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PLATE I. 

CALYMENE PLATYS. 

Page 1. 

See Plate 25. 

Fig. 1. An imperfect specimen wanting the posterior portion of the body, but preserving the movable 
cheeks in place. 

Schoharie grit. Schoharie county. 
Fig. ~- A nearly entire individual somewhat below the average size; drawn from an impression of a 

natural moulcl of the dorsal surfa<·~. The obscure third pair of glabellar lobes are distinctly 
seen in the spP-cimen bu-t do not appear in the drawing. The specimen belongs to the cabinet 
of thP Albany Institute and is the original of Dr. Green's description. 

Schoharie grit. Albany county. 
Fig. 3. An iuclividual with a portion of the ceppalon removed, showing the hypostoma m its normal 

position. 
Schoharie grit. Schoharie county. 

Fig. 4. A yery large, nearly entire example, retaining only a small portion of the crust. 'l'he third 
glabellar lobes do not appear in the <h·awing. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

Schoharie grit. Sclwharie county. 
A large indiddual retaining most of the crust upon the thorax. 

Schoharie grit. Schohm·ie county. 
The glabella and fixed cheeks of a large individual preserved as a ca,;t of the lower surface. 

The first awl thir<l pairs of glabellar lobc~s are not inrlicaterl in the drawing. 
Sc:hoharie grit. Knox, Albany cnllnt,l). 

The hypo,;toma. Drawn from an impression of the lower surface ohtaine<l from fig. 3, .... 1J 
rt>,;torecl npoll the anterior margin. 

The pygirlinm of a large individual drawu from a cast of the lowe~· surface and showing the im
l,I'c>s,;ion of the doublure along the posterior margin. The annulations upon the posterior por
tion of the axis are made to appear too con,;picuous in the drawing. 

Schoharie grit. Schoharie eonnty. 

Fig. 9. A smaller pygidium. The posterior edge has heen broken away in the specimen, leaving the 
outline less strongly emarginate than is normal. 

Schoharie grit. Schoharie county. 

CALYMENE NIAGARENSIS. 

Fig. 10. A nearly entire individual, showing the first and inconspicuous third pair of glabellar lobes. 
lntroduce<l for comparison with Oaly1nene platys. 

Niagara group. TValdron, Indiana. 
:Fig. 11. _The under side of the cephalon, showing the epistomal doublure and the hypostoma in place. 

Niagara group. ·waldron, Indiana. 
Fig. 12. An entire individual of average size. 

Niagara group. Wald1·on, Indiana. 
Fig. 13. The under side of the cephalon, showing the upper surface of the hypostoma. 

Niagara group. Waldron, Indiana. 
Fig. 14. The hypo.stoma, enlarge<l to two diameters. 

Niagara group. Waldron, ln.diana. 
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PLATE II. 

HOMALONOTUS DEKAYI. 

Page 7. 

See Plates 3, 4 and 5. 

Fig. 1. A very young, partially dismembered indivi(lual, showing a strongly annulated and trilobate 
pygidium. 

Fig. 2. 

Fig. 3. 
Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. :-l. 

Fig. 9. 

Fig. 10. 

Fig. 11. 

Hamilton group. .J.l1.adison county. 
A young, distinctly trilobate and nearly entire individual. 

Hamilton group. Ladd's quarry, near Sherbnrne, Chenango county. 
Anterior aspect of a somewhat larger, enrolled individual. 
Posterior aspect of the same. 

Hamilton group. Nea1· Hamilton, Madison county. 
An individual in a still more advanced stage of growth, retaining the trilobate pygidium. 'fhe 

figure has been somewhat restored upon the left side. 
Hamilton group. Onondaga county. 

An enrolled and uncompressed individual, preserved as an internal cast. 
Hamilton group. Madison or Otsego county. 

An individual of about the average normal adult size attained by specimens from the arenaceous 
shales. The specimen is presen·ed as a cast of the lower surface, and shows the conspicuous 
transverse grooves upon the segments of the thorax. The annulations of the pygidium are 
much more obscure than they are made to appear in the drawing. 

Hamilton group. Madison county. 
An individual showing but ten, instead of thirteen thoracic segments. 'fhe cephalon .has ap

parently been pushed back so as to cover the first three segments. 
Profile of the same, showing the elevation of the body and the prolongation of the anterior and 

posterior extremities. 
Hamilton group. Madison county. 

A small, imperfect cephalon. 
Hamilton group. East Worcester, Otsego county. 

A cephalon from the soft shales, in which the facial suture is somewhat thrown backwa1·d at the 
anterior extremity by the crushing of the frontal doublure. The anterior portion of the suture 
is more transverse in the specimen than is represented in the drawing. 

Hamilton group. IJarien, Genesee county. 
Fig. 1~. The hypostoma. 

