculating and very much twisted ; the sides of 
the lamellae have moderately strong longitudinal striations; fossette 
extending from the center of the calix to the margin, position variable. 

Formation and locality. Corniferous limestone. Falls of the Ohio. 

ZAPHRENTIS FASTIGATA, 7. Sp. 

Corallum simple, turbinate, attenuate below, straight or slightly 
curved, usually compressed ; longitudinal striz distinct; height 60 

-mm.; calix oblique, diameter 25 mm.; fossette sinistral, extending 

from near the center about half way to the margin ; number of lam- 

elle 75, alternating in size, the smaller ones being not more than one- 
sixth the thickness of the others; the principal lamelle extend to the 
center of the calix coalescing, fasciculating and twisting. This species . 
may be distinguished by its slightly compressed, nearly straight form 
and great difference in the size of alternate lamellee. 

Formation and locality. Corniferous limestone, New York. 

ZAPHRENTIS TRISUTURA, 2. Sp. 

Corallum simple, turbinate, quadrilateral, straight or slighly curved ; 
longitudinal striz conspicuous; height 50 mm.; diameter of calix 35 
mm., sides nearly vertical or slightly convex, space at the bottom 25 

mm. in diameter; fossette consisting of a deep depression at the sinis- 
tral margin of the tabule; number of lamelle 70, alternating in size, 
on the sides of the cup very thin and sharp, adjacent lamellee coalescing 
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and fasciculating, the lamelle thus formed again fasciculating and 
extending to the center, where they are twisted and elevated into a 
comparatively sharp crest. ‘The quadrilateral form, convex tabula, 
deep fossette and fasciculated lamelle are characteristics by which 
this species may be easily distinguished. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS PROFUNDA, 2. Sp. 

Corallum simple, elongate turbinate, curved ; exterior with numer- 
ous annulations; external striz fine, distinct; height of corallum 

“0 mm.; diameter of the calix 25 to 35 mm., depth 25 to 40 mm.; 
there is usually a flat space at the bottom of the calix from one- 
half to three-fourths the diameter of the corallum at that point, but 
this feature is sometimes obsolete ; number of lamellz from 100 to 

- 110, alternating in size, thickened at the margin, thin and sharp below 
the principal lamelle extending to within 5 mm. of the center, coalescing 
with the tabule and leaving a smooth, nearly flat, space of 10 mm. in 

diameter. The proportional length and diameter is variable, individ- 
uals having calices of the same diameter varying in length from 35 
to 80 mm. ' 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS NITIDA, 2. Sp. 

Corallum simple, elongate turbinate, straight or slightly curved, ex- 

terior with numerous quite sharp annulations and constrictions caused 
by intermittent growth; external strie very distinct; height of coral- 
lum 80 mm.; diameter of the calix 35 mm., depth 20 mm., somewhat 

campanulate, a space at the bottom from 10 to 15mm. in diameter 
smooth, nearly flat; fossette consisting of a deep pit, its continuation 
extending on the sides but becoming obsolete before reaching the 
margin of the calix; number of lamelle from 75 to 90, of nearly uni- 
form size, thickened and rounded at the margin, becoming thin and 
alternating below; the principal lamelle extend a short distance on 
the tabule, Sioa with it, not twisted. This species most closely 

resembles Z. profunda, but is a more solid form and the calix is not 
so deep. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS FREQUENTATA, 2. Sp. 

Corallum simple, turbinate, curved; diameter of the calix 35 mm., 

depth 30 mm., the bottom of the cup formed by the tabule is convex, 
about 20 mm. in diameter; the fossette consists of a deep depression 
near the dextral margin of the tabule, not extending on the side of » 

the calix; number of lamelle from 90 to 100, alternating in size, the 
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alternation being more distinct on the sides than near the margin, 
where they are thickened and rounded, becoming thin as they approach 
the center; the adjacent principal lamelle fasciculate, the lamelle 

thus formed, again fasciculating, coalescing and extending to the cen- 

ter, where they are slightly twisted. The tabule are elevated at the 
center as in the genus CLISIOPHYLLUM, but as all the other characters 
are those of ZAPHRENTIS the mere elevation of the center of the tab- 

ule could make no generic difference. | 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS DUPLICATA, 2. Sp. 

Corallum simple, turbinate, attenuate below, straight or slightly 
curved, exterior with low rounded ridges of growth; external 
strie fine, distinct ; height of corallum 45 mm.; diameter of the calix 
30 mm., depth 15 mm., sides nearly vertical, a flat space at the bot- 
tom 20 mm. in diameter; fossette deep, narrow, commencing near the 

center and extending to the anterior margin; number of lamellee 110 

near the margin of the cup thickened and rounded, all the lamelle 

extending a short distance on the flattened space at the bottom ; alter- 

nate lamelle coalesce with the others, the lamelle thus formed fascic- 

ulate and coalesce, continuing to the center, where they appear as 
low tortuous ridges; the tabule at the center are elevated, the outer 
portion bending downwards. This species can be distinguished from 
Z. frequentata by its finer lamelle, which are thickened and coalescing 
at the center, and the narrow fossette. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS SENTOSA, 2. Sp. 

Corallum simple, elongate turbinate or sub-cylindrical, very grad- 

ually increasing in diameter; fragments occur 30 mm. long of a nearly 
uniform diameter of 10 mm.; exterior with fine, distinct, rounded, 

concentric striz and annulations, at quite regular distances apart; 
external strize broad, prominent, each representing two lamelle: on the 
annulations, corresponding in number to the longitudinal strie, are 
curved spines,turning upwards; having at the basea diameter of 75 mm., 
length 3 mm., 4 or 5 in the space of 5mm. ‘Though there are numer- 
ous specimens of this species no perfect calix has yet been observed. 
This species may be distinguished from Z. nodulosa as follows: The 
spinules or conical nodes of that species occur only near the base, the 
ordinary forms expand quite rapidly, while in this species the increase 
in diameter is very gradual, the spines are more prominent and ex- 

_ tend the whole length of the corallum. 
Formation and locality. Corniferous limestone, Canada West. 
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ZAPHRENTIS CALCARIFORMIS, 2. Sp. 

Corallum simple, narrowly turbinate, regularly curved ; diameter of 
calices of individuals of the same height varying from 10 to 15 mm.; 
exterior with frequent undulations and low rounded annulations ; 

height 25 mm.; fossette narrow, very deep, commencing at the center 
and continuing to the posterior margin; the lamelle extending to its 

margin coalescing and forming vertical walls; number of lamelle 50, 
alternating in size ; at adistance of 2 mm. from the margin the smaller 

lamellee coalesce with the others. ‘This species is easily distinguished 

by the deep, narrow fossette situated on the anterior side, and the reg- 

ular coalescing of the lamelle at a short distance from its margin. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

‘ZAPHRENTIS CONSTRICTA, 2. Sp. 

Corallum simple, turbinate, straight or slightly curved; exterior with 
frequent, sharp, narrow constrictions, giving to the corallum an invagi- 
nated appearance; external strize very fine, distinct; height of coral- 
um 50 mm., diameter of calix 35 mm., depth 20 mm., sides nearly ver- 
tical, tabula forming the floor of the calix, slightly convex, 20 mm. in 
diameter ; fossette consisting of a deep depression at the dextral mar- 
gin of the tabule, not extending on the sides of the calix ; number of 
lamelle 170, alternating in size, the smaller ones merely rudimentary, 
becoming obsolete at a very short distance below the margin; at equal 
distances from the fossette, on each side, are two lamelle extending 

from the margin to the center, the adjacent lamelle on each side 
converging to them; with this exception the lamelle extend upon 
the flattened space at the bottom of the cup, many of them continuing 

to the center, coalescing and forming a narrow, curving crest. This 

species may be distinguished by the very fine lamelle at the 
margin. - 

Formation and locality. Corniferous limestone, near Louisville, 
Kentucky- 

ZAPHRENTIS ANNULATA, 2. Sp. 

Corallum simple, elongate turbinate, sometimes gradually and reg- 

ularly, at other times abruply curving, so that one portion is at right 
angles to the other; exterior with strong annulations, which are fre- 
quently at quite regular distances apart, and numerous moderately 

strong concentric striz ; tabule usually flat, curving downward toward 
the margin, extending nearly the entire diameter of the corallum ; 
number of lamelle 120, the smaller ones rudimentary. 

Formation and localities. Corniferous limestone, Falls of the Ohio 

and Charlestown, Indiana. 
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ZAPHRENTIS KNAPPI, 7. sp. 

Corallum simple, sub-cylindrical, small, the attached portion broad, 
expanding only on one side of the apex, and giving to the corallum a 
very oblique growth ; diameter essentially uniform throughout the 
entire length ; exterior with numerous oblique wrinkles and annula- 

tions ; longitudinal striations somewhat obscure; when decorticated, the 

internal striz are broad and smooth, 7 in the space of 10 mm.; height of 
corallum 35 mm.; diameter of calix 15 mm.; number of lamelle 25 to 
30, of uniform size, extending nearly to the center, leaving a smooth, flat 
space 5 mm. in diameter. The great expansion on one side of the 
apex, the very oblique annulations and few lamellee of this species are 

characteristics by which it is easily distinguished. 
Formation and locality, Corniferous limestone, Charlestown, 

Indiana. 

ZAPHRENTIS FOLIATA, 2. Sp. 

Corallum simple, elongate turbinate, curved; surface with frequent 
narrow annulations and occasional constrictions; external stria- 

tions distinct; height of corallum 70 mm., diameter of the calix 25 
mm., depth 20 mm.; lamelle about 70, of nearly uniform size, and 

thickened at the margins, alternating and thin below; the principal 

lamellee fasciculate and extend to within a short distance of the cen- 
ter, leaving a smooth, concave space 3 mm. in diameter. In a trans- 
verse section the corallum appears as if composed of numerous thin, 
invaginated lamine, in that respect resembling Cyathophyllum exfolia- 

twm, but that species is much stronger and coarser in appearance. 
Formation and locality. “Corniferous limestone, Falls of the Ohio. 

a yet “hophe lune 
ZAPHRENTIS INCLINATA, 1. sp.7 ou gus is!) bone 

eera har 

Corallum simple, turbinate, straight or curved; in décor eel ot & 
specimens the internal striz are ali and prominent; attached por- ““/# 

tion broad ; height, of corallum 50 mm.; diameter of the calix 25 mm.,a #** 
space at hie bottom 10 mm. in duneaiee slightly convex and very 
oblique to the axis of the corallum; number of lamelle from 80 to 90, 

alternating in size, the smaller ones extending a short distance on the 
sides, the principal ones extending to the center, contorted and coalesc- 
ing with the oblique tabule; fossette commencing a short distance 

from the center and continuing to the anterior margin. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS IRREGULARIS, 2. sp. 

Corallum simple, irregularly turbinate, straight or slighty curved ; 
exterior with frequent prominent annulations and fine concentric 
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strie ; external strix fine, distinct. At irregular intervals are rows 
of spines having a diameter at the base of 1 m. and a length of from 
2 to 3 mm., about 4 in the space of 5 mm.; number of lamelle 90, 

alternating in size. This species may be distinguished by its promi- 
nent, irregular, annulations and the concentric rows of spines. 

Formation and locality. Corniferous limestone, Charlestown, 
Indiana. 

ZAPHRENTIS CONCAVA, 2. SD. 

Corallum simple, turbinate, regularly curved ; height 25 mm.; diam- 
eter of the calix 20 mm., depth 10 mm., the sides of the calix quite 

abruptly descending to within 4 mm. of the center, where there is a 
narrow elevation surrounding an abrupt concavity of 5 mm. in diam- 
eter; fossette narrow, deep, indenting the margin of the concave 
space and extending to the anterior margin of the calix ; number of 
lamelle 70, alternating in size, a few extending to the center ; tabulez 

concave in the center, outer portion bending abruptly downward, 
intermediate portion convex. 

Formation and locality. Corniferous limestone, Falis of the Ohio. 

ZAPHRENTIS HERZERI, 7. sp.da Jo. Pig 4718. 

Corallum simple, turbinate, straight or curved; frequently, and 
especially in young individuals, the anterior side is flattened; base 
acute, quite regularly expanding to the calix ; exterior with numerous 
rounded annulations and concentric strie; external strix, in all 

the individuals observed obscure; sometimes attaining a height of 40 
mm., but usually 30 mm.; diameter of the calix from 15 to 20 mm., 

depth from 10 to 15 mm., more or less oval, usually flattened near the 
margin, then abruptly sloping to the center; fossette narrow, extend- 

ing from the center nearly to the anterior margin; number of lamellz 

from 60 to 70, alternating in size, the smaller ones not more than 5 

mm. in length, the others extending to the center of the cup, not 
twisted or elevated. ‘This species has been included with Heliophyllum 
exiguum by Dr. C. Rominger, Geological Survey of Michigan, but the 
form isentirely different and there are no traces of heliophylloid struc- 
ture; from Z. ungula it may be distinguished by its less compressed 
form, and the entirely different character of the center of the calix. 

Formation and locality. Corniferous limestone, Louisville, Ken- 
tucky. 

ZAPHRENTIS CURVATA, 7. Sp. 

Corallum simple, turbinate, curved, base acute, regularly ex- 
panding to the calix; exterior with numerous sharp annulations of 
growth and concentric striz; external strie distinct, 12 in the 
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space of 10 mm.; height of corallum 40 mm., diameter of the calix 60 
mm., depth 10 mm., ‘sides nearly vertical, bottom flat, 15 mm. 
in diameter; fossette narrow, not extending to the margin, position 
variable; number of lamelle from 60 to 70, alternating in size, more 

nearly uniform at the margin than below. ‘The smaller lamelle are 5 
mm. in length, the others from that point are much more conspicuous 
than above, usually extending to within 5 mm. of the center, leaving 
a flat, smooth space of 10 mm. in diameter, but sometimes extending 
on the tabule, coalescing with it, and occasionally a few continuing to 

the center. 
Formation and locality. Corniferous limestone, Crab Orchard, 

Kentucky. 

ZAPHRENTIS GRAVIS, 2. Sp. 

Corallum simple, turbinate, regularly curved or tortuous, gradually 

expanding; exterior with numerous sharp annulations and constric- 
tions, caused by intermittent growth; external striz very distinct, 
from 8 to 10 in the space of 10 mm., when decorticated presenting an 
invaginated, somewhat cystose appearance; height of corallum 70 
mm., diameter of the calix 40 mm. Of the numerous individuals ob- 
seryed, the sides of the calix are broken so that its true form cannot be 

ascer tained ; number of lamelle from 60 to 70, alternating in size, the 
larger ones ais extending to within 5 mm. of the center, leaving a 
flat, smooth space of 10 mm. in diameter ; occasionally a few extend 
to the center but arenot prominent; tabule broad. This species most 
closely resembles Z. curvata, but is much more solid, and the lamelle, 

as they approach the flat space at the bottom of the calix, are not so 

prominent. 
Formation and locality. Corniferous limestone, Crab Orchard, 

Kentucky. 

ZAPHRENTIS TRANSVERSA, 2. SP. 

Corallum simple, turbinate, curved, attached portion broad, not reg- 
ularly expanding to the calix; decorticated specimens have numerous 
sharp annulations caused by intermittent growth, but not presenting 
an invaginated appearance; height of corallum 50 mm., diameter at 
the base 15 mm.; calix somewhat campanulate, diameter 30 mm., 

depth 15mm. There are two narrow fossettes situated opposite each 
other (one more conspicuous than the other), commencing near the 
center and continuing to the margins; number of lamelle from 75. to 
90, alternating in size, about 5 of the principal lamelle extend across 

_ the bottom of the calix, connecting with those of the opposite side, 

generally at right angles to the fossette, though sometimes oblique ; 
the lamellee situated between these coalesce with them a short distance 
from the center, the remaining larger lamelle converge toward the 
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center, extending to those crossing the bottom, their extremities 
coalescing’ and curving. This species is very characteristic and*is 
easily distinguished from any other. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS ELEGANS, 7. sp. 

Corallum simple, turbinate, usually slightly compressed, acute at 
the base, regularly expanding to the calix; exterior with concentric 

wrinkles and undulations, external striz distinct, 14 in the space of 10 

mm.; when decorticated the internal striz are usually broad, equal to 

one-half the number of the lamelle ; corallum usually about 70 mm. in 
height, diameter of the calix 30 mm., depth 20 mm., sides abrupt, an 

oval space at the bottom smooth or with the lamellx faintly indicated ; 

fossette usually dextral, consisting of a deep, elongate depression at 
the bottom of the cup, but faintly indicated on the sides; number of 
lamelle from 80 to 90, alternating in size, thickened and sub-angular 
at the margin, becoming very thin and fragile below. ‘This species 
may be distinguished from Z. profwnda by its compressed form, shal- 

lower calix and finer lamelle ; from Z. nitida by its compressed form, 
narrower flattened space at the bottom of the calix and somewhat 

finer lamelle. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

ZAPHRENTIS CONVOLUTA, %. Sp. 

Corallum simple, turbinate, straight or regularly curved, acute at 
the base, regularly expanding to the calix, slightly compressed, oblique; 
decorticated specimens presenting a somewhat smooth appearance ; 
internal striz not prominent ; height of corallum 70 mm.; diameter of 
calix 40 mm., depth 25 mm., a space at the center 12 mm. in diameter 

flat and smooth; number of lamelle 100, alternating in size, the 

smaller ones about 15 mm. long; usually from 2 to 4 adjacent prin- 
cipal lamellz coalesce and fasciculate, becoming twisted and extending 
to within 6 mm. of the center; fossette obscure or obsolete. This 

_ species may be recognized by the conspicuous coalescing and fascicu- 
lating of the lamelle and their decided twisted appearance after coal- 
escing. 

Formation and locality. Corniferous limestone, Falls of the Ohio, 

ZAPHRENTIS CONTORTA, 7%. sp. 

Corallum simple, turbinate, slightly and regularly curved ; exterior 
quite smooth when decorticated; internal striz fine and distinct, 14 in 
the space of 10 mm.; height of corallum 30 mm.; diameter of the calix 

25 mm.; fossette sinistral, at the bottom deep, pyriform, narrower and 
less conspicuous on the sides; number of lamelle from 90 to 100, alter- 

[Sen. Doc. No. 38. ] 56 
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hating in size, smaller ones short, frequently coalescing with the 
others, which fasciculate, coalesce and extend to the centér and are 

much twisted, presenting a very irregular appearance; tabule large, 
convex. 

Formation and locality. Corniferous limestone, Canada West. 

ZAPHRENTIS VENUSTA, %. Sp. 

Corallum simple, turbinate, straight or slightly curved, acute at the 
base, regularly and quite rapidly expanding to the calix; exterior with 

- concentric wrinkles and undulations of growth; external striz distinct, 

10 in the space of 10 mm.; height of corallum 60 mm., diameter of the 
calix 40 mm., depth 20 mm.,, sides nearly vertical, walls very thin ; 

_tabule broad, concave at the center, the outer portion bending down- 
ward, the intermediate space convex; fossette sinistral, narrow, not 

conspicuous; number of lamelle 108, thin, of nearly uniform thickness, 

alternating in length, the principal ones extending ‘nearly to the 
center, leaving a small oval concave space about 6 mm. in length. 

Formation and locality. Corniferous lmestone, Falls of the Ohio. 

GENUS HLASMOPHYLLUM, nov. gen. 

Corallum simple, turbinate, lamella extending to the center, twisted 

or not, interlamellar cysts continuing to the center ; no tabule. 

ELASMOPHYLLUM ATTENUATUM, 2. Sp. 

Corallum simple, elongate turbinate, straight or very slightly curved, 
height 130 mm., acute at the base, regularly expanding to calix; ex- 
terior with numerous fine, distinct, concentric strie and annulations, 

external striae conspicuous; when decorticated the internal striz are very 
obscure; number of lamelle about 60,alternating in size, the principal 

ones extending to the center and twisted; no tabule; the vesicles 

between the lamelle numerous and extending to the center ; the sides 

of the lamelle with conspicuous longitudinal striz. Several: individuals 
of this species have been observed, but the calix of each is imperfect so 
that its true form cannot be ascertained, but the species is easily 
distinguished by its straight or nearly straight regularly expanding 
form, the strong lamelle, the vesicles extending to the center and the 
absence of tabule. 

Formation and locality. Corniferous limestone, New York and 

Canada. 

CYATHOPHYLLUM, Goupruss. 

CYATEOPHYLLUM (HLASMOPHYLLUM) INTERVESICULUM, %. sp. 

Corallum simple, elongate turbinate or sub-cylindrical, exterior with , 
Numerous narrow annulations and constrictions ; external striz very 
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distinct, 6 in the space of 10 mm.; when decorticated the corallum 

presents an invaginated appearance ; internal striz irregular and in- 
terrupted ; height of corallum 200 mm. or more; calix infundibuliform, 

diameter 50 mm., depth 40 mm.; fossette extending’ from near’ the 
center to the margin, moderately conspicuous; number of lamelle 
110, of uniform size, extending to or nearly ‘to the center ; interlam- 
ellar cysts prominent, more conspicuous than the lamellz, which they 

sometimes almost entirely obscure. 
The tabulee are not distinct and it is possible that they do not exist 

in which case this species must be placed in the genus HLAsMo- 
PHYLLUM. 

Formation and iocality. Corniferous limestone, Leroy, New York. 

CYATHOPHYLLUM EXFOLIATUM, 7. SD. 

Corallum simple, elongate turbinate or sub-cylindrical, exterior with 
concentric wrinkles and undulations of growth; external strize 
conspicuous, 6 in the space of 10 mm.; length of an adult individual 
from 80 to 90 mm.; diameter of the calix 35 mm., depth 25 mm., sides 
quite regularly sloping to the center ; number of lamellee 60, broad, 
rounded and of uniform size at the margin, becoming thinner and 

alternating below, the principal lamelle extending to the center, where 
they are twisted, not elevated. In a section the corallum has the 
appearance of being formed of very thin superimposed lamine; when 
partially decorticated the exterior has the appearance of a Cystiphyl- 

lum ; these characters and the flat, fragile appearance of the lamelle 
near the margin readily distinguish it from any other species. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYATHOPHYLLUM CANALICULATUM, 7. sp. 

Corallum simple, elongate turbinate or sub-cylindrical, massive; in 
decorticated specimens internal striz irregular, interrupted ; the largest 
fragment observed has a height of 150 mm., diameter for nearly the en- 
tire length 50 mm. From the nearly uniform diameter of this speci- 
men it is evident that the length of a perfect individual would be 
much greater than that given above; number of lamelle about 220, 
alternating in size, the smaller ones being scarcely more than rudi- 
mentary, the principal ones continuing to the bottom of the calix, where 

there is an elevation 40 mm. in length and 20 mm. in breadth ; where 
the lamelle are broken away it has an elevation of about 10 mm., 
where they are perfect it is slightly elevated, and along the middle is 
a deep depression, which is a continuation of the lateral fossette ; the 
bottom of the calix has a close resemblance to that of Zaphrentis com- 
pressa, but in other respects the two forms are extremely different. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 
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CYATHOPHYLLUM IMPOSITUM, ”. sp. 

Corallum simple, turbinate, straight or slightly curved, gradually 
expanding; exterior with frequent sharp constrictions, caused by 
intermittent growth, giving to the corallum the appearance of being 
composed of aseries of invaginated calices ; external stris conspicu- 
ous; height of corallum 80 mm.; diameter of the calix 40 mm., depth 30 
mm.,sides quite regularly sloping to the center; a narrow fossette on both 
anterior and posterior sides connected by a shallow depression; number 
of lamellae from 100 to 110, alternating in size, somewhat thickened 

near the margin, becoming very thin and sharp on the sides of the 
calix; principal lamelle extending to the depression at the bottom of 
the calix; on the sides of the lamelle, at right angles to the margin 
are numerous rounded striz, sometimes projecting beyond the margins 
and forming denticulations, but usually causing the margin to appear 
obscurely crenulated ; the striz have the same direction as those 
of HELIOPHYLLUM, but they are not distinct or continuous enough to 
place the species under that genus. 

Formation and locality. Corniferous limestone, Fa!ls of the Ohio. 

CYATHOPHYLLUM DEPRESSUM, %. Sp. 

Corallum simple, turbinate, straight or slightly curved, exterior with 
annulations and undulations of growth and very prominent longitu- 
dinal striz, of which there are 8 in the space of 10 mm.; height of 
corallum 80 mm., regularly expanding; diameter of calix 40 mm., 
depth of anterior side 35 mm., sides parallel with the exterior 
wall, a space at the bottom 20 mm. in diameter flat, with a deep 
depression at the center; the fossette consists of a deep depression 
sinistral to the center, its continuation on the side is obscurely indica- 
ted; number of lamellz from 80 to 90, alternating in size, the smaller 
ones very thin, extending to the flattened space at the bottom of the 

calix,the larger ones fasciculating and extending to the center where they 
are slightly twisted ; the interlamellar cysts are prominent, elongate, 
sometimes oeectteee the smaller lamelle. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYATHOPHYLLUM ARCTIFOSSA, 7”. SD. 

Corallum simple, turbinate straight or curved, sometimes regularly 
expan(ling from a conical apex, at other times the diameter at the 

base is greater than at a short distance above; exterior with concentric 

wrinkles and moderately prominent annulations; height of the corallum 
80 mm.; calix broadly campanulate, having a diameter of 50 mm., and — 
a depth of 25 mm.; fossette,deep, narrow, commencing about 8 mm, from 
the center and continuing to the anterior margin; number of lamele 
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120, of nearly uniform thickness, alternating in length, the larger ones 

as they approach the bottom fasciculate, a few continue to the center, 

coalescing with the tabule. 

Formation and locality. Cornierons limestone, Falls of the Ohio. 

CYATHOPHYLLUM VESICULATUM, 2. sp. 

Corallum simple, elongate turbinate, attenuate below, curved, regu- 

larly expanding to the calix,exterior with gentle undulations of growth; 

height 35 mm.; diameter of calix 20 mm., depth 15 mm., sides regu- 

larly sloping n the center; number of niece 60, dnenuy alternating 

in size, very thin, the poet pe ones extending to the center of the 

calix, not twisted. The interlamellar cysts are small, but very distinct, 

giving to the corallum somewhat the appearance of a CYSTIPHYLLUM. 

Formation and locality, Corniferous limestone, Falls of the Ohio. 

CYATHOPHYLLUM BULLATUM, 7. Sp. 

Corallum simple, turbinate, attenuate below; calix broadly expanded ; 

external strizs very distinct, 12 in the space of 10 mm.; when 
decorticated the strie are smooth, 6 in the space of 10 mm; tabulz 
broad, flat; height of corallum 60 mm.; diameter of calix 35 mm., 

having at the margin 8 lamelle in the space of 10 mm., alternating in 
size, the principal ones becoming very thin and prominent below ; at 
the bottom is a flat space 10 mm. in diameter, sometimes smooth and 

sometimes with the lamelle faintly indicated; the interlamellar 

cysts are elongate, very prominent, frequently entirely obscuring the 

smaller lamellee. 
Formation and locality. Corniferous limestone, Canada West. 

CYATHOPHYLLUM COHARENS, 2. sp. 

’ Corallum simple or compound, elongate turbinate; exterior with 
undulations of growth, strie fine, distinct; height of corallum 

45 mm.; calix shallow campanulate, with a diameter of from 15 
to 20 mm., depth 6 mm.; number of lamelle 80, of nearly uniform 
size at the margin, alternating below, the larger ones extending to the 
center where they are twisted elevated and forming a false columella 
of about 8 mm. in diameter; on the inner surface of the calix are 

numerous small cysts which sometimes obscure the lamelle. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

. CYATHOPHYLLUM SEPTATUM, 2. sp. | 

Corallum simple, elongate turbinate or sub-cylindrical, exterior with 
frequent constrictions, caused by intermittent growth, and numerous 

concentric wrinkles; when decorticated the margins of the lamella with 
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the intermediate structure are usually shown ; height of corallum 60 
mm., diameter of the calix 20 mm., number of lamelle 60, of nearly uni- 

form thickness, alternating in length, the principal ones extending to 
within a short distance of the center, leaving a smooth flat space 4 
mm. in diameter. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYATHOPHYLLUM PERFOSSULATUM, %. Sp. 

Corallum simple, broadly turbinate, robust, sometimes contracted 

above, exterior with numerous concentric wrinkles and striations, with 

constrictions caused by intermittent growth; diameter of the calix 
50 mm., depth 25 mm., quite regularly concave ; fossette deep, broad, 

_ extending from near the center to the margin; number of lameile 75 
alternating in size, the smaller ones extending only a short distance 
from the margin, the others are very thin, all extending to within a 
short distance of and a few quite to the center, coalescing and forming 
a narrow elongate crest; margins of lamelle denticulate, no striz on 

the sides; interlamellar space strongly vesiculose. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYATHOPHYLLUM CONCENTRICUM, 7. sp. ) 

Corallum simple, turbinate, regularly curved, solid, exterior with. 
undulations of growth and numerous fine concentric rugose strice ; 
longitudinal striz distinct; height of corallum 50 mm.; diameter of 
the calix 30 mm., depth 20 mm., sides quite regularly concave, a space 
at the bottom 10 mm. in diameter flat; fossette extending from near 
the center to the anterior margin; number of lamelle 100, of nearly 
uniform size at the margin of the calix, alternating below ; in some 

specimens the principal lamelle extend to the margin of the flattened 

area, ending abruptly, leaving the central portion smooth, in others 
they extend to the center, though abruptly becoming much 
smaller at the margin of the flat space; when decorticated the internal © 

striz are crenulated or united by septa. 
Formation and locahty. Corniferous limestone, Falls of the Ohio. 

CYATHOPHYLLUM SCALENUM, %. sp. 

Corallum simple, turbinate, compressed, acute at the base, regularly 
expanding -to the calix, exterior with undulations and constrictions 
caused by intermittent growth; strie distinct, 9 or 10 in the 
space of 5 mm.; calix very oblique; length of posterior side of 
corallum 25 mm. of anterior 75 mm.; diameter of calix 50 mm., depth 
20 mm., quite regularly concave; fossette conspicuous, commencing 
at the center and continuing to the anterior margin; number of lam- 
ella 110, alternating in size; within a short distance of the center the 
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principal lamelle coalesce and fasciculate, each fascicle being composed 

of from 2 to 7 lamelle; after coalescing they continue nearly to the 
center and become twisted. When the lamelle are perfect they have, 
at their margins, slender spinules about .75 mm. in length, 8 in the 
space of 5 mm., forming a very prominent feature, but most conspicu- 
ous on the intermediate smaller lamellew, the margins of the principal 

ones usually being broken. On the sides of the lamelle are rounded 
striations continuing a short distance from the margin, but not of 
sufficient prominence or extent to place the speciesin the genus HELI- 
OPHYLLUM. 

Formation and locality, Corniferous limestone, Falls of the Ohio. 

CYATHOPHYLLUM PERPLICATUM, 7%. Sp. 

Corallum simple, turbinate, curved, obtuse at the base, quite rapidly 
expanding for a short distance, then continuing of nearly uniform 
diameter; exterior with shallow grooves, concentric wrinkles and very 

distinct, fine, concentric strize; longitudinal striz distinct, 8 in the 
space of 5 mm.; when decorticated it presents a somewhat cystose ap- 
pearance ; height of corallum 60 mm.; diameter of the calix 30 mm., . 

depth 10 mm., a space at the bottom 10 mm. in diameter, slightly 
convex and corrugated ; fossette obscure or obsolete; number of lam- 
elle 75, alternating in size, near the margin of the cup thickened, and 
angular, thin below; the principal lamelle continue to the center 

on the convex space at the bottom becoming interrupted and having the 
appearance of corrugations. } 

Formation and locality. Corniferous limestone, Crab Orchard, 
Kentucky. 

CYATHOPHYLLUM ROBUSTUM, 7. sp. 

Corallum simple, elongate turbinate or cylindrical, when decorti- 
cated appearing as if formed of invaginated calices, each of which con- 
sists of thin, superimposed laminz ; external coste very distinct, 4 or 

5 in the space of 10 mm.; concentric strie coarse, distinct; when de- 
corticated the internal costze have numerous transverse elevations at~ 
irregular distances apart caused by the interlamellar cysts. The 
largest fragment observed has a length of 220 mm. and a diameter of 
110mm. For aspace of from 20 to 80 mm. from the margin the sides 
of the calix are sloping at an angle of about 45° to the axis of the cor- 

allum, becoming vertical, then becoming flat for a width of 10 mm., 
thence abruptly descending, frequently to a depth of 30 mm.; thisdeep 

depression has at first a diameter of about 20 mm., gradually narrowing 
below; number of lamelle from 100 to 130, alternating in size, the prin- 
cipal ones extending nearly to the flat tabula at the bottom of the 
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calix ; inter-lameilar cysts very prominent, frequently obscuring the 
lamelle, near the margin the lamelle sometimes becoming obsolete. 

_ Formation and locality. Corniferous limestone, near Leroy, New 

York. 

BLOTHROPHYLLUM, Bitirnes. 

BLOTHROPHYLLUM MULTICALICATUM, ”. Sp. 

Corallum simple, elongate turbinate or sub-cylindrical; exterior 
with numerous abrupt constrictions caused by intermittent growth, 
and sharp annulations bearing quite prominent spinules; external 

coste distinct; diameter of central axis 25 mm., of tabule 15 mm.; 

calix 40 mm. wide; for a space of 10 mm. from the margin the sides 
are flat, then vertical, a space at the bottom 20 mm. in diameter flat 

smooth, elevated; number of lamelle 120, alternating in size, the 
larger ones extending to the margin of the elevated tabulee at the bot- 
tom of the cup; interlamellar cysts elongate, conspicuous, frequently 

partially obscuring the lamelle. This species may be distinguished 
from B. decorticatum by the different form of the calix, finer and less 
conspicuous lamelle, and more compact arrangement of the expanded 

calix margins. 
Formation and locality. Corniferous limestone, Canada West. 

BLOTHROPHYLLUM PAPULOSUM, 72. SD). 

Corallum simple, sub-cyiindrical, consisting of numerous invagi- | 

nated calices, each of which is formed of thin, superimposed laminz 
exterior with numerous distinct, concentric strize, of which there are 

about 30 in the space of 5 mm., frequently arching on the external 
coste, which are very prominent. The largest fragment observed has 
a length of 170 mm. and a nearly uniform diameter of 50 mm.; diam- 
eter of central axis 25 mm.; calix, shallow, campanulate, a space at 
the bottom from 10 to 15 mm. in diameter, flat, smooth; number of 

lamelle from 90 to 100, which are nearly uniform in size near the 
margin of the cup, flattened, broad, alternating in size and _ be- 
coming thin as they approach the center ; principal lamelle extending 
to the flat area at the bottom. On the thickened lamella, 

toward the margin, are numerous prominent pustules. This 
species may be distinguished from 6. decorticatum as _ fol- 
lows: the expanded calix margins are much more numerous, more 

compact and more distinctly consist of thin, superimposed lamine ; 
the lamelle toward the margin are broad, flattened, and with very 
prominent pustules; the epitheca is never continuous over th« whole 
length of the corallum. | 

' Formation and locality. Corniferous limestone, Leroy, New York. 
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BLOTHROPHYLLUM SINUOSUM, 1%. sp. 

Corallum simple, elongate, nearly cylindrical ; all the specimens ob- 
served are in a decorticated condition ; diameter from 15 to 20 mm; 
fragments of 150 mm. in length occur of uniform diameter; number 

of lamelle from 60 to 70, alternating in size, the smaller ones being 

about one-half the thickness of the others, the principal ones extend 
neatly to the center of the calix, the extremities becoming slightly 
twisted ; a space of from 2 to 3 mm. in diameter at the center smooth ; 

the tabule are slightly concave, the outer portion bending abruptly 
downward at right angles so that in a longitudinal section the broken 

edges of the outer portion appear as a vertical wall,.resembling D1p- 
HYPHYILLUM. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

BLOTHROPHYLLUM PROMISSUM, 7. Sp. 

Corallum simple, cylindrical, elongate, diameter from 15 to 25 mm. ; 
number of lamellez 70, alternating in size; at the bottom of the calix 
is a flat area, either smooth or with the lamelle but faintly indicated. 
In the decorticated condition in which this species and LB. sinwosum 
occur it isnot possible to separate them by external characters, but 
the calix in one species has the lamelle extending nearly to the cen- 
ter, abruptly ending and the extremities twisted, and the other having 
a broad, smooth space at the bottom of the calix and lamelle not 

twisted ; these characters render a distinction of the species easy. 

Formation and locahty. Corniferous limestone, Falls of the 

Ohio. 

HELIOPHYLLUM, Hatt. 

HELIOPHYLLUM ALTERNATUM, 7. Sp. 

Corallum simple, turbinate, usually straight, height 45 mm.; diameter 
of calix 35 mm., depth 20 mm., sides nearly vertical, bottom flat ; 
number of lamelle from 70 to 80, alternating in size, the larger ones 
being very prominent, extending nearly to the center of the cup, coalesc- 
ing and forming,small, irregular, central elevations. At the mar- 
gin of the calix the lamelle are thick, rounded, growing thinner as 
they approach the bottom of the calix; denticulations of the lamelle 
prominent, appearing as spinules, six in the space of 5 mm. This 

species may be distinguished by the pronounced difference in the 
size of the lamelle and the nearly vertical sides of the calix. 

Formation and locality. Corniferous limestone, Falls of the 
Ohio. 

[Sen. Doc. No. 38. | 57 
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HELIOPHYLLUM INCRASSATUM, 2. Sp. 

Corallum simple, turbinate, height 40 mm.; diameter of the calix 30 
mm., depth 15 mm., sides near the margin flat or rounded, then quite ab- 

ruptly descending, a space at the bottom 10 mm. in diameter flat; 
fossette conspicuous; number of lamelle 56, alternating in size, the 

smaller ones being about one-third the thickness of the others; the 
greater portion of the lamellz extend only to the flat space at the bot- 

tom of the calix, from that point about 15 are very much thickened 
and extend to the center, straight or slightly flexuous; denticulations 
moderately prominent, from 6 to 8 in the space of 5 mm., near the 
margin wide, becoming narrow and spiniform below. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM ACUMINATUM, 2. sp. | 
Corallum simple, turbinate, regularly curved, length of anterior 

side 50 mm., of posterior 25 mm.; diameter of the calix 40 mm., depth 
30 mm., a space at the-bottom, 25 mm. in diameter, depressed convex 5 

fossette conspicuous, extending from the convex space at the bottom 
to the anterior margin; number of lamelle 80, alternating in size, 

margins broadly angular; the larger ones extend upon the tabule, but 
do not reach the center; denticulations very prominent, sometimes 
extending nearly 1 m. beyond the margins of the lamelle, from 3 to 4 
in the space of 5 mm. 

Formation and locality. Corniferous limestone, Ontario, 

HELIOPHYLLUM VENATUM, %. Sp. 

Corallum simple, turbinate, regularly curved ; exterior with sharp 
ridges of growth; height of corallum 40 mm.; diameter of calix 35 
mm., depth 15 mm., a space at the bottom, 20.mm. in diameter, de- 
pressed convex; fossette conspicuous, situated on the anterior side; 

number of lamelle 90, alternating in size, the larger ones continuing to 
the center of the calix, becoming flexuous or slightly twisted, adjacent 

ones frequently coalescing ; denticulations prominent, 5 in the space 
of 5 mm. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM IMBRICATUM, %. SP. 

Corallum sub-cylindrical or elongate turbinate, gradually expanding ; 
exterior with numerous sharp ridges of growth; when decorticated 
the internal cost present a peculiar imbricated appearance, the imbrica- 
tion being toward the base; diameter of calix from 30 to 40 mm., 

depth 15 mm., a space at the bottom 15 mm. in diameter flat ; fossette 

conspicuous, extending from near the center to the margin; number 
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of lamelle 70, of nearly uniform size at the margin, alternating on the 
sides of the calix, the larger ones, extending to the center, straight or 
slightly flexuous: denticulations spiniform, prominent, 3 in the space 

of 5 mm. This species may be distinguished from JH. verticale by 
the imbricated costz and the extension of the lamelle to the center of 
the cup. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM VERTICALE, 7”. sp. 

Corallum simple, elongate turbinate, straight or curved, very gradu- 
ally expanding; exterior with numerous sharp ridges of growth; 
height from 50 to 100 mm.; diameter of the calix from 25 to 30 
mm., depth 15 mm., sides abruptly descending, a space at the bottom 
from 10 to 15 mm. in diameter flat or slightly concave; number of 
‘lameile from 75 to 80, alternating in size, the larger ones extending to 
within a short distance of the center, abruptly coalescing with the 
tabule, leaving a flat or concave smooth space at the center; denticu- 
lations very prominent, spiniform, 6 in the space of 5 mm. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM INVAGINATUM, 7. sp. 

Corallum elongate, gradually expanding ; ; when decorticated it has 
the appearance of consisting of a series of invaginated calices ; height 
of an adult individual thirteen centimetres; diameter of calix 50 mm. 
depth 30 mm.; when the lamellz are senian the calix is somewhat | 
bell-shaped, Shien broken away the sides of the calix are more nearly ver- 

tical and the bottom is flat or elevated at the center; number of 

lamelle 90, of nearly uniform size at the margin, alternating on the 

sides, principal lamelle extending to the center, flexuous or slightly 
twisted, very thin and prominent; from 5 to 7 denticulations in the 
space of 5 mm. extending to within 10 mm. of the center of the calix. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM AQUALE, 7. sp. 

Corallum simple, elongate, straight or curved; surface with angular 
ridges of growth; height of corallum 14 centimetres; diameter of 
calix 40 mm., depth 30 mm., somewhat bell shaped; number of 
lamelle 90, of uniform size, very thin, a part of them extending to the 
center are twisted and elevated; denticulations uniform in width with 
the lamelle, 8 in the space of 5 mm.; fossette obscure. This species 
may be distinguished by the deep oat very thin, uniform, closely 
arranged lamelle and thin denticulations. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 
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HELIOPHYLLUM FASCICULATUM, 2. sp. 

Corallum simple, elongate turbinate; height 130 mm.; diam- 
eter of the calix 50 mm.; a space at the bottom of the calix from 10 
to 15 mm. in diameter is concave-conical ; adjacent to this depressed 
space is a flat area, the depressed and flat portions being 30 mm. in 
diameter ; fossette small ; number of lamelle 110, alternating in size, 
the smaller lamellze extend only to the flattened area, the larger la- 
melle extend to the margin of the concave conical space, and a few, very 
-much thickened, extend to the center; 6 denticulations in the space of 
5 mm. 

Formation and locality. _Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM ANNULATUM, %. sp. 

Corallum simple, elongate, gradually expanding, usually compressed ; 
exterior with prominent, rounded or subangular annulations of growth, 
which are sometimes situated at quite regular distances apart ; there are 

also concentric wrinkles and fine striations ; longitudinal strie distinct ; 
number of lamelle from 60 to 75; height of corallum from 100 mm. 

to 150 mm. or more ; often extremely attenuate, and frequently flat- 
tened from compression. In many examples the exterior does not 
well preserve evidence of the generic relations of the fossil, but longi- 
tudinal sections reveal, in a beautiful manner, the heliophylloid 

structure. : 

Formation and localities. Corniferous limestone; Scott and Clarke 
counties, Indiana, and Youngs’ farm, Hrie county, New York. 

HELIOPHYLLUM COMPACTUM, 7. sp. 

Corallum small, sub-cylindrical or elongate turbinate, straight or 
slightly curved, gradually expanding; exterior with broad undulations 
of growth, also concentric wrinkles and fine striations ; height of cor- 
allum 50 mm.; calix 20 mm. in diameter, depth 15 mm., sides 

nearly vertical, abruptly expanding near the margin; a space at the 
bottom of the calix 8 mm. in diameter, flat ; number of Jamelle 70, of — 

nearly uniform size at the margin of the calix, alternating on the sides ;. 
the principal lamella extend on the flattened space at the bottom 
abruptly coalescing with the tabule, leaving a smooth area 5 > 
mm. in diameter; denticulations fine, 10 in the space of 5 mm.; no 

fossette; the tabulee are nearly flat at the middle, bending abruptly 
downward near their outer margins. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM DENTATUM, 2. Sp. 

Corallum turbinate, straight or slightly curved; exterior with 
strong concentric wrinkles and striations; height of corallum 50 mm., 



UprEeR HELDERBERG GROUP. 453 

diameter of calix 40 mm., depth 20 mm.; an elevated space at the bottom 
10 mm. in diameter; fossette small ; number of lamelle 80, thin, of 

nearly uniform size at the margin of the calix, alternating below ; the 
principal: lamelle extending to the center of the cup twisted and 
elevated, forming a false columella ; denticulations very prominent, 4 

or 5 in the space of 5 mm. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM FECUNDUM, 2%. Sp. 

Corallum small, increasing by calicular gemmation, sometimes con- 
nected for nearly their entire length; height of an adult individual 25 
mm.; diameter of calix 13 mm.; for a distance of 4 mm. from the mar- 

gin the walls of the cup are nearly flat, then abruptly descending toa 
' plane, smooth area 4mm. in diameter at the bottom of the calix ; num- 

ber of lamellz 70, of uniform size, extending to the flat space at the 

bottom of the calix ; denticulations minute; no fossette. From one 

calix, only 12 mm. in diameter, proceed 5 buds. From H. gemmatum 
it is easily distinguished by its smaller size and entirely different form 
of calix. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM GEMMATUM, %. sp. 

Corallum rapidly increasing in numbers by calicular gemmation ; 
height usually from 25 to 30 mm.; diameter of calix 20 mm., depth 10 
mm.; sides quite regularly sloping ; a space at the bottom of the calix 
3 mm. in diameter flat, smooth; number of lamellee 70, sometimes of uni- 

form size, at others alternating, extending to the flat space at the center 

of the calix ; denticulations minute, 16 in the space of 5 mm.; fossette 

small. In nearly all the individuals observed there are from 8 to 5 

buds growing from the parent corallum. 
Formation and locahty. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM LATERICRESCENS, 2. Sp. 

Corallum sub-cylindrical, slightly compressed, simple or compound, 
increasing by lateral gemmation; exterior with numerous sharp annu- 
lations of growth, concentric wrinkles and fine strie; largest speci- 
men observed 10 centimetres in length, having a nearly uniform 
diameter of 30 mm.; depth of calix 15 mm., somewhat bell-shaped, 
center elevated ; number of lamella from 90 to 100, uniform in size 

near the margin of the cup, alternating below ; the principal ones, ex- 

tending to the center of the cup, are twisted and elevated, forming a 
false columella; denticulations fine, 18 in the space of 5mm. _ In its 
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manner of growth, deep calix with false columella, very fine lamelle 
and denticulations it is easily distinguished from any other species. 

Formation and localitg. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM POCILLATUM, 2. sp. 

Corallum simple or compound, slender, elongate, very gradually in- 
creasing in diameter; height of corallum 70 mm.; diameter of calix 20 
mm., depth 15 mm., sides regularly sloping toward the center; num- 
ber of lamella 70, alternating in size. Sometimes there isa small 
smooth area at the bottom of the cup, at other times the principal 
lamella continue to the center; denticulations minute, distinct. This 
species most closely resembles H. «mbricata and H. verticale, but may 
be distinguished by its more slender form, different appearance when 

decorticated, finer lamellae and in the form of the calix. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM DISTANS, 7. Sp. 

Corallum simple, turbinate, straight or curved ; height 45 mm.; 
diameter of the calix 45 mm., depth 20 mm.; the walls of the calix 
for an area of 8 mm. from the margin are flat, then quite abruptly de- 
scending, a space at the center 15 mm. in diameter gently convex; 
number of lamelle 70, of uniform size at the margin, alternat- 

_ Ing below, the principal lamelle extending nearly to the center of the 
calix; denticulations thin, 3 in the space of 5 mm. This species in 
its general form and appearance is similar to H. Halli, but the lamellze 
are much thinnerand the denticulations areat a greater distance apart, 
there being in that one six in the same space occupied by three in this 
species. ae 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM LINEOLATUM, 2. Sp. 

Corallum simple, sub-cylindrical, very gradually increasing in diam- 
eter. The specimens observed are compressed, though this may be duc 

to accident ; diameter of calix 20 mm., depth 20 mm., sides nearly 

vertical, an area at the center 10 mm. in diameter moderately convex ; 

fossette narrow, deep, extending from the convex central space to the 

margin of the calix; number of lamelle 80, alternating in size, the 
larger ones extend to the center of the calix, and one or more continue 
across from one margin to the other; the striz on the sides 
of the lamelle are very fine, there being frequently 20 in the space of 

5 mm., and though the margins of the lamelle are crenulated by each one 
of the striz, it is only at somewhat irregular intervals that they are 

prolonged into denticulations. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 
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HELIOPHYLLUM AEQUUM, 7. sp. 

Corallum simple, more or less curved, when decorticated presenting 
a decidedly invaginated appearance; height 50 mm., diameter of the 
calix 30 mm., depth 20 mm., the margin sub-quadrangular in outline, 
sides nearly vertical, an area at the bottom 15 mm. in diameter flat, 
smooth ; number of lamelle 90, alternating in sizeythe larger ones being 

faintly indicated for a short distance on the tabule at the bottom of 
the calix; fossette narrow, deep. This species may be distinguished 
by the broad, smooth area at the bottom of the calix. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM SCYPHULUS, 7%. sp. 

Corallum simple, turbinate, regularly curved ; surface with frequent 
narrow annulations of growth and fine striations, sometimes with com- 
paratively broad undulations. ‘The greater portion of the individuals 

observed are from 20 to 25 mm. in height ; diameter of the calix about 
equal to the height, depth 15 mm.; a space at the bottom of the calix, 
when the lamellee are perfect, flat or slightly convex ; fossette situated 
anteriorly, not extending to the margin; number of lamelle 60, of 
uniform size at the margin, alternating beiow, the larger ones extend- 
ing to the center, shghtly twisted, occasionally one or more extending 
from margin to margin ; center of tabule flat, the outer portion bending 
abruptly downward ; from 3 to 5 denticulations in the space of 5 mm. 
at a distance from the margin very prominent and _ spiniform. 
This species differs from AH. Halli in the form of the calix, thinner 

’ lamelle and more distant denticulations. 

Formation and locality. Corniferous limestone, Falls of the Ohio: 

HELIOPHYLLUM TENUIMURALE, 1%. sp. 

Corallum simple, turbinate, curved, usually decorticated ; internal 

cost prominent; height of corallum 30 mm.; diameter of calix 25 mm., 

depth 15 mm., sides abruptly sloping, leaving a convex space at the 
bottom 10 mm. in diameter; fossette extending from near the center 

to the anterior margin of the calix: in continuation of the fossette a 
depression extends across the elevated space at the bottom of the calix 
connecting with a rudimentary fossette on the posterior side; number 
of lamelle 90, alternating in size, the smaller ones rudimentary, the 
larger ones extending to the center of the calix where they are elevated 
and twisted; 7 or 8 denticulations in the space of 5 mm. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM NETTELROTHI, 7. sp. 

Corallum simple, elongate turbinate, regularly or irregularly curved. 
The numerous individuals observed are decorticated ; the internal 
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structure is as follows: a central area occupied by the flat portion of 
the tabule ; the tabule turn upward and fora distance of 10 or 15 
mm. are nearly vertical, forming a cylindrical cavity, then turning 
outward and downward; in one individual the flat portion of 
the tabule is 8 mm. in diameter; a space 30 mm. in diameter 

is occupied by the tabulze and lamellz without intermediate structure ; 
then occur small intermediate cysts whose direction is toward 
the margin, and the heliophylloid rays, having a direction toward the 

center ; the outer area consists of a series of the projecting margins of 
the invaginated calices, the lamelle of which have, on their sides and 

margins, prominent rays and denticulations, but no vesicles. A calix 
40 mm in diameter slopes quite abruptly to the depth of 15 mm., it 

is then flat for a space of 8 mm., then abruptly turns downward and 
continues vertically for a distance sometimes of 30 mm.; transverse 

section of the latter portion usually oval ; number of lamelle from 90 

to 100, alternating in size, the larger ones continuing to the center of 

the cup, though somewhat obscured on the lower portion of the ver- 
tical wall; denticulations prominent, 6 or 7 in the space of 5 mm.; on 

the sides of the lamelle are oblique, coarse, rounded striations; these 

end abruptly at two conspicuous longitudinal grooves, from which to 
the outer area, a space of about 5 mm., are numerous small cysts; on 
the outer area are prominent heliophylloid striae. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM SORDIDUM, 2. sp. 

Corallum small, simple, turbinate, height from 15 to 20 mm., diam- 
eter of the calix equal to the height. Numerous individuals of this 
species have been observed, but they are invariably decorticated and 
the margins of the calix broken away, so that its true form cannot be 
accurately determined ; a conspicuous fossette extends from near the 
center to the anterior margin ; frequently, along the middle of the 
fossette, there is a prominent lamella; number of lamelle from 80 to 
90, alternating in size, the larger ones thick, fasciculating, coalescing 
and extending to the center, where they are twisted. Owing to the 
breaking away of the lamellz near the margin the denticulations sel- 
dom appear; it is, however, easily recognized as a HELIOPHYLLUM 
from the character of the internal coste. © 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM DENTICULATUM, 2. Sp. 

Corallum simple, turbinate, curved, sometimes in more than one 
direction; exterior with numerous concentric wrinkles and fine striae ; 

external costae coarse, prominent; height of corallum.45 mm.; 
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diameter of the calix 17 mm., depth 10 mm., broadly bell-shaped ; 
fossette commencing near the center and extending to the margin ; 

number of lamelle 50, alternating in size, the principal ones fascicu- 
lating, coalescing and extending to the center. 

_ Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM CAMPANIFORME, 7. Sp. 

Corallum simple, turbinate, robust, straight or curved ;. proportional 
diameter of individuals of the same height variable; exterior with 
concentric wrinkles and undulations; no decided irregularities of sur- 
face; external cost very distinct ; when decorticated the internal costz 
appear as if composed of thin, imbricating laminz; dimension’ of an 
adult specimen, height 70 mm., diameter of tne calix 60 mm., depth 
35 mm., broadly bell-shaped ; number of lamellze 110, of nearly uni- 
form size near the margin, alternating below; the principal lamelle 
fasciculating and extending to the center of the calix, where they are 
somewhat twisted, but not elevated; 5 or 6 denticulations in the space of 
5mm. Some of the individuals present a coarser aspect than others. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPH YLLUM FISSURATUM, 7%. Sp. 

Corallum simple, turbinate, regularly curved; exterior compara- 
tively smooth, longitudinal striz distinct, length of posterior side 15 
mm., of anterior side 30 mm.; diameter of the calix 25 mm., depth 12 
mm., sides parallel with the exterior of the corallum, a space at the 
bottom 10 mm. in diameter essentially flat; fossette narrow, conspic- ° 
uous, extending from the center to the anterior margin ; number of 

lamellee 80, the larger ones extending sometimes to the center, at other 
times leaving a flat or concave smooth space from 6 to 8 mm. in diam- 
eter, denticulations fine; in one individual in place of the denticula- 

tions there are notches in the lamellae; this feature may be due to the 
breaking away of the denticulations; tabule at the center concave, 

the outer portion bending abruptly downward, the intermediate 
space elevated, The form of this species is very similar to Heliophyl- 
lum (Zaphrentis) corniculum, but the denticulations are much more 
minute and the bottom of the calix is quite different. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

HELIOPHYLLUM CANCELLATUM, 7. Sp. 

Corallum simple, broadly turbinate, acute at the base, regularly ex- 
panding to the calix; length of posterior side 10 mm., of anterior 
25 mm.; diameter of calix 20.mm., depth 10 mm., quite regularly con- 
cave ; number of lamelle 110, the larger ones sometimes continuing 
to the center, not elevated or twisted; at other times there is a flat, 

[Sen. Doc. No. 38. ] 58 
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smooth space at the center of about 5 mm. in diameter; on the sides 
of the lamelle, at right angles to the margin, are fine striations, about 

15 in the space of 5 mm., there are also longitudinal striations; near 

the margin of the calix the lamelle are denticulated, but on the sides 

they are only obscurely crenulate or smooth. In general form this 
species is very similar to H. scyphulus, but that species has very prom- 
inent spine-like denticulations. 

Formation and locality. Corniferous limestone, New York. 

DIPHYPHYLLUM, Lonspats. 

DIPHYPHYLLUM ADNATUM, 7. sp. 

Oorallum sub-cylindrical, simple or compound, increasing by lateral 
gemmation, frequently in contact for their entire length; exterior 
with very regular annulations and concentric striz ; longitudinal strize 
distinct ; diameter varying from 12 to 20 mm.; calix bell-shaped, 

depth about 10 mm.; number of lamelle 50, of uniform thickness, 
alternate lamelle continuing to internal wall; space inclosed by verti- 
cal wall, 3 mm. in diameter. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

DIPHYPHYLLUM CYLINDRACEUM, 1%. 8). 

Corallum cylindrical, growing socially but not in contact, increasing 
by lateral gemmation, usually distant from each other from 5 to 10 

. mm.; external cost distinct, annulations and constrictions very strong ; 
number of lamellz 45 to 50; space inclosed by interior wall 2 mm. in di- 
ameter. This species most nearly resembles Diphyphyllum adnatum, 

but the manner of growth is different, individuals of this species being 
always more or less separated, while in that one they are in contact 
usually their entire length. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

DIPHYPHYLLUM APERTUM, 7%. Sp.. 

Corallum simple, sub-cylindrical, straight or curved, pradiielig or 
more rapidly expanding; when decorticated presenting a distinct in- 

vaginated appearance; length of one individual 60 mm.; calix bell- 
shaped, diameter 20 mm., depth 10 mm.; number of lamelle from 60 

to 70, of nearly uniform size at the margin, alternating below, the 
principal ones extending to the vertical internal wall; denticulations 
prominent, 10 in the space of 5 mm.; inclosed internal area oval or 
horse shoe-shaped, from 4 to 6 mm. in here ee anterior ee indented 
by a deep, narrow fossette. 

Formation and locahty. Corniferous limestone, Falls of the hie : 
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DIPHYPHYLLUM BREVE, %. Sp. 

Corallum simple, short, turbinate ; posterior side straight, anterior 

curved, length respectively 8 and 10 mm.; calix 18 mm. in diameter, 
depth 4 mm., slightly oval, sides descending more or less abruptly ; 
fossette prominent, situated anteriorly; number of lamelle from 60 to 

70, alternating in size, broad and rounded near the margin, becoming 
thinner as they approach the center; denticulations very prominent; 
transverse section of inclosed internal area oval, length 4 mm., width 

3 mm. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 

DIPHYPHYLLUM TUMIDULUM, 7. sp. 

Corallum small, simple, increasing by calicular gemmation ; length 
15 mm. or less, from 3 to 4 mm. in diameter for about one-half the 

length, then quite abruptly expanding ; diameter of the calix from 
7 to 10 mm., depth 5 mm.; number of lamellee 50, alternating in size ; 
denticulations prominent; inclosed internal area 1 m. in diameter. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYSTIPHYLLUM, Lonspate. 

CYSTIPH YLLUM BIPARTITUM, 2. Sp. 

Corallum simple, turbinate or sub-cylindrical, elongate; exterior 

with narrow, slightly elevated annulations and concentric strie ; exter- 

nal coste obscure ; calix oval, oblique, with a strong rounded ele- 

vation extending from the bottom to the anterior margin ; somewhat 
coarse rudimentary rays converging to the ridge and bottom of 
calix and obscuring the cysts, which, near the margin, are small, 

becoming larger near the center; height of large specimen 100 mm.; 
diameter of calix 35 mm. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

+ 

CYSTIPHYLLUM BIFURCATUM, 2. sp. 

Corallum simple, turbinate, regularly curved ; exterior with frequent 
rounded annulations; when decorticated the internal cost are distinct ; 

calix nearly circular, oblique ; fossette pyriform, situated posteriorly, 
a slight ridge marking its continuation on the anterior side of the 
ealix ; near the margin there are nine rudimentary lamelle in the space 
of 5mm.; as they approach the center two adjacent lamelle usually 

coalesce, forming one larger one; cysts moderately large, obsolete in 
bottom of calix; height of corallum 70 mm., diameter of calix 30 mm. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 
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CYsTIPHYLLUM MURICATUM, 1”. sp. 

Corallum simple, turbinate, irregularly curved ; surface with annu- 

lations and numerous fine, concentric strie, squamose in weathered © 
specimens; calix slightly oval; fossette situated anteriorly; cysts dis- 
tinct near the margin, 1 m. in diameter, increasing in size toward the 

center ; bottom of the calix flat. There are fine rudimentary, crenu-— 
lated lamelle extending to the center and giving to the bottom of the 
calix the appearance of being covered with conical spinules; height of 

corallum 50 mm.; length of calix 25 mm., width 20 mm. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYSTIPHYLLUM QUADRANGULARE, %. Sp. 

Corallum turbinate, small; height 20 mm., diameter of calix 15 
mm., depth 12 mm; fossette obscure; rudimentary lamelle coarse, 

rounded, 6 in the space of 5 mm.; a small space at the bottom of 

calix flat. The rudimentary lamelle converge to the fossette and to 
three other lines, uniting and giving to the calix a quadrangular form. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYSTIPHYLLUM TENUIRADIUS, 2. Sp. 

Corallum sub-cylindrical or elongate turbinate; exterior with nu- 
merous annulations of growth, which on weathering present the appear- 
ance of aseries of invaginated calices ; diameter of calix 35 mm., depth 
20 mm., sides abrupt, a flat space at the bottom nearly 15 mm. in diam- 

eter ; number of lamelle about 120, of uniform size, extending nearly 

to the flat area at the bottom of the calix, entirely obscuring the cysts. 
The cysts appear indistinctly on the bottom of the calix and on the 
decorticated exterior. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYSTIPHYLLUM NANUM, 2. sp. 

Corallum sub-cylindrical, straight or curved, very gradually ex- 
panding ; exterior with numerous irregular annulations and constric- 
tions caused by intermittent growth; height of corallum 40 mm.; di- 

ameter of calix 10 mm., depth 8 mm., sides nearly vertical, leaving a 
comparatively broad, nearly flat space at the bottom; near the mar- 
gin are fine rudimentary lamellze becoming obsolete on the sides of the — 
calix ; cysts at the center sometimes 4 mm. in diameter. ‘This species 
is easily distinguished by its slender, elongate cylindrical form and its 
large cysts. | 

Formation and locality. Corniferous limestone, Falls of the Ohio. 
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_CYSTIPHYLLUM LATIRADIUS, 7. sp. 

Corallum simple, turbinate, straight or slightly curved, rapidly ex- 
panding; exterior with gentle undulations and sharp constrictions ; 
when decorticated it presents a very distinctly invaginated appearance ; 
height of corallum 60 mm.; calix broadly bell-shaped, diameter 60 
mm., depth 20 mm., a flat space at the bottom about 10 mm. in di- 
ameter occupied by large cysts; near the margin are broad, gently 
rounded rudimentary lamelle of nearly uniform size, 6 or 7 in the 
space of 15 mm.; the cysts first appear at about 15 mm. from the mar- 

gin, growing larger as they approach the center; the broad plications 
either end abruptly or are continued on the cysts as fine interrupted 
strie. Ina transverse section the corallum appears to be formed of 
thin, superimposed lamin; in the manner of growth and appearance 
near the margin this species is very similar to a CHONOPHYLLUM. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYSTIPHYLLUM SUPRAPLANUM, 7. sp. 

Corallum simple, turbinate, proportional height and diameter vary- 
‘ing in different individuals from 30 mm. in height and 30 mm. in di- 
ameter at the calix, to 20 mm. in height and 40 mm. in diameter, the 
corallum apparently consisting of thin, superimposed lamin; calix 
superficial, 40 mm. in diameter, a flat, smooth space at the center of 
6 mm. in diameter ; the sides for a short distance abruptly ascending, 
then gently sloping to the margin; number of lamelle 100 or more, 

about one-half of them extending a short distance upon the flattened 
space at the bottom of the calix. On the upper surface of the calix 
the cysts are obsolete or indistinct, but on the under surface of the lam- 
ine they are frequently quite distinct. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYSTIPHYLLUM CRATERIFORME, 7. sp. 

Corallum simple, turbinate, straight or curved; height of an adult: 

individual 70 mm., diameter of calix 50 mm., depth 40 mm.; on the 
anterior side, commencing at the center and continuing to the mar- 
gin, are two slight depressions, distant from each other, at the mar- 
gin, 40 mm., the space between them nearly flat; this feature in some 
individuals is very distinct, in others more obscure ; no flattened space 
at the center of the calix, the sides regularly and abruptly sloping to 
the center ; cysts small, from 1 to 3 mm. in diameter,.most distinct 

near the margin and center; in other portions of the calix being ob- 
scured by the rudimentary lamelle, which are continuous, closely 
arranged and vary in number from 100 to 150. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 
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CYSTIPHYLLUM PUSTULATUM, 7. sp. 

Corallum simple, turbinate, more or less rapidly expanding; pro- 
portional height and diameter varying ; in some individuals of 35 mm. 
in height the diameter of the calix is 55 mm., in others, having a 
height of 80 mm., the diameter of the calix is 40 mm.; exterior com- 
paratively smooth, with concentric wrinkles and striz, and distinct. 
external costz; calix from 20 to 35 mm. in depth, for a short dis- 
tance from the margin flat or gently curving, then abruptly and regu- 
larly sloping to the center; the entire surface of the calix shows prom- 
inent cysts from 1 to 3 mm. in diameter, increasing but little, if any, 

in size toward the center; occasionally a cyst occurs much larger than 
the ordinary ones; surface of the cysts marked by moderately coarse, 
interrupted striations. This species is apparently the only one from 

this locality in which the cysts are not more or less interrupted by the 
rudimentary lamellee. | 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYSTIPHYLLUM INFUNDIBULUM, 1%. Sp. 

Corallum simple, elongate turbinate, usually straight; exterior 
comparatively smooth, with concentric wrinkles and striz; exter- 
nal cost distinct; height from 70 to 100 mm.; calix 50 mm. in diam- 
eter, depth 40 mm., margin thin, sides regularly sloping to the center, 
having the form of an inverted cone; except near the center the cysts 
are obsolete or greatly obscured by the rudimentary lamelle, which 
are rounded, apparently nodulose, and about 100 in number; on the 
decorticated surface the cysts are very distinct. This species most 
closely resembles C. crateriforme, but the rudimentary lamelle are 
much coarser, there being only thirteen in the space occupied by 
twenty-four in that species. 

Formation and locality. Corniferous limestone, Falls of the Ohio. 

CYSTIPHYLLUM OBLIQUUM, 7. sp. 

Corallum elongate turbinate, simple, height 70 mm.; calix shallow, 
very oblique, nearly parallel with the anterior side of the corallum, 
oval, length 30 mm., width 20 mm.; when the corallum is decor- 

ticated the lower margins of the successive calices have the appearance 
of crenulated tabule ; rudimentary lJamellee six in the space of 10 mm., 
length 5 or 6 mm. from the margin ; commencing at the center of 
the calix and continuing to the anterior margin is a rounded eleva- 
tion, which for’ about 7 mm. is very prominent, thence gradually sub- 

siding and becoming inconspicuous; from the center nearly to the 
posterior margin is a narrow depression; the posterior wall of the 
calix is nearly vertical, 4 mm. in depth, the other portions gently — 

slope to the line along the middle. 
Formation and locality. Corniferous limestone, Falls of the Ohio. 
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Oe eae _ OYSTIPHYLLUM SCALATUM, %. sp. ; 
 Corallum simple, elongate, curved, sometimes tortuous; exterior 
with numerous concentric wrinkles and constrictions caused by inter- 
ae mittent growth ; height of corallum 45 mm.; diameter of the calix 15 

ae  mm., depth 15 mm.; for a distance of 4 mm. from the margin of the 
‘oat -ealix the walls are thin and vertical, then for the space of 2 mm. flat, 

_ again vertical for the space of 3 mm., thence sloping to the bottom of 
Esher the calix ; a strong, rounded elevation extends from the center to the 

anterior margin ; rudimentary lamelle on the sloping portion of the 
calix strong, 1 m. in width, bifurcating as they approach the margin. | 
The broad rudimentary lamelle resemble those of CysTIPHYLLUM, 
but the cysts, if they exist, are very obscure, In the shape of the 

__ ¢alix it varies from any known species. | 
™ : Formation and locality. Corniferous limestone, New York. 

CYSTIPHYLLUM STRIATURA, 2. Sp. 

feos Corallum simple, elongate turbinate, curved, acute at the base, reg- 

- ularly expanding to the calix; height 45 mm.; calix 15 mm. in diam- 
| eter, depth 8 mm., regularly concave; fossette narrow, extending 

ie _ from the center to the anterior margin ; a space at the center 5-mm. 
____ in diameter convex, nearly smooth; number of rudimentary lamelle 
g 30, of equal size, converging to the fossette and convex area at the 

- center; no cysts visible in the calix; when decorticated the cysts a1 

_ yery distinct on the exterior. — 
_ Formation and locality. Corniferous limestone, New York. — 

ioe COLEOPHYLLUM, wn. «a. 
| ES: : Cyathophylloid corals, growing singly; the substance composed 
ee _ chiefly of a series of closely arranged, invaginated tabule, which are 
‘more or less oblique to the axis; rays obscure or obsolescent; calices 
b>. oblique. | 
= Owing to the partial development or incomplete continuity of the 
_ tabule, broad, shallow vesicles are sometimes. formed. 

j Be COLEOPHYLLUM ROMINGERI, wn. sp. 
a ge es. Corallum simple, straight, erect. Tabule extremely oblique, 
___ elosely arranged, scarcely united along the posterior median line; rays 
; fine, obscure, becoming obsolete toward the middle of the shallow 

_ calyx, and converging toward the posterior fossette. Base of attach- 
ment expanded. ! : | 

Bae The specimen figured is astraight, erect form, partially silicified and 
Se decorticated. The exterior had originally fine longitudinal strie. In 
ES its present condition the posterior side is marked by a narrow slit or 
a -. z fissure, which is apparently due to a deep fossette on this side, and has 

i o become conspicuous by the removal of the epitheca. : 
oe = Lormation and locality.— Corniferous limestone, Falls of the Ohio. 
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COLEOPHYLLUM PYRIFORME, 2. sp. 

Corallum obliquely turbinate, curved, regularly enlarging from the 
apex; calyx of moderate depth, oblique, much shallower at the poste- 
rior side; the invaginated tabule closely arranged, and marked bya — 
fossette on the posterior side; rays fine, converging and fasciculating  —_— 

toward the fossette, the rays on the posterior side having a coarser 
aspect. Exterior marked by longitudinal striz, and on the convex 
side by distinct annulations. 

This species has a neat symmetrical form, with broad elliptical 
calyx. The specimens are silicified, and on that account the parts 

are not so clearly defined. 
Formation and locality.— Corniferous limestone, Falls of the Ohio. 
Other species of this genus are known in the Upper Helderberg 

limestone, in the State of New York. 



DESCRIPTIONS 

' OF THE SPECIES OF FOSSIL RETICULATE SPONGES, 
i: CONSTITUTING THE FAMILY DICTYOSPONGID&. 

Ht Be Juin HALL. 

Ber 

if : _ In 1882 the writer communicated to the American Association for 
_ the Advancement of Science, at its meeting in Montreal, some ‘‘ Notes 

on the Family Dictyospongide,” accompanied by lithographed plates 

trating the genera CYATHOPHYCUS, DICTYOPHYTON, PHRAGMODIOTYA, 
CLATHROSPONGIA, PHYSOSPONGIA, and, showing their relations to 

_ ‘UPHANT#NIA. The paper was not communicated for publication ; but 
pi an abstract, together with the plates and explanations, “ subject to re- 
___Yision,” was placed in the hands of the secretary for preservation. 
ee The delay in printing the Museum Report has afforded an oppor- 
tunity of acquiring material for a farther study and review of the 
va characters and relations of the forms indicated in the original title. 

Several new species have been added, and some additional knowledge 
1 has been obtained regarding their habit of growth and mode of oc- 

“ _ currence. 
On account of the continued delay it has been deeuied advisable to 

Be set the following abstract from the memoir on these fossils as 
hy "already prepared for publication. 

_ The structure of the frond, which characterizes every member of 
this family, may be described as a reticulation of tubular spicules, 

_ forming rectangular meshes. In the simpler forms these meshes 
' alternate in size and strength, owing to the regular alternation in the 

_. size of the bundles of spicules, which determine the meshes. In the 
__ prismatic and nodose forms, certain bundles of spicules become very 
-. much developed, and produce the charactistic form and ornamentation | 

of the cup. The middle layer is uniformly reticulate; while the 
inner and superficial layers show an oblique and sometimes a radiate 

Te arrangement of spicules. [In the highly ornamented species, the out- 
is eee of spicules is often produced into tufts, spines, and intersecting 
laa or lamine, of greater or less prominence. 

Leech Doe. No. 38.] 59 

from the 35th Report on the State Museum of Natural History, illus- _ 
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plain structure.” 
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CHARACTERS OF THE GENERA. 

CYATHOPHYCUS. | 

“ Hollow membraneous fronds with an opening at the upper ex. 4 
tremity of the frond, elongate or hemispherical in form ; reticulate ‘or “9 

DICTYOPHYTON. eS 

Turbinate, cylindrical or prismatic forms which may be infundi- J 
buliform above, ‘consisting of a reticulate envelope, externally — 
marked by longitudinal and transverse striz which divide the surface’ 
into minute rectangular spaces. Surface sometimes bullate or nodose 
from the abrupt expansion of the envelope. 

ECTENODICTYA, 2. 9. - alae 

Discoid, globose, ovoid or irregularly expanding or explanate forms, 
consisting of a reticulate frond or envelope. 

~ 

- Several species referred to this genus are broadly spreading forms — ie 
which are flattened, discoid or subovoid in form, sometimes gi 
conforming to the sea-bottom and variously infolded or plicated. 

. The reticulation is irregular, presenting radiating and concentric : 
_ gtrize which are frequently interrupted and altered in their direction. — Pye 

i LYRODICTYA, 7”. g. 

Cyathiform fronds of a very fine reticulate tissue, composed of stel- en 
late spicules, with broad, strong, longitudinal ~ bands of acicular ; 
spicules showing an alternating bifurcation. | 

THAMNODICTYA, 7. 9. ie 

Fronds tubular below, rapidly expanding and cyathiform or in- Se as 
fundibuliform above, with twelve strong longitudinal ridges : ae ie 
the surface into twelve areas. Substance reticulate, as in Dictate : . a 

This genus was originally included among the typical forms ne a 
Dictyophyton, but in the literature upon this subject the term has_ a 
generally been applied to such forms as D. tuberosum and D. Conradt, 
and it would be unwise at the present time to restrict its application Fp 
as originally proposed. Oo ae ee 

\ f 

PHRAGMODICTYA, 2. ¢. he ee x 

Cylindrical or cup-shaped fronds, with a concave diaphragm near 
the broadly expanded base. » ee. 

Substance composed of a reticulate tissue of six and three-radiate 
spicules and long cylindrical rods. / | 
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a - Spoxens. 

ae ate " CLEODICTYA, ne g m 

diy ane from the | base to a dibmlanice-« or henae a a 
_ form, bearing a row of large rounded nodes on the Pee ; ra i 

ly contracted above and extending in a oylindrical or 
panding form. 

mee composed of a regular lattice-work of six- radiate Bre 
ndles or larger acicular ae nes 

Pe a Veta PHYSOSPONGIA, M g: 

nd Peidrical or cyathiform, expanding from the base. Surface _ 
ed into from eight to twenty-four longitudinal areas by bands af ° | 
‘spicules, and into regular quadrules by concentric bandsof __ 

. The surfaces of these larger quadrules are alternately ale.) ieee 
d depressed, giving a bullate appearance to the cup. The~ 
composing the bands are very elongate rods having an anchor- | i ean 

d extremity with the lateral processes much extended. Inter- 
e tissue finelv reticulate. The spicules of the superficial layere: --5ee 
a radiate arrangement and are often produced into tufts or 
es from. the summits of the bulle. ; aes 

ee : UPHANTANIA. 7 
ircular ee composed of ligulate radiating and concentric bands, or ra 
_ the inclosed large quadrules free from any tissue. — BN a 
e bands show fine reticulate strie similar to Dictyophyton. ‘The oon ae 
ins of the ligule are thickened, probably from the aggregation, oe 

picu les. : 
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DESCRIPTION OF SPECIES. a o 

CYATHOPHYCUS RETICULATUS. 

Plate 18, Fig. 1. 4 ede a 

— Cyathophycus reticulatus, Waucorr. Trans. Albany Inst., x p18: pl. @ figs. : 
i 16 a-d. 1879. 

i 

Cap elongate turbinate, hollow; length about three times the ae, 
ameter ; gradually enlarging from the initial point to near the sum-- 
mit, whence the tube is gradually contracted to the aperture. — Base 
attenuate, | fe 

Structure reticulate. Surface usually entire, sometimes showing a Mes u 
low elevation of the surface or an obscure node in each large quadrule. — . 

An ordinary specimen has a length of 95 mm., with a diameter of 
28 mm. in its compressed condition. 

_ Formation and locality. In the Utica slate; Holland, Patent, ? : sa 
Oneida county, N. Y. Pa ca a 

: CYATHOPHYCUS SUBSPHERICUS. ae 

Cyathophyou ee Watcotrt. Trans. Albany Inst., vol. x, p. 19, pl: 2h Ce 
fig. 17. 1879. Ppa: 

Ap “i 

~The original description of this species is as follows: “ Hollow. Ba 4 
membraneous fronds with a circular opening at, the apex of a nearly = 
hemispheric body.” - srt a 

‘This species is less firm in structure than the preceding, there 
being no thickening of the cell walls to give the reticulated appear- 
ance and to preserve the form, which varies from circular to oval, as h 
if a hemispheric body had been pressed flat. In an example thueeee a We 
centimetres in diameter ; the circular opening is nine millimetres in “4 
diameter.” 

Formation and spatii Utica slate; town of Trenton, Oneida 
county, N. Y. : 

DICcTYOPHYTON HAMILTONENSE, nN. Sp. oly 

Cup broadly cyathiform, expanding rapidly from an obtuse base ; : eee 
length and breadth, in the specimen as preserved, about equal. Base : 3 
broad and irregularly nodose with fascicles of spicules extending sare 
downward, forming media for attachment. 

Surface very coarsely reticulate with strong nodose radiating and 
concentric elevated ridges. Intermediate spaces very finely reticulate, 
and ornamented by irregular nodes or nodose ridges. 

The specimen, which is imperfect i in the upper part, has a lemgth 
of 95 mm., with an equal diameter in its compressed state. i aR 

a 

Formation and locality. In the shales of the Hamilton group a - 
shore of Canandaigua lake, N. Y. a int 

i= 
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part of the frond spreading, widely. aniindibalicoent 
rface marked by strong radii with slight elevations of the sub- 

indicating a division into, probably, elght areas. ‘Intermediate ce 
Yeticulated with radii and transverse lines of alternating de- 
of strength. 

‘he specimen described has a height of about 63 mm., and a 
br adth at the top of 130 mm., at the base a greatest diameter of 60 
mm: and a smallest diameter of 35mm. The ovate form of the trans. __ * 

__verse section is due to compression. The original extent of the lower 
- portion: of the frond is unknown. 

Formation and locality. In a sandstone of the Chemung group ; : 
- Coheeton, Steuben county, N. Y. 

Aig ' 

Se DICTYOPHYTON EN : ‘ 5 ath 

te Dietyophyton Bennetts Haun. Sixteenth Rept. State Cab. Nat. Hist, p. %, A ; 
90, pl. 3, fig. 4. 1863. Mie ak 

\ 

Cup robust cylindrical, elongate. Base unknown. ea 
Surface strongly reticulate, and with gentle undulating aniiilacinn a ee 
~The fragment, described has a length of 95 mm., and a greatest “te 

_ width of 47 mm. A Sag 

x Formation and locality. In the Chemung group; Chemung Nar- i ore 
y rows. N. Y. : | Mee ea 

DICTYOPHYTON, RUDE. 5 re Sete 

Sixteenth Rept. State Cab. Nat. Hist., p. 90, pl. 5, oe: 
je. Need. 7 1863. Ne 

Tat bia cylindrical, with coarse elevated cancellating ridges and inter- Gimp 
mediate longitudinal and transverse fine strie. ae 

ie velhe fragment has a length of 138 mm., and a diameter i in itscom- 
pressed condition of 63 mm. he 
_ It is very remarkable for the great prominence of the stronger AM Oe tae 
strix, and the nodose character developed at their intersection. Savior { 

a Formation and locality. In the Chemung group; Little Genesee, 
Alleghany county, N.Y. yale 

DICTYOPHYTON PRISMATICUM, 2. sp 

Plate 18, Fig. 2. 

_ Cup extremely elongate, narrow, somewhat regularly octagonal, — osm 
, prismatic ; straight or slightly curved. Tube a little flattened later- 
ally, and giving an octagonal section having a shorter diameter from 
_ two-thirds to four-fifths of the longitudinal diameter. Base attenu- 

* ‘sa rey eralualty expanding. | | 
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Surface nanealiaved iy longitudinal ag concentric strie wee aren. 
regularly alternating in three degrees of strength, and with the inter- s any 
mediate spaces finely reticulated. The angles of the prism showan  _ 
expansion or fimbria extending one or two mm. beyond the tube. 
A small specimen has a length of 95 mm., the smallest diameter at  _ 

the top is 18 mm and the largest diameter i is 24mm. A larger speci- — Ps 
men has a length of 160 mm., and a diameter of 16 mm. at the ba Peta 
and 26 mm. at the larger end. een 

4 

yale ‘ hy 

} Formation and localities. In the upper part of the Chemung group; _ vig 
humerous specimens have been found near Concord station, Erie = 
-county, and Warren, Pa. . 

i 

DICTYOPHYTON TELUM, 2. sp. 

Cup prismatic, small, rapidly enlarging from the base for about a. 
one-third of its length, thence gradually attenuating toward the aper- 
ture, with four scarcely perceptible undulations, transverse section 
octagonal. Base essentially entire, showing a small cicatrice for at- 
tachment. Aperture slightly contracted. , 

Surface finely reticulate, with a single stronger striation along the 
middle of each face. Angles well-defined, marked at distant intervals — 
by low scarcely defined nodes which indicate the intersection of stronger 
transverse strive, giving the appearance of very slight annulations to 
the prism. 

_ A small entire specimen has a length of 65 mm., a greatest diameter 
_ of 15 mm. and a transverse diameter of 12 mm. 

Formation and locality. In the shaly sandstone of the Cheater ae 
group; Cattaraugus county, N. Y. ge 

DICTYOPHYTON FILITEXTILE. 

Dictyophyton filitectile, Haun. Sixteenth Rept. State Cab. Nat. Hist., p. 88, 
pl. 4, fig. 5. 1863. k 

Cup cylindrical, tubular, very eecually enlarging from the base I 
upward. 2 

The striz are sharp, linear, and in three degrees of prominence. ae eas 
the longitudinal direction there is a very slight angularity, or greater = 
prominence, at regular intervals of every eighth striation. are sch 

The fragment has a length of 65 mm. and a greatest width of 16 
mm. 

Formation and locality. In a shaly sandstone of -the Chemung > 
group; Steuben county, N. Y. — “Nei hsae 

DICTYOPHYTON IRREGULARE, 2. sp, 

Cup turbinate, cylindrical. : 
‘Surface coarsely cancellate by transverse and radiating strie, with — 

some remains of several transverse, stronger nodose striz which pro- 
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ce gentle undulations in the tube. The finer reticulating striae, if 
ver existing, have been removed by maceration. | 

_ ‘The specimen has a length of 70 mm., and the two diameters of 
the compressed specimen are 13 and 25 mm. respectively. 

# — Formation and locality. Inthe Chemung group; Ithaca, N. Y. Nes 

rin ae DICTYOPHYTON BACULUM, 7. sp. 

seis | 
concave, attenuate toward the base; very gradually enlarging from 

the base to a point above the middle, above which the tube is more 
rapidly expanding. Base unknown. : 

Surface marked by strong longitudinal and transverse strie, between 
which are other striz of two degrees of strength, which separate the 

_ surface into quadrules of finer reticulations. 3 
_ The specimen described, which is imperfect below, has a length of 
_ 150 mm., and it has probably been more than 200 mm. in length in 
__ its original condition. At the lower part of the specimemas preserved, | 

it measures in its two diameters 22 and 30 mm. respectively. Its 
greatest diameter in the upper part is 44 mm. 

Formation and locality. In the sandstone of the Chemung group; 
found loose at Wellsville, Alleghany county, N. Y.. Reyes | 

e N 

a , _  DIcTYOPHYTON PARALELLUM, n. sp. 

; 

: 

_ Oup prismatic, very gradually enlarging, octagonal in transverse 7 ~ 
section, but with the angles subdued; intermediate spaces slightly 
convex. Base unknown. | | | 
POS Surface finely reticulate. 
____ The specimen is an impression of the exterior in argillaceous sand- 

Reais ied 
—  —— —~Pormation and locality. In the Chemung group ; precise locality 
— unknown. (ja Ras ' 

OR: ‘ a 
tee DicTYOPHYTON CONRADY. 

‘ i b Plate 18, Figs. 3, 4, 4a. < 

ae . : Dictyophyton Conradi, Haun. Sixteenth Ann. Rept. State Cab. Nat. Hist., 
ee } p. 89, pl. 5, fig. 2; pl. 5 a., fig. 2. 1863. 

Cup subturbinate, slightly curved, flattened; transverse section 
octagonal, having the proportions of about as two to three, and in 
____ the upper part where compressed, about as three to eight. - Base at- 
___ tenuate, somewhat rapidly expanding above, increasing from 12 mm. 
____ near the base to 45 mm. near the summit in the distance of 210 mm. 

_____ tuberances produced by the depression and elevation of the surface 
Bae between the angles. ntire surface reticulate by longitudinal and 

Ras, * ; : dy 

Ay 

s ; Cup prismatic, distinctly octagonal, the side being flat or slightly : 

stone, having a length of 130 mm., and the divergence of the angles ~ 

__, The upper part of the tube as preserved, is marked by strong pro- ~ 

é 

-_ 
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transverse stric. “Phere isa stronger anon ee the middle of 
each face. + Meet 
The length of the specimen described, which is the only one yet 
observed, and is imperfect in the upper part, is 130 mm., with a greatest . 
diameter in the upper part of 45 mm. ~ Ne iy 

Formation and locality, In the Chemung group ; ; Be Uat- Me 4 
taraugus county, N. Y. ee 

DICTYOPHYTON ANNULATUM. , SH a) 

Nee Plate 18, Fig. 5. Hee ies) 

Dietyophyton annulatum, Haun. ame Rept. State Cab. Nat. Hist., ] p. 90, ‘- oh 
pl. 8, fig. 8. 1863. %, “ 

up cylindrical, annulated, without nodes, and having a finely | 
reticulate surface. si Site ad * . 

The fragment has a eth of 60 mm., with a diameter of Baers rit: 
mm. between the annulations. 1. ee 

Formation and locality. ome group ; western part of New 2 
Works . 

| DICTYOPHYTON CINOTUM, %. sp. 
\ 

Cup elongate, turbinate or subcylindrical. Base unknown. 
Surface very finely reticulated, with the distinction between the 
finer and coarser striz very subordinate. ‘Tube strongly annulated ; 
annulations abrupt, subequidistant. The depressions are about equal ee 
in width to the annulations, There are six annulations in the length 
of 85 mm. on one side of a large specimen, andupon the other side __ 
there are four annulations in the length of 65 mm. Bae (i 

The entire dimensions of the cup are unknown. A fragment much #)) %. 
compressed, and preserving a length of 110 mm., has a width of 120° em 
mm. in its compressed condition, and shows very little diminution in 
the diameter of the tube in the length of the fragment. A small 
specimen in the same association has a length of 53 mm., withadi,  —— 
ameter at the larger end of 12 mm., and at the base, which is Im pers. 
fect, of 7 mm, ,The tube shows eight annulations ; ; the five — 
upper ones being somewhat flattened and with a depression along their 
summits, showing a tendency to duplication. In the depressions be- 
tween the annulations there is a stronger concentric striation. aren. 

Formation and locality. In a sandstone of the Chemung group; _ 
from a boulder at Hrie, Pa. ate ‘le 

>» =~; 

DICTYOPHYTON NODOSUM. © ee Teme 

Plate 18, Fig. 6. 

Dictyophyton nodosum, Hau. Sixteenth,Ann. Rept. ‘State Cab. Nat. Hist. ge 
p. 91, pl. 3, fig. 2. 1863. ben 

Cup prismatic, very gradually enlarging above. Base unknown. ee 
Surface somewhat strongly reticulate ; angles bearing strong round ed 

nodes. ! | My 



53) Nom A NOP j Mt } 
a thd Lilt ats us. ues % P i ae re : 

Cee { lea ‘ pS ty i og j ‘ 
i 

A Yayu 

“Fosst REvIcULATE SPONGES. at Hoe ae 
4) 

’ nodes more nearly parallel, smaller, and more closely arranged in rows 
| anes they are not angular. 

i _ Formation and locality. in an argillaceous sandstone of the Che- 
"mung group; Steuben county, N. Y. 

DICTYOPHYTON TUBEROSUM. 

Plate 18, Figs. 7, 8. 

Hydnoceras tuberosum, Conrad. Jour. Nat. Sci. Phil., vol. viii, p. 267, pl. 16, 
fig.1. 1842. | 

_ Dictyophyton tuberosum (Conrad), Haun. Sixteenth Rept. State Cab. Nat. 
Seee rast), p. 90, pl. 3, fic. 1.''1863. >. 
i Not Dictyophyton tuberosum (CONRAD), BARROIS. Memoire sur les Dictyo- 
_—_——s spongide; Ex. des Ann. de Ja Soc. Geol. du Nord, t., Xi, p- 82, "pl. 1, fig, 

1. 1888. 

_ Cup turbinate, elongate, more or less expanded above, attenuate 
| below. 

: ‘Surface ornamented by strong elevated nodes, which are arranged 
a in regular order longitudinally and transversely. ‘The transverse 
| ranges are in four pairs, making eight nodes in the circumference. 

The intermediate spaces are concave and the interval between each 

- eal, often becoming compressed and subcuneate at’ the extremity. 
_ Entire surface reticulate with longitudinal and transverse striee which 
are continued over the nodes. In well-preserved specimens the. fas- 
_ eicles in the line of ‘the nodes are extended into longitudinal ele- 
oe _ yated lamelle, which are produced into spiniform extensions of the 
____ erests of the nodes. 
Specimens vary in length from 150 to 250 mm., and in diameter at 
Bir the largest end from 25 to 130 mm. or more. 

group ; in Howard, Addison and Cohocton, Steuben county, N. Y. 

les t ; . ne 

ea DICTYOPHYTON SACCULUM, 2. sp. 

i _ Dietyophyton Redfieldi? Hatt. Sixteenth Rept. State Cab. Nat. Hist., pl. 4,. 
es | | OM fig 56. AASB, | 

toy. Cup cylindrical, short ; length once and a.half the width in acom- Fs, 
jes gureseed specimen. 

Surface coarsely reticulate, without nodes, the larger striee not being 
very conspicuous. 

The compressed specimen has a haa of 33 mm. and a width in ~ 
___ the middle of 20 mm. | 
ich In the original publication this Species was referred with doubt to 
Dz Redfieldi, but a critical examination shows it to be entirely distinct. 
i Ee Specimen is probably incomplete. 

ia (i } _ [Sen. Doc. No- 38.] 60 
\ 

Formation and localities. In the upper part of the Chemung 

“the: Bice has a length of 60 mm. the distance between the | 

hare Tt Tigers from D. tuberosum in having the longitudinal rows of 

‘row is also broadly concave. The nodes are themselves elongate-coni- 
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Formation and locality. In the micaceous sandstones on the ‘| 
Waverly group ; : ‘Richfield, ‘Ohio. ee 7. 

eeeroenyTon TENUE. | es 

Plate 19, Fig. 5. | Wie. ee 

Ductyophyton tenue, Haunt. Notes on the Family Dictyospongide ;  prekenal at 
for the 35th Rept. N. Y. State Museum Nat. Hist., pl. 18, fig. 5. 1882. o i 

Cup apparently broadly funnel- shaped ; entire form and proportions. Sia 2 
unknown. Base narrow. ae 

Surface marked by strong vertical and concentric striz which are 
comparatively approximate ; the intermediate spaces very finely - re-_ 
ticulate. The frond is ornamented by broad rounded nodes, pro-_ 

duced by the abrupt swelling of the surface. “ 4 
The fragment described is about 45 mm. long and 30 mm. wide. 

Formation and locality. In the Waverly group; Warren, Pa. 

DICTYOPHYTON (CLATHROSPONGIA) ABACUS. 

Plate 19, Figs. 2-4. 

Clathrospongia abacus, Haut. Notes on the Family Dictyospongide ; prelim, Ri: 

for the 35th Rept. Pl. 19, figs. 2-4. 1882. rin 

Cup turbinate, length a little more than twice the greatest diamaree 
Base narrow and attenuate. rc 

Surface marked by vertical and transverse alate expansions, which “7% 
extend beyond the body for a distance of about eight mm., intersect- 
ing each other at right angles, and presenting a deeply fenestrate as- athe 
pect. The entire surface, both of the body and expansions, is finely 
reticulate. When the alations are removed, or broken away, their ; 
bases leave strong vertical and _ transverse ridges. There are twelve (> 
radiating ridges in the entire circumference of the cu r 
An imperfect specimen has a length of 100 mm. and a diameter of | 

about 45 mm. at the larger end. 

Formation and ae In the sandstone of the Waverly proupee 
Warren, Pa. e | 

DIcTYOPHYTON (?) REDFIELDI. 

Plate 18, Fig. 9. 

eee oe Redjfieldi, ee Sixteenth Rept. State Cab. Nat. Hist., p. 88, 
, pl. 5, fig. 1, and pl. 5a, fig. 1. 1863. — 

Cup subcyiindrical, broader below, gently contracting to a wot ea 
above the middle of its height, thence abruptly enlarging to a broad ~ 
flabellate or infundibuliform expansion. Base broader than pes body Ry 
above. ay 

Surface cancellated by almost equal, strong, thread-like se: 7 ¢ 
the intermediate spaces finely reticulate. 

The specimen is imperfect at both extremities, and somewhat com- : 
pressed. The length preserved is 200 mm., the width at base more 
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ia 80 mm. In the middle of it length it has a width of 40 mm., 
at the ‘greatest breadth above is 105 mm. 

In the Waverly sandstone; Harrisville 

Sen Me . tos DICTYOPHYTON CYLINDRICUM. 

rw 3 Dietyophyton CLS able WHITFIELD. Bulletin No.1, Am. Mus. Nat. Hist., 
Pate PHI ol. Aes. yLOSW. sts ‘ 

The specimen described in the Bulletin of the American Museum 
of Natural History is apparently a portion of a flattened cylindrical 
tube, showing very fine surface reticulations, in which the stronger 
strize are not * preéminently conspicuous, but sufficiently so to divide 

_ the surface into quadrules of finer reticulations. The coarse trans- 
Bi, verse and longitudinal rod-like spicules are shown in the specimen, 
f BS but they do not afford any specific characters under the microscope. 

The fragment is incomplete at both extremities, having a length of 65 
mm. and a width in its compressed condition of 57 mm. _ In its sur- 
face markings the specimen bears no very close resemblance to any 
other known species. 

tay 

on 

pays ma 

Formation and locality. In the shales of the Keokuk group ; 
' Crawfordsville, Indiana. 

ECTENODICTYA IMPLEXA. - 

ha a : Plate 19, Fig. 1. 

 Dictyophyton implexum, Haru. Notes on the Family Dictyospongide ; pre- 
lim. to the 35th Rept. pl. 18, fig. 1. 1882. 

_____ Frond a reticulate expansion, assuming a variety of form from pres- 
i oe sure or other causes ; the original form has been apparently broadly 

- funnel-shaped or ovoid. Base unknown. 
Surface cancellate by strong concentric and vertical striz; the inter- 

_ mediate spaces finely reticulate by filiform striee, which cross each other 
rectangularly. The body presents prominences, or protuberances, 
which are not sufficiently elevated to be termed nodes. 

A large imperfect specimen, which is distorted by compression, has 
a length of 180 mm. and a width of about 93 mm. 

The specimens of this species are all more or less distorted ; they 
3 appear as broad funnel-shaped expansions without evidence of a dis- 
_ tinct tubular base, and are usually fragmentary. 

oa Formation and localities. In sandstones of the Waverly group, at. 
Warren and Oil City, Pa. , 

i ECTENODICTYA EXPANSA. 
Plate 20, Fig: 10. 

Srey nicdiciya’ ? expansd, Haut. Notes on the Family PC apospeneidaa, Bey 
et lim. for the 35th Rept., pl. 19, fig. 10. 1883. 

_ Frond explanate, discoid or flabelliform. Base unknown. 
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Surface closely relianiitied by strong radiating and concen ine aver 
which are somewhat irregular in their arrangement. « Margin lic 
or subnodose. The disc is likewise marked by distant stronger striae 
dividing the surface into larger quadrules, but their regular recurrence ees 
cannot be determined over the entire surface. Thespecimen preserves — 
but a single surface, and is a part of a subcircular discoid form lying — 
upon the nearly plane surface of the matrix, and parallel to the lines ne 
of bedding, as shown by the ripple-marks upon the opposite side. — « 

The fragment described has a diameter of 145mm. _ Me 

Formation and locality. In sandstone of the Waverly group, Dat ee 
Warren, Pa. i ae 

ECTENODICTYA BURLINGTONENSIS, 7. sp. ‘ ' 

Frond flabellate or explanate. iy) 
Surface reticulate by radiating and concentric strie. The concen- | 

tric striz are nearly equidistant, about two in the space of threemm. 
The radiating strive are somewhat more distant ; between each pairof 
these are quadrules of finer reticulations. The radiating strie are 
sometimes fasciculate and irregular, the fascicles dispersing and their’, 
individuality lost toward the outer margin. Ati 

The fragment described has a length of about 150 mm., the greatest anes 
width at the outer extremity is about 120 mm. a a 

- Formation and locality. In the yellow sandstones below the lime-: 
stone, at Burlington, Iowa. | } eam 

ECTENODICTYA ECCENTRICA. 

Plate 20, Fig. 1. ieee 

Phragmodictya eccentrica, Haun. Notes on the Family Dictyospongide: ; pre- 
lim. for the 35th Rept., pl. 19, fig. 1. 1882. 

Discoid, with the margins incurved ; or forming shallow saucer- 
shaped fronds. eee 

Surface marked by radiating and concentric striz, with the inter- — 
mediate spaces finely reticulate. ‘Toward the periphery the surface 
shows undulations, with a tendency to plication. \ 
A small specimen has a diameter of about 85 mm. 

| Formation and locality. In the calcareous shales of the Keokuk ie 

LiropicryA ROMINGERI, 7. sp. ie 

Cup infundibuliform or flabelliform ; entire frond unknown. ot 
Surface reticulate by strong radiating and concentric strie, which 

are subequidistant and closely arranged, dividing the entire ‘surface ms 
into smaller quadrules of finer reticulations. ‘The surface is ae ‘ 
divided into longitudinal areas about 15 mm. in width, limited by — 
strong radiating bands of spicules. ) Snide me 
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x Formation and locality. In the calcareous shale of the Lower Car- 
_boniferous group ; Crawfordsville, Ind. | 

THAMNODICTYA NEWBERRYI. 

ee Plate 18, Figs. 10, 11. 

‘ \_—~Dictyophyton Newberryi, Hay. Sixteenth Rept. on the N. Y. State Cab. of 
Ae ( Nat. Hist., p. 87, pl. 4, figs. 1-38. 1863. i 

ig __ Frond abruptly attenuate near the base, cylindrical above, becoming 
__ infundibuliform toward the aperture. | | 
Surface strongly marked with radiating and concentric strive; the | 
stronger ones in both directions nearly equidistant, except near the 
- __ intercalation of a radiating band, between these strive are quadrules 
-__ of finer reticulations. | | 
-—-—siTIn. a: well-preserved specimea there is a series of more distant and 

~~ ‘junction. The radiating striz divide the surface into twelve subequal 
ne areas ; which features prevail both upon the pedicel and the expanded 
ea ron, . : 
a A separated pedicel has a length of 150 mm., and in its compressed 
_ » condition it has a longer diameter near the base of 46 mim., with a 
shorter diameter of 15 mm. At the upper portion, where it begins — 
_____ to expand, it has a longer diameter of 65 mm., and a shorter diameter 
—. of 16mm. A small specimen shows a portion of the pedicel about 
+40 mm. long, with the infundibuliform expansion of about 50 mm. in 
~~ length. The diameter of this portion in its flattened condition is 
about 100 mm. | 

_ ——s- Formation and localities.. In the shaly and iaminated sandstone 
of the Waverly group; at Cuyahoga Falls, and in more shaly beds at 
Richfield, Ohio. 

® 

& . PHRAGMODICTYA CATILLIFORMIS. 

ix . Plate 18, Figs. 12-14; Pl. 20, Figs. 2, 3; Pl. 21, Figs. 1-6. 

ent Diciyophyton catilliforme, WHITFIELD. Bulletin No.1, Am. Mus. Nat. Hist., 
Pvts, era, fig, 1.1881; 

~~ —~Phragmodictya scyphus, Hau. Notes on the Family Dictyospongide; pre- 
a lim. for the 35th Rept., pl. 17,'figs. 12, 138; pl. 19, figs. 2, 8; pl. 10, figs. 1- 
ae 6. 1882. i) aR 

“o Cup subcylindrical, or more or less gradually or rapidly expanding 
____tonear the aperture. Walls of the cup supported by a strong trans- 
__—_verse septum and surrounded by an irregular plicate expansion of the 

substance of the tube. Frond composed of finely reticulate tissue. 
bes Surface ornamented by elongate nodes and ridges. The expansion 
from the base is sometimes regularly plicate and the margin scol- 
'___ loped, showing the same reticulate tissue that pervades the entire 

frond. The septum is concavo-convex and composed of fine reticu- 
_ late tissue with stronger radiating striae, 

stronger radiating and concentric strive, which are nodose at their 
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The dinenaens are Paticly variable. A small olden ‘speaic: < 
‘men, somewhat compressed, with a length of 90 mm., has a diameter 
near the top of 30 mm., and within one- fourth of its’ length from 
the upper extremity the dimer is 38. A compressed specimen of 

medium size has a height of 100 mm., a diameter at the diaphragm — 
of 65 mm. and at the other extremity "’8 mm. 

_ The largest specimen seen is obliquely compressed, hee a diameter © 
at the septum of 135 mm., and at the top (which is incomplete at the — 
margin) the width is over 200mm. The smallest diaphragm measures 
about 16 mm., and there are many between this size and 100 mm. 
‘The largest diaphragm measures 125 mm. in its greatest diameter, and 
95 mm. in the transverse diameter, and the same specimen, including 
the expanded border, measures in its greatest diameter 185 mm., and ‘ 
in its transverse diameter 150 mm. # 

Formation and locality. In the shales of the Keokuk group; ; 
Crawfordsville, Ind. 

- 

PHRAGMODICTYA LINEATA. 

Plate 21, Fig. 8. 

Phragmodictya lineata, Hatu. Notes on the Family Dictyospongide ; — ee. 
for the 35th Rept., pl. 20, fig. 8. 1882. 

The specimen is a flattened cylindrical body, having a lengths about 
three times its width. One extremity is truncated by: a convex septum 
with a strong excentric cicatrice. 

Surface rather coarsely reticulate, the longitudinal and transverse 
strie being of nearly equal strength, and nodose at their intersection. 
The length of the fragment is 65 mm., width across the septum 28 

mm., nile in the middle of its length pout 20 mm. os 
This species differs from P. catilliformis i in its much smaller size, 

- more convex septum, stronger reticulating striz and absence of nodes 
or ridges. 

Formation and locality. Keokuk group ; Grawto denne Ind. 

PHRAGMODICTYA PATELLIFORMIS, 2. Sp. 

The specimen described is a septum of a species of this genus, pre- 
serving some small portions of the cylindrical body or cup. Form) 
ovate, patelliform ; apex excentric ; longitudinal diameter one-seventh 
greater than the transverse diameter. : 

Surface radiatingly striate from the apex ; strie increasing in num- 
ber and strength as they approach the margin. Tine radiating and 
concentric striz reticulate the surface; with stronger radii composed of 
fascicles of finer strie, which become ‘nodose toward the periphery. 

The greatest leneth of the septum is 135 mm. and the greatest 
width is 115 mm. The length from the cicatrice to the distal margin : . 
is 100 mm., the transverse diameter through the apex is 100 mm. 

Formation and locality. In the calcareous shales of the Keokuk 
group; Crawfordsville, Ind. / 
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o) | ee ta CLEODICTYA | GLORIOSA, 7”. sp. 

oi Frond large, urn-shaped, rotund below and tapering toward the 
' base, ventricose above, and the prominent portion of the periphery | 

above the nodes and continuing in a subcylindrical form, which 
_ gradually expands above. Entire form unknown. 4 | 
Frond composed of reticulate tissue. The stronger vertical and 
transverse striz are somewhat irregularly disposed, owing to the in- 

equality of the surface, but including between them quadrules of 
finer tissue. | 3 
A large imperfect frond has a height of 200 mm., a greatest diame- 
_ ter measuring across the nodose periphery of 220 mm., the transverse 
diameter in the same plane is about 135 mm., the difference being due 
to compression. At the constriction above the nodes the diameters — 
® _are respectively 70 and 130 mm. The transverse section was originally 

circular. A section of a smaller specimen, or ofa continuation of 
___»© the tube at a higher point, is nearly circular, having one diameter 110 
mm. and the other 115 mm., to the periphery formed by the nodes, 
_ while the continuation of the tube above measures 65 mm. by 70 mm. 
ee This is a most remarkable species, varying, both in its general form 
Ae and magnitude, and in the development of its twelve peripheral nodes, 

_ from any known form of this family. 

_. - Formation and locality. In a sandstone which comes above the | 
__ Shaly beds, at Crawfordsville, Ind., of the age of the Lower Carbonif- 
-_ erous limestones. | 

ee CLEODICTYA ? MORI, 7. sp. 

Cup ventricose below, cylindrical and gently contracted in the mid- 
dle, somewhat spreading toward the aperture ; length more than twice © 

- the diameter through the middle of its extent. Base unknown. 
ie Surface finely reticulate, with stronger longitudinal and transverse 
_ strize at intervals of three to fivemm. ‘The inflated portion below the 
middle presents several broad low bulle. ) | ss 

The specimen described, which is imperfect at both extremities, has 
a length of 140 mm., the diameter in the middle of its length is - 

oe 65 mm., the diameter in the ventricose portion is nearly 100 mm., 
_-_—_—s and at the other extremity about 75 mm. 

Formation and locality. In the calcareous shale of the age of the 
Keokuk limestone; Crawfordsville, Ind. at 

é PHYSOSPONGIA DAWSONI. > 
rg Plate 20, Figs. 4-6, 8. ‘ | 

Uphantenia Dawsoni, WHITFIELD. Bull. No. 1, Am. Mus. Nat. Hist., p. 15, . 
pl. 4, figs. 1,2. 1881. : 

Uphantenia Dawsoni, WuitFiEtp. Am. Jour. Sci., August, 1881. 
fe Physospongia Dawsont (WHITFIELD), HatL. Notes on the Family Dictyospon- © 
ae gid; prelim. for the 35th Rept., pl. 19, figs. 4-8.. 1882. — 

: y ___. Cup subcylindrical or gradually expanding above. The entire form - 
is unknown. Base unknown. 

ornamented by large rounded nodes. Frond contracting abruptly | 
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~ The frond consists of a continuous minutely reticulated tissue, ~ - 
which is divided into longitudinal and transverse areas by bands of - 
acicular spicules. In a longitudinal direction there are twenty-four ~~ 
bands, of two dimensions; the smaller ones corresponding in strength | eae 
with the transverse bands. The tissue occupying these twenty-four — Ss 
rows of quadrules is alternately depressed and elevated, givin ga lowine 
nodose or bullate aspect to the surface. ‘The-tubercles show aradi- 
ating arrangement of the spicules, and the superficial layer is often 
extended from the summit into spiniform processes. a 
The specimens obtained are fragmentary, of lengths varying from 

50 to 80 mm., and widths from 40 to 70 mm. A single cylindrical, 
flattened specimen has a length of 70 mm., and diameters of 40 and 
30 mm. respectively. | 

In the removal of these specimens from the matrix, the nodes are ~ 
frequently broken off, giving the appearance of a coarsely fenestrate 
frond, and this condition has led to its identification with UPHAN- 
THNIA; but it is only in this broken state that it bears any resemblance 
tou that genus. The surface, when entirely preserved, consists of a 
continuous reticulate tissue,a character never existing in UPHANTHNIA. | 

Formation and locality. In the shales of the Keokuk group ; 
Crawfordsville, Indiana. ie 

PHYSOSPONGIA COLLETTI, 7. sp. 

Plate 20, Fig. 7. 

Frond cyathiform, more or less rapidly expanding above. Entire 
form unknown. Base unknown, but probably abruptly attenuate. 
Substance composed of a very finely reticulate continuous tissue. — 
Surface divided into eight distinct areas by strong radiating ridges 

composed of bundles of spicules. ‘These areas are longitudinally di- 
vided, each into two smaller fields, by a finer longitudinal band. ‘The 
entire surface is traversed by transverse bands which, with the radi- 
ating bands, divide it into small quadrules, which are alternately ele- ‘ 
vated and depressed, giving the surface a bullate appearance. ‘These 
quadrules are wider than high. ‘The principal radiating bands are — 
strong and regular. The transverse bands are regular and of uniform 
size; and the intermediate smaller radiating bands are irregular, 
sometimes giving rise to three or four bullae and corresponding de- 
pressions between the main radii, while the normal number seems to 
be two. | 

The dimensions of the principal specimen described are as follows: | 
Vertical height, 85 mm.; transverse diameter at the lower margin of | 

‘the specimen, which is compressed, 85 mm.; the transverse diameter 
at the upper margin is 150 mm. . Fragments of much larger individu- 
als have been observed. § 

Formation and locality. In the shales of the Keokuk group; 
Crawfordsville, Ind. | vy 
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PHYSOSPONGIA ALTERNATA. 

Plate 20, Fig. 9. 

_Physospongia alternata, HALL. Notes on the Family Dictyospongidee ; _ pre- 
lim.’ for the 35th Rept., pl. 19, sig. 9. 1882. 

Cup cylindrical. Proportions of length and breadth unknown. 
_ Base unknown. 

Substance consisting of closely reticulated tissue, with stronger 
longitudinal and transverse bands of spicules, which divide it into 

| ) twelve longitudinal rows of quadrules; these are eel elevated 
and depressed. 
The fragment described has a length of about 45 mm.; in its com- 

pressed condition it has a greatest width of 25 mm., and the shortest 
diameter is 10 mm. 

- Formation and locality. In the shales of the Keokuk group; 
Crawfordsville, Ind. 

i 

UPHANTANIA CHEMUNGENSIS. 

Uphantenia Chemungensis, VaNuxEM. Rept. 3d Geol. Dist. N. Y., p. 183, fig. 
50. 1842. 

Uphantema Chemungensis (VANUXEM), Hauu. Sixteenth Rept. State Cab., p. 
86. 1863. 

Not Uphantenia Chemungensis (VANUXEM), Dawson. Quarterly Jour. Geol. 
Soc. London. 1862. 

Frond circular or subcircular, gently convex on the lower side, with 
a depression in the middle ; consisting of continuous bands radiating 
from a central poiut or defined central area, increasing in width as 

_ they recede from the center, and arranged at subequal distances from | 
each other. The entire number of these radiating bands is thirty-two, 

___ every fourth one being stronger than the intermediate ones. ‘These , 
radiating bands are crossed concentrically, but not intersected, by 
another set of bands which are of equal width throughout their ex-. 
tent, each successive one being a little wider than the preceding, until 
the frond is completed. The interstices between these bands are en- 
tirely free from any substance in the original frond, and as preserved 
in the rock, the interspaces are filled with the substance of the matrix. 

The surface of the frond, both in the radiating and concentric 
bands, is similar, and shows evidence of fine striations, and was, 

. doubtless, finely reticulate. Where these bands cross each other, there 
is no proper intergrowth, but’a double thickness of the tissue is ob- 
servable, while each band maintains its independent growth and 
limitation. | 

The original specimen, from center to circumference, has an extent 
of 155 mm.; across the greatest width, at right angles to this, it 
measures 140 mm. The largest specimen known has a greatest. 

| S, diameter of nearly 350 mm., the semi-diameter on the most extended 1 : 
side is 190 mm. 

Formation and locality. , In the fine grained sandstone of the upper 
Chemung group; near Owego, N. Y. 

[Sen. Doc. No. 38.] 61 



ADDENDA ET CORRIGENDA. 

Page 430. The species described as Zaphrentis inequalis may be d 
stricken out. Subsequent examination of the specimen described __ 

has shown that it belongs to the Hudson River Group, and is the 
Palwophyllum divaricans of Nicholson. Raa 

Page 438. Zaphrentis inclinata is equivalent to Cyathophyllum ayus- i eee 
tatum. The specimen is from the Niagara Group of Kentucky. 

Page 407. Only eight plates are here given to accompany the paper 
on the Fossil Corals. It is intended, at a future date, to repub- oy 
lish this paper with illustrations of all the species. 

Page 465. It was originally intended to publish the cones me- 
moir on the Fossil Reticulate Sponges; but the exigencies of pub- __ 
lication have necessitated the presentation of the present abstract. — Ae e) 

As soon as the drawings and lithography can be completed, the _ 
entire memoir will be published aga bulletin of the State Museum. 

The document edition of seven hundred copies of the Thirty-fifth 
Report of the State Museum, has been issued without the seven pages 
properly following p. 406 and marked 406,? etc., though the whole 
was in type at the time. The plates, 3-13, in the same volume, were 
‘printed without the knowledge of the author or the Director of the. 

_ Museum, no proofs having been submitted to either of them. 

: ERRATA. 

f a hase 

i 

Page 409, line 3, for exstans read extans. 
Page 414, line 6, for cristulatum read cristulata. 
Page 414, line 3 from bottom, for subvesiculare read subyesicularis. 
Page 429, line 15, for trisculactum read trisuleatum. 
Page 337, line 10, for anterior read posterior. 
Page 352, line 13, after elongate insert straight or slightly curved, 
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PLATH At: 

: Exterior of shell. 

a.m. Anterior margin. . lig, Ligament. 9 © 
p. m. Posterior margin. f. Foot, extended. 
v. m. Ventral margin. umb. Umbo. : 
d. p. Dorsal portion. 3 h. Hinge-line. 
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PLATE. ive 

Fig. 1 — Exterior of shell, dorsal view. 

. Anterior portion. lig. Ligament. 
. Posterior portion. l. v. Left valve. 
. Dorsal portion. r. v. Right valve. 

Fig. 2— Young shell before leaving the gills. 

. Valves. by. Byssus. 
. Hinge-line. ce. Cilia: 
. The animal. s. Serrated spines. 

Fie. 38 — Epidermis. 
. Pigment cells. 

Fie. 4— Prismatic layer, transverse section. 

Fie. 5 — Narceous layer, transverse section. 

Fie. 6 — Section of the shell. 

Epidermis. nac, Nacreous layer. 
Prismatic layer. 

Fie. 7 — Enlargement of secreting tubes of the liver. 

Fic. 8 -— Parasite frequently found on the animal. 

Fie. 9 — Enlargement of tentacles of the branchial siphon. 

Fic. 10 — Enlargement of muscular fibres. 

Fie. 11-— Mass of the tubules of the liver. 

Fie. 12 — Young Anodonta. 



ANINTCODUCINI ICAL TRICO IA PIU LIS. 
pide Mos Nat Hist 35. Plate As 

CYNE Tree 

Feo 
8 

| Phil Act ith. 7 Weed Parsons &Co Albany NY. 



SA Oe Ob) be 



Ls 7 

wa 

i te 

; Shima pitt 

a odgie dirs iastal-.8 
od 

ie 2s Lee #3 at 

sie 

a 

vy - 

Rie - 

7 

neces oe nie ey eae 
se ee a gre 

oem 

a 
> 

hig 

i 

‘ 

44 

rae! 

j t 

3 

oe Rh 

oe % rf * 
. ies 

ca rh 

» Fed, 
‘ ‘ 

Z 

‘ ¢ A 

; 
\oF 

% 
x 

Ba + 

i pathy i" 

te #y iy Re rite e+ k ae 

wees 

na 5ih tie rite a 
he Dae too Hye ateied nd 

Fi = 

woe 
aco te 

\y 

Tiara M3 

alias Oh 

. 

a F 
> 

J - 
my ae 

it: 033 

- ’ 

ae 

Ai wisest ott 

am 

at 



a. a. Anterior adductor muscle. 
. Anterior retractor muscle. 
. Protractor pedis muscle. 

PUA EW 

Fria. 1 —Showing blood vessels of the mantle. 

Foot. : 

Anterior mantle nerve. 
Pallial line. 
Gill. 

. Muscular fibres. 
. Posterior mantle nerve 

. Inhalent siphon. 
Exhalent siphon. 

. Posterior adductor muscle. 
. Posterior retractor muscle. 
. Organ of Bojanus, or renal 

organ. 
Auricles. 

. Ventricle. 
. Veins. 
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PLATE VI. ee 

Fie. 1— The animal is dissected to show the intestinal canal. 

a. a. Anterior adductor muscle. v. Ventricle. 
m. Mouth. p. Pericardium. 
f. Foot. au. Auricle. 

ee Gall: i. c. Intestinal canal. 
t. Tentacles of inhalent siphon. i. ¢, i. 6, Points of attachment of 

b. c. Branchial chamber. testine. 
c. ec. Cloacal chamber. r. Rectum. — 

a, Anus. . }, dibiviers’ si 
a. Posterior adductor muscle. s. Stomach. . 

. r. Posterior retractor muscle. 
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PLATE VIL. 

Fic. 1 — Enlargement of outer surface of gill. 
. Gill plates. ce. 1 ‘Cilia: 
Chitinous rods. 

Fie. 2.— Enlargement of capillaries of gills. 

Fig. 3.— Enlargement of veins of mantle. 

Fie. 4.— Showing specimen with mantle removed. 

. Anterior adductor muscle. r. Rectum. 
. Anterior retractor muscle. a. Anus. 
. Protractor pedis muscle. p. a. Posterior adductor. 
Mouth. p. r. Posterior retractor. 

. Labial palpi. p. Pericardium. 
Foot. v. Ventricle. 

. Branchial chamber. au. Auricle. 
Tentacles of inhalent-siphon. m. Mantle. 
Cloacal chamber. g. Gill. 

Fie 5.— Showing the mantle and gills thrown back exposing the foot, body 
and labial palpi. 

m. Mantle. o. g. Outer gill. 
mo. Mouth. b. c. Branchial cavity. 

l. p. Labial palpi. t. Tentacles of inhalent siphon. 
f. Foot. op. Opening through the gill for 
b. Body. passage of the body. 

i. g. Inner gill. 
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PLATE viii 

Showing the muscles of the foot and body. 

The same letters apply to the same organs on each of the figt 

Fires. 1, 2, 8. 

a. a. Anterior adductor muscle. oe Gallls: 
a. r. Anterior retractor muscle. p. Pericardium. 
p. a. Posterior adductor muscle. au. Auricle. 
p. r. Posterior retractor muscle. v. Ventricle. 
p. p. Protractor pedis muscle. as oe 
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PLAT Ex, 

Fig. 1.— A dorsal veiw of the pericardial cavity, mantle not removed. 

p. a. Posterior adductor. 
r. Posterior retractor. 

p- m. Mantle. 
o. b. Organ of Bojanus. 

au. Auricle. 
v. Ventricle. 

p. Pericardium. 

Fig. 2.-- A dorsal view of the pericardial cavity, mantle removed. 

p. a. Posterior adductor. 
p.r. Posterior retractor. 

r. Rectum. 
p. Pericardial cavity. 

v. Ventricle. 
au. Auricle. 

o. b. Organ of Bojanus. 

Fie. 3.— The valve leading from the auricle to the ventricle. 

val. Valve. 
v. Ventricle. 

au. Auricle. 

Fie. 4.— Organ of Bojanus or renal organ. 

a. Posterior adductor. 
rn. Rectum. 
a. Anus. 
r. Posterior retractor. 
p- Pericardial cavity. 
v. Ventricle. 
g. Opening leading from the 

floor of the pericardium to 
glandular sac. 

o. b. c. Opening leading from the 
non-glandular sac to the 
branchial chamber. 

n. g. s. Non-glandular sac. 
g. s. Glandular sac. 

o.e. 8. Opening leading from the 
glandular to the non-glan- 
dular sac. 

au. Auricle, 
Fie. 5.— Floor of the pericardium, showing the 'two openings (0. p. g.) into 

the renal organ. 

Fic. 6.— Floor of non-glandular sac, showing openings into the glandular 
sac and branchial chamber, and the openings from the glandular 
sac as shown in Fig. 5. 

Fic. 7. Diagram showing more plainly than fig. 4 the passage leading from 
the floor of the pericardium to the branchial chamber. 

Fic. 8.— Showing nerves in place. 
c. g. Cerebral ganglion. p. g. Pedal ganglion. 
c. c. The commissural cord con- pe. c. Commissural cord connect- 

necting the cerebral gang- ing the pedal and cerebral 
lia. ganglia. 

ps. g. Posterior ganglia. a.m. n. Anterior mantle nerve. 
ps. c. Commissural cord 'connect- g.n. The nerve whose branches 

ing the cerebral and pos- are the nerves of the gills. 
terior ganglia. p- m. nu. Posterior mantle nerve. 
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PLATE: 

Showing the circulatory system as described in the text. The arteries 
are represented by dark shading; the veins and large sinus connecting with 
the vena cava by lighter shading; the intestinal canal and other parts will 
be easily recognized by still lighter shading. 

a. ao. Anterior aorta. ram. Ramifications of arteries. 
p. ao. Posterior aorta. ; r. v. Ramifications of veins. 

s. Sinus. 

The larger veins and arteries only are represented here; to endeavor to rep- 
resent more in so small a space would only confuse the student. 
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PLAT ek 

Fie. 1.— Interior of shell. 

a. a. Impression of anterior ad- p. r. Impression of posterior re- 
ductor muscle. tractor muscle. 

p. a. Impression of posterior ad- p. l. Impression of pallial line. 
ductor muscle. m. f. Impression of umbonal mus- 

a. r. Impression of anterior re- cles. 
tractor muscle. p. 1. m. Pallial line muscles. 

p- p- Impression of protractor r. t. Rudimentary teeth. 
pedis muscle. mar. Markings left by the adduc- 

tor muscles. 

Fic. 2.— Interior of shell of Unio complanatus. 

a. a. Anterior adductor. p. r. Posterior retractor. 
a. r. Anterior retractor. p. 1. Pallial line. 
p. p- Protractor pedis. _ c. t. Cardinal teeth. 
p. a. Posterior adductor. lat. Lateral teeth. 

Fie. 3.— The mantle thrown back, showing the labial palpi (1. p.) in position. 

Fig. 4.— Transverse section. 
sh. Shell. o. b. Organ of Bojanus. 
m. Mantle. | v. Ventricle. 

o. g. Outer gill. au. Auricle. 
i. g. Inner gill. p. Pericardium. 

f. Foot. r. Rectum. 
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PLATE X01. 

The nerves dissected from the animal and enlarged. 

g. Cerebral ganglia. g.n. The nerve whose branches 
c. Commissural cord connect- supply the gills. 

ing cerebral ganglia. b.n. The nerves of that part of 
g. Posterior ganglia. the mantle constituting 
c. Commissural cord connect- the inhalent and exhalent 

ing the cerebral and pos siphons. | 
terior ganglia. .m.n. Anterior mantle nerve. 

g. Pedal ganglion. p.m. n. Posterior mantle nerve. 
c. Commissural cord connect- au. s. Auditory sac. 

ing the pedal and cerebral a.a.n. Anterior adductor nerve. 
ganglia. p. h.n. Peripheral nerve. 
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PLATE XVIII. 

Figs. 1-8. Representing a series of elongate turbinate or obconical forms, be- 
ginning with the simple Cyathophycus reticulatus, Walcott—fig. 

i, followed by the prismoidal Dictyophyton prismaticum, then 

the similar form D. Conradi, sometimes with several nodes and 

undulations in the upper part. Figs. 5, 6, 7 show a further de- 

velopment of the number of nodes and annulations in the 
species D. annulatum, D. nodosum and D. tuberosum. 

Fig. 2a. A transverse section of D. prismaticum, showing its regular octa- 
gonal form. 

Fig. 4a. Shows the more compressed form of D. Conradi. 

Fig. 8. Represents the number and position of the vertical rows of tubercles 
in D. tuberosum. All of the preceding forms are attenuate 
below. 

Figs. 9-14. Represents three species having a spreading form, one of which 

has been proved to possess a transverse diaphragm. 

Fig. 9. Dictyophyton Redjieldi has not yet been shown to possess the charac- 

teristic diaphragm. 

Fig. 10. Thamnodictya Newberryi, preserving the general form of the cup and 

| a portion of the pedicel. 
Fig. 11. bid. The expanded portion of another specimen which is separated 

from the basal portion. 

Fig. 12. Phragmodictya catilliformis, showing the form and ornamentation of 

the cup, the summit of the basal portion and margin attach- 
ment. : 

Fig. 138. Zbid. Reduced, showing the base and superior portion separated at 
the diaphragm. | 

Fig. 14. 7bid. A specimen preserving the circular septum and a double ex- 

tension of the walls, the lower one being less distinctly reticu- 

late. (Reduced from the large figure given by Mr. Whitfield. 

Bull. Am. Mus. Nat. Hist. p. 18, pl. 3, fig. 1, 1881.) 

Fig. 1. Cyathophycus reticulatus, Walcott. Utica slate, N. Y. 

Figs. 2, 2a. Dictyophyton prismaticum, Hall. Chemung group, N. Y. and Pa. 

Figs. 3, 4, 4a. Dictyophyton Conradi, Hall. Chemung group, N. Y. 

Fig. 5. Dictyophyton annulatum, Hall. Chemung group, N. Y. 

Fig. 6. Dictyophyton nodosum, Hall. Chemung group, N. Y. 

Figs. 7, 8. Dictyophyton tuberosum, Conrad. Chemung group, N. Y. 

Fig. 9. Dictyophyton Redfieldi, Hall. Waverly group, Ohio. 

Figs. 10, 11. Thamnodictya Newberryi, Hall. Waverly group, Ohio. 
Figs. 12, 18 and 14. Phragmodictya catilliformis, Whitfield. Keokuk group, 

Lower Carboniferous, Indiana. 
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PLATE XIX. 

ECTENODICTYA IMPLEXA. 

Page 475. 

Fig. 1. Lateral view of a specimen showing the constrictions and large ob- 

secure bulle. Waverly group, Warren, Pa. 

DIcTYOPHYTON (CLATHROSPONGIA) ABACUS. 

Page 474. 

Fig. 2. A specimen (found in the interior of the preceding), showing the conical 

form, the ridges bearing the concentric and radiating laminar 

expansions, and obscurely the finer reticulations. Two of the 

longitudinal ale are represented as they are imbedded in the 
surrounding rock. Besides this species several fragments of 

another distinct form are represented on the right of the prin- 

cipal figure, which may belong to the inclosing frond of £. 

implexus, 

Fig. 3. A small fragment of a cone, showing more distinctly the alternating 

surface lines, and the reticulate character of the lamellate ex- 

pansions. | 

Fig. 4. A partial restoration of a portion of fig. 2, to show the true character 

of the walls of the cone. The features here represented have 

all been distinctly observed in the specimens. 
Waverly group, Warren, Pa. 

DIcTYOPHYTON TENUE. 

Page 474. 

Fig. 5. A fragment showing two depressions or the impressions of two tuber- 

cles, and preserving very fine longitudinal and transverse strie. 

Waverly group, Warren, Pa. 
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PLATE XII: 

1.— Enlargement of the posterior ganglia. 

2.— Enlargement of the cerebral ganglion. 

3.— Enlargement of the pedal ganglion. 

4,—The young of anodon taken from the gill. 
5.— The labial palpi held open and at right angles to the body, showing 

their inner surfaces. 
1, p. Labial palpi. m. Mouth. 
6.— One of the labial palpi. 

7 —Two of the ridges on the labial palpi enlarged, showing Cilia. 

8.— Enlargement of interior of a palpus. 

9.— Enlargement of exterior of a palpus. 
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PLATE XV. 

EQUISETIDES WRIGHTIANA.* 

Fig. 1. The stem, natural size. Copy after Dawson. 
2. A transverse section in outline. 

3. ‘‘Leaf of sheath.”’ 
CYCLOSTIGMA AFFINE. 

Fig. 4. Cyclostigma afine— surface showing leaf scars. 

5. a leaf-base, enlarged. 

ASTEROPTERIS NOVEBORACENSIS. 

Figs. 6, 7. Asteropteris noveboracensis, cross-section, natural size and enlarged. 

8. A. noveboracensis, portion enlarged, showing one vascular bundle. 
Lee portion enlarged twelve times, showing rays and vascular bundle. 

Bony ie stem restored in cross-section. 
a eas Ry scalariform vessels, x 100. 

Ie aes «‘ " prosenchyma of outer cylinder, x40. 

1A ion - parenchyma of inner cylinder, x40. 
In the above figures, a represents radii of axis, 6 cellular tissue of axis, ¢ outer prosen- 

chyma, d leaf-bundles. 

* Norte (Fig. 1.)— The peculiar aspect and markings of this figure, as originally pub- 

lished in the Quarterly Journal of the London Geological Society, led the writer to sus- 

pect its relations to the Crustacea. . Through the kindness of Mr. Wright, who procured 

the loan of the specimen, I have had an opportunity of seeing the original, which is very 

correctly represented in the figure. The body is not cylindrical, but broadly elliptical or 

subovate, enlarging above. The ridges occur only upon one side, having asymmetrical 

relation with the form of the body, while the other parts are free from them, and the 

joints are overlapping. The form of this body, together with the character of the ridges 

and the. finer surface markings, suggest its crustacean origin. The lateral scars have 

probably been the points of attachment for spiniform processes asin Stylonurus. The 

fragment represents two of the abdominal segments of a form not unlike Stylonurus, 

though comparatively longer than in the ordinary forms of that genus, and in this 

respect resembling Stimonia. 
J. H. 
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PLATE XVI. 

ZAPHRENTIS CANADENSIS. 

A longitudinal section through the center, showing the tabule. 

A longitudinal section from near the side of the corallum, showing 

the vertical lamelle. 

A transverse section through the cup, showing the number and size of 

the lamellz and the position of the fossette. 

Hudson River group, Ohio. 

HELIOPHYLLUM HALLI. 

A vertical section through the center. 

A transverse section through the lower part of the cup, showing the 

lamellee and vescicular tissue. 
Hamilton group, N. Ye 

CYSTIPHYLLUM AMERICANUM. 

A longitudinal section of a corallum, showing the characteristic 

structure. Hamilton group, N. Y. 

CYATHOPHYLLUM RUGOSUM. 

A horizontal section of a mass of corallites. 

Upper Helderberg group, Falls of the Ohio. 

MICHELINIA STYLOPORA. 

A vertical section of a large mass showing the usual characters of 

the species. Hamilton group, N. Y. 

TETRADIUM ONTARIO, 2. sp. 

A horizontal section showing the form of the tubules in a very satis- 

factory manner. R 
Clinton group, Shore of Lake Ontario. 

STROMATOPORA NODULATA ? 

A horizontal section of a portion of a specimen. 

A vertical section of the same species. 

Upper Helderberg group, Kelly’s Island, Ohio. 

These illustrations of translucent sections of fossil corals are given to ac- 
company the paper on the ‘‘ Machinery and Methods of Cutting Specimens of 

Rocks and Fossils’ at the State Museum, pp. 121-124. The figures show in 

a very satisfactory manner the structure of the specimens, and express the 

value of similar sections in the study of fossils. 

Fig. 12. 

ie. 1S. 

CTENACANTHUS WRIGHTI. 

Page 206. 

Lateral view of the specimen described. 
A small portion enlarged to show the surface sculpturing. 

Fig. 14. An outline showing the form of a transverse section. 
Chemung group, Yates Co., N. Y. 
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WAV IEIRILY GIRDUE . 
DICTYOSPONGIDA. Plate(18)19. 
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PLATE XX. 

ECTENODICTYA ECCENTRICA. 

Page 476. 

Fig. 1. A specimen obliquely compressed showing the concentric and radiat- 

ing lines from the eccentric apex. 

Keokuk group, Indiana. 

PHRAGMODICTYA CATILLIFORMIS. 

Page 477. 

Figs. 2, 8. Lateral and vertical views of a small specimen, showing the dia- 

Fig. 

Fig. 

2 Q 
to) 

phragm. Keokuk group, Indiana. 

Puysosponeia Dawsont, Whitfield, sp. 

Page 479. 

. Lateral view of an infundibuliform specimen showing some of the 
nodes extended into spiniform processes. 

. A fragment showing the arrangement of the nodes and depressions: 
Some of the nodes are broken off, and a few of the depressions 
are filled with the surrounding rock. 

. A small example of the same species. 

. Two nodes and corresponding depressions enlarged to show their al- 

ternate arrangement, and the acicular spicules forming the sub- 

stance of the envelope. Keokuk group, Indiana. 

PHYSUSPONGIA COLLETTI. 

Page 480. 

. A portion taken from near the aperture of a large individual, showing 

the irregular arrangement and large size of the nodes. 
Keokuk group, Indiana. 

PHYSOSPONGIA ALTERNATA. 

Page 481. 

A cylindrical fragment showing the broad alternating nodes and de- 

pressions, with narrow, concentric and longitudinal cinctures. 

Keokuk group, Indiana. 

ECTENODICTYA EXPANSA. 

Page 475. 

10. A large fragment showing an obscure concentric and radiating ar 
rangement of the surface lines, and several nodes and ridges 

upon a portion of the periphery. 

Waverly group, Warren, Pa. 





State Mus Nat Hist. 35. 

By ie aea alent See 



IKK GROSS. ) PONGIDA, 
Plate (19) 20. 

WeedParsons & Co. Albany WY. 



tr 
Wowk 4. 

ae 

hon 

Fe 

i 

, 

. 

} . 



WAWIEINILY & KIETIKIMIK GROUPS. 
State Mus Nat-Hist 35. DICTYOSPONGIDY. 

E.Emmons. del et hth. Weed Parsons & Co. Albany, WY. 





“07, PAI 

denaitori avr Aevsiaoiebasin't . a 
ST omar 3 | | (uaa 

. dilate shithionge fabhebaitnes be Rd pis ‘itd | 
= saat ont %p-sead eit tn soisqoe sds Bow watts | 

(eae nay eeskinge ids eT AUL Ore nedivtihe a4: Ye) maigerilig eth tT v it 

‘a Bata Ph slid’ a WOW Bouts guritnihar 

a BS 
. ai 

= 

wes 

washed 

a hand Syvdis sicginarny SE oMIOR Ghe baba: CAB aed: A 
i as sal RGA wet onthe estes Stich coe 

ar ert 6 siete 

Y Hiern ane: te nono &: Jo Jeronmnyalie: Eh, 

aan, nt: by fare nie mins Beka m 

~~ oe 

Abivcdioncs ito beetvon NOR ai wigison ws 

AN ects Se edt od whit etd? Iai acne | eae 

Dilan BigiashyuAiiiy Yolen afistee diel . 3 
B Ody ty tot baat St dO HF ait Fae wtikoe | . 

\ ashisial tees. * Beltlaulod Bh vata wdT . Daa 

Teenie 6. Dink Ser Bo le Oa Raine ails ae 
youl iid mOvig od Tig potieoupr di gajwiro 

é aaaeal etn otajie seo asia idly qe Neore Att 
Hf. als say ia cympntbcvosye fmohhudy) ete gola yasy: £ We Aas 
re WA 

Jerwiarrasnnans ‘M5 nina 

st) wets 

faite bees: ‘bk yea Seediieetin to wely decoded: Pgh 

Me HTT cin babed Gel Le iri tesdueodtor fat 2m 
pitigiriiensb wigiiatetias 34] > 

§ Sates re eee pee : 
NN aoe 27h aye 

is a dale mes ane ae 5 te vay Pe a ee ee 



Fig. 

PLATE XX. 

PHRAGMODICTYA CATILLIFORMIS. 

Page 477. 

. The cup of a cylindrical specimen showing the continuous longitudinal 

ridges and the septum at the base of the figure. 
. The diaphragm of a similar specimen showing the fine concentric and 

radiating lines, with a portion of the outer envelope continued 

below. | 

. An expanded cup somewhat compressed, but preserving nearly the 

entire outline. The longitudinal ridges die out toward the 
margin of the cup. ae 

. An enlargement of a portion of the upper margin of the cup (ng. 3), 

to show the crowding of the strie producing a slight thicken- 

ing of the rim, and the gradual obsolescence of the nodes. 

The great expansion of the frond above (as represented in 

figure 3), the finely cancellate structure of the envelope, and 

the apparent completeness of the same along this extended 

margin in this and several other specimens, has led to the in- 

ference that this may be the upper extremity of the organ-_ 

ism; while analogy with Euplectella would indicate the op- 

posite end as the upper termination of the frond. 

The writer has submitted a collection of specimens of 

this species to Prof. A. Hyatt, and a letter from him, dis- 

cusing this question, will be given with the completed paper. 

. A small cup with the septum apparently perforate. 

. A very elongate cylindrical specimen preserving the diaphragm. 
Keokuk group, Indiana. 

PHRAGMODICTYA (?) CREBRISTRIATA. 

Page 000. 

. Lateral view of a fragment having a curved outline and showing the 

fine reticulation of the surface. The specimen is too imperfect 

for satisfactory determination. Keokuk group, Indiana. 

PHRAGMODICTYA LINEATA. 

Page 478. 

. Lateral view of a compressed specimen showing the strong regular re- 

ticulate striz without ornamentation of nodes or ridges, and the 
septum at the base with an abrupt depression at the apical scar. 

Keokuk group, Indiana. 
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PLATE XXIL 

The accompanying illustrations are presented to show the principal varieties 

of structure of the Strophomenoid Brachiopoda. They represent a portion of 

the work which is being done for the elucidation of shell structure preparatory 

for the volume of the Paleontology on the Revision of the Brachiopoda. The 

specimens are prepared and photographed and the accompanying figures were 

drawn on stone from photographic prints. 

Fig. i Strophomena rhomboidalis, showing the simple rows of large punctee. 

Hudson River group, Ohio. 

Strophomena alternata, showing sparse and irregular puncte. 

Hudson River group, Ohio. 

. Leptaena sericea, showing the oblique tubuli of the shell. 

Hudson River group, Tenn. 

. Strophodonta magnifica. This species shows numerous large puncte 

and the concentration of the laminz of the shell around the 

tubulli. Oriskany Sandstone, Canada West. 
. Strophodonta demissa. The upper part of the figure shows the irregular 

arrangement of the puncte at some distance below the surface. 

On the lower portion of the figure, where the section is cut 

nearer the surface, the puncte are arranged in rows corre- 

sponding to the radii of the ornamentation of the shell. These 

features are due to the curvature of the shell-which makes the 

section cut at different depths below the surface. 
Hamilton group, N. Y. 

. Strophodonta-perplana, showing the arrangement of the puncte in nearly 

regular lines. Hamilton group, N. Y. 

. Strovhodonta reversa. This figure shows very distinctly the curving 

and crowding of the fibers and lamine around the tubuli mak- 

ing them appear like small tubercles. 
Chemung group, Iowa. 

. Chonetes coronata. The section is cut just below the surface and shows 

the single row of large puncte coming out along the summits of 
the cost. The rows of fine crenulations are produced by the - 

lamin forming the sharp concentric strie of the surface. 
Hamilton group, N. Y. 

Tropidoleptus carinatus. Section of the shell of the width of two 
cost, showing the numerous oblique rows of puncte which 

are more crowded along the summits of the ribs. ! 
Hamilton group, N. Y. 

All the figures represent an enlargement of twenty diameters. 
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PLATE XXIII. 

STREPTELASMA LAMELLATUM. 

Page 421. 

Posterior view of a specimen showing the interior of the calyx. 

ws STREPTELASMA TENUE. 

Page 421. 

Latexal view of a specimen. 

STREPTELASMA DISSIMILE. 

Page 421. 

Posterior view. 

Similar to the preceding but inclined to show the cup. 

Lateral view of a specimen preserving the surface characters. 

STREPTELASMA INFLATUM. 

Page 422. 

Lateral view of a specimen of the ordinary proportions. 
The calical view of the preceding. 

STREPTELASMA SIMPLEX. 

Page 422. 

Lateral view of a specimen. 

. Posterior view of the same showing the cup. 

STREPTELASMA LATERARIUM. 

Page 422. 

Lateral view of a corallum. 

Posterior view of the same. 

12. Lateral view of another specimen. 
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Fig. - 

Fig. 
Fig. fo) 

Fig. 

Fig. 

Fig Fok 

Fig. 

Fig. 

Fig. 

Fig. (=) 

Fig. 

Fig. 

10. 

1, 

12. 

138. 

14. 

15. 

PLATE XXIV. 

STREPTELASMA AMPLIATUM. 

Page 423. 

. Posterior view of a specimen. 

. View of the calyx. 

. The elevation in the center of the cup of the preceding. 

STREPTELASMA CONSPICUUM. 

Page 423. 

. Posterior view of the specimen showing the calyx. — 

STREPTELASMA FOSSULA. 

Page 423. 

. Posterior view of the specimen. 

STREPTELASMA CRATERIFORME. 

Page 424. 

. Posterior side of the specimen. 

. The calyx of the preceding. 

STREPTELASMA INVOLUTUM. 

Page 424. 

. Lateral view of a specimen. 

. The calyx of the same. 

STREPTELASMA ASQUIDISTANS. 

Page 424. 

Side view of the specimen. 
The form of the calyx. 

STREPTELASMA MAMMIFERUM. 

Page 425. 

Specimen nearly entire, preserving the conical elevation in the center. 
Lateral view of a broken specimen showing the interior of the cup 

and the twisted lamelle in the center. 

STREPTELASMA PAPILLATUM. 

Page 425. 

Posterior view showing the calyx. 

Lateral view of another individual. 

STREPTELASMA COARCTATUM. 

Page 425. 

Figs. 16, 17. Lateral and posterior views of a specimen; the latter showing the 

interior of the calyx with the twisted lamelle. 
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PLATE XXYV. 

PTYCHOPHYLLUM VERSIFORME.* 

4 Page 426. 

Fig. 1, Lateral view of an elongate and irregular growing individual. 
Fig. 2. Lateral view of a short and broad specimen. 

Fig. 3. A calyx showing the strong, coarse rays. 

Fig. 4. A calyx where the rays are partially obliterated by silicification. 

PTYCHOPHYLLUM STRIATUM. 

Page 426. 

Fig. 5. Lateral view of a specimen. 
Fig. 6. Posterior view of another individual. 

Fig. 7. The calyx of the preceding. 
Fig. 8. Side view of the wall of the cup, enlarged to two diameters. 

* This specific name is retained for the present. It does not seem advisable to make the 

separation and distinction as given in the Twelfth Indiana Report for Ptychophyllum 

Knappi. 



= = 

POS SII GWRAIKSS , 
_ - State Mus Nat.Hist. 35. Plate 2 >. 

Pal Ast ‘ith .. Weed,Parsons & Co. Albany NY 



y ; hes ue ed 7 be! 7 M py 
, ra wits Od Sat 

i “ Ie 4 « 
‘ th , 

" 

N 

. 

; 

‘ rf 

z 

- 

i 

b 

7 

has * 

3 

‘ / 

é 

‘ 

a4 



f 
~ ci a 

1 

: 

‘ 
< | 

. af 

’ 
- 

cy 

»> | 

‘ 

Lay eat ‘ 

. ¢ “¥ 

yI i 4 7 “T<31 : ‘ i! 

5 ’ 4 “F 
- : ve oa | bi) ; R 

- f f 
5! - 0] y 4 : ‘ 4 

‘ : vi ; 
es 

‘ f te 
y "lets “GI 

enay 

> bs ' 
i, TE) ent t 

r . ys rh 
: { i] : } 

i*i4 i: 2 " ‘“ 

* 

’ 5 ’ 
yore : j 4 wey vay 

i : 
> aa : { 

y . ft 4 if j 

. nl t { 14 ey Lgenyyt ‘ fy 
MIO os i 



Rupiah Sat st a sh Fae 5 my tm el Naa EP 
ee it st < vie > 7 

A r af o 4 on oF fe AS se oe Pan Neen eg aes 0% Sy Rare ‘ 

PLATE XXVI. 

AULACOPHYLLUM suLcAtTuM, D’ Orbigny. 

Fig. 1. Posterior view of a decorticated specimen. 

Fig. 2. Lateral view of the same. 

disposition of the lamelle. 
Fig. 4. Posterior view of a worn specimen showing the calyx. 

AULACOPHYLLUM CRUCIFORME. 

Page 428. 

Fig. 5. Posterior view, showing the calyx. . 

Fig. 6. Lateral view of the coral. > eee 

‘ AULACOPHYLLUM TRISULCATUM. 

Page 429. 

Fig. 7. Lateral view of the specimen. 
Fig. 8. View of the calyx. 

AULACOPHYLLUM CONVERGENS. 

Page 426. 

Fig. 9. Lateral view of the coral. 
Fig. 10. View of the calyx. 
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PLATE XXVII. 

AULACOPHYLLUM PRINCEPS. 

Page 427. 

. 1. View from the posterior side, showing the interior of the calyx and 
lamelle. 

Fig. 2. Anterior side of the same individual. 

AULACOPHYLLUM REFLEXUM. 

Page 428. 

Fig. 3. Lateral view of a specimen. 

Fig. 4. The calyx of the same enlarged to two diameters. 

AULACOPHYLLUM BILATERALE. 

Page 429. 

Fig. 5. Posterior view of the specimen. 

AULACOPHYLLUM PRATERIFORME. 

Page 427. 

Fig. 6. Lateral view of an imperfect specimen. 

Fig. 7. View of the calyx. 

AULACOPHYLLUM PRACIPTUM. 

f Page 428. 

Fie. 8. Lateral view of the coral. 

AULACOPHYLLUM PINNATUM. 

, Page 427. 

Fig. 9. Lateral view of an imperfect specimen. 

Fig. 10. View of a specimen showing the cup. 

AULACOPHYLLUM TRIPINNATUM. 

Page 429. 

Fig. 11. View of a specimen imperfect at the base. 
Fig. 12. Calyx of the same. 

AULACOPHYLLUM POCULUM. 

Page 429. 

Fig. 13. Lateral view of the upper portion of a specimen. 

Fig. 14. View of the calyx of the preceding. 
Fig. 15. The calyx of another specimen. 
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Fig. 
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Fig. 

PLATE XXVIII. 

ZAPHRENTIS COMPLANATA. 

Page 430. 

. Posterior view of the specimen, showing the interior of the calyx. 

ZAPHRENTIS CYATHIFORMIS. 

Page 481. 

. Lateral view of a specimen. 

. Calicular view of the same. 

ZAPHRENTIS PONDEROSA. 

Page 431. 

. A posterior view, looking into the calyx. The specimen is slightly 
twisted in its mode of growth. 

ZAPHRENTIS CORRUGATA. 

Page 431. 

. Lateral view of a specimen. 
. View of a fragment, showing the interior of the cup. 

ZAPHRENTIS SUBCOMPRESSA. 

Page 482. 

. Lateral view of a specimen. 

. The calyx of another specimen. 
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Fig. 6. View of the calyx, showing the strong lamelle. 

. Lateral view. 

PLATE XXIX. 

ZAPHRENTIS FUSIFORMIS. 

i Page 433. 

The calyx of the same. 

ZAPHRENTIS TABULATA, 

Page 431. 

Lateral view of a fragment. sree 

A natural section, showing the characters of = interior, wie 

ZAPHRENTIS aS rr, 

Page 432. 

Lateral view of a specimen of this species. 

ZAPHRENTIS PLANIMA. 

Page 433. 

Lateral view of the coral. 

View of the calyx. 
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ZAPHRENTIS COMPRESSA, Rominger. 

Figs. 1, 2, 8. Lateral, posterior and calicular views of a large and t 

specimen. | 

ZaAPHRENTIS UNGULA, pie es 

larger ben usual. y 
Figs. 7, 8. Anterior and posterior views of a specimen of the ordinary siz 

ZAPHRENTIS HERZERI. 

Page 439. | 

Figs. 9, 10. Lateral and posterior views of a specimen of this species. 
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