Hamilton group. Cazenovia, .1.lfadison county. 
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PLATE III. 

HOMALONOTUS DEKAYI. 

See Plates 2, 4 and 5. 

Fig. 1. A small individual from the soft shales, retaining a portion of the crust and showing the median 
frontal plate enclosed by the branches of the facial sutures upon thP. epistomal doublure. In 
the drawing the annulations of the pygidium are too strongly represented. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Hamilton group. Bellona, Yates county. 
A cast of the lower surface of a larger individual, showing the median plate and a portion of 

the hypostoma ~isplaced from its normal position. 
Hamilton group. Near Leonardsville, Madison cmwty. 

A cast of the lower surface of an almost entire specimen. 
Hamilton group. Madison county. 

A specimen from the soft shales, retaining twelve thomcic segments with the pygidium, and pre
serving the crust. 

Hamilton group. Canandaigua Lake. 
A block of arenaceous shale, showing the dismembere(l parts of a large indh·i(lual. 

Hamilton group. Madison connty. 
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Fig. 1. 
Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 

Fig. 6. 

Fig. 7. 

PLATE IV. 

HOMALONOTUS DEKAYI. 

See Plates 2, 3 and 5. 

Profile view of an unusually large enrolled iwlividual, a cast of the lower surface. 
Anterior aspect of the same, showing the pygidial · doublure. 
Posterior aspect of the same. 

Hamilton group. Madison county. 
Dorsal aspect of a normal cephalon. 
Lower aspect of the same, showing the doublure, the branches of the facial sutures an<l the 

median frontal plate. 
Hamilton group. Madison county. 

An enlargement, to five diameters, of the under surface of the test, of a specimen from the soft 
shales, showing the openings and projecting edges of the large vertical tubules. 

Hamilton group. Canandaigua Lake. 
A similar enlargement of the under surface of a specimen from the limestone, showing the ele

vated edge of the tubules and the openings of the minute tubulipores. 
Hamilton group. Canandaigua Lake. 
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Fig. 1. 

Fig. •) 
-'· 

Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 7. 
Fig. ~-

Fig. 9. 

Fig. 10. 
Fig. 11. 

Fig. 12. 
Fig. 13. 

Fig. 14. 

PLATE V. 

HoMALONoTus DEKA YI. 

See Plates 2, 3 and 4. · 

A very young individual, showing the faint lateral furrows on the glabella. 
Hamilton gt·oup. Pratt's Falls, Onondaga county. 

Profile view of an uncompressed, partially enrolled, entire inrlividual, retaining th~~ erust awl the 
visual surface of the eyes. 

Front view of the same, showing thP elPvation of the eyes. 
From the limestone of the Hamilton group. Gananrlai,gna lake. 

Pt·ofile dew of an Purolle<l and compressed spetimen from the shales. 
Anterior aspect of the same. 
Posterior aspect of the same. 

Hamilton group. Western New York. 
A ePphalon of medium size. 
Profile view of the same. 

Hamilton group. Madison county. 
An imperfect cephalon. This specimen is the original of Eaton':.;; Nut~ainia sparsa and was 

obtained hy the author in March, 1R32, at Stephen's Mill in the town of Coeymans, Albany 
<·mmty. 'l'he occipital ring was regarded by Eaton as the antet·ior border of the head, corres
ponding to that of Trinucleus (Nuttainirr) concentricus. (See Eaton's Geological Text-book, 
page 34, 1832.) 

A small pygidium from the limestone, retaining normal convexity. 
Profile view of the same. 

Hamilton group. Pratt'.<; Falls, Onondaga county. 
Profile dew of a pygidium, a <·ast of th•~ lower surface. 
Dorsal aspect of the same, showing the usual character of the annulations. 

Hamilton group. Madison county. 
A cast of the lower surface of a pygidium upon which the annulatious are abnormally distinct for 

so advanced a stage of growth. 
Hamilton group. Madison county. 
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PLATE VA. 

HoMALONOTu:-; MA.JOR . 

.Page -l. 

Fig. 1. 'l'he larger of the two specimens known, retaining, as a cast of the lower surface, the pygidium in 
a slightly distorterl condition, and seven thoracic segment,;, with portions of three others. A 
rP:-;hll"ation of the original length of the animal is carried ont in outline in order tn gh·e a con
<"t>pti~ m of the great size attained by the species. 

Oriskany :-;:u11btotu~. Bank of the 4th Binnewater, .Rosendale, Ulste1· county. 
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PLATE VB. 

HOMALONOTUS VANUXEML 

Page 11. 

Fig. 1. Dorsal view of a fragment of a very large individual retaining the thorax entire and portions of 
eleven tl10r:wi(~ segments. 'l'he dorsal portion of the thorax has been remon'(l by exposure to 
the weather, but the remaining parts retain their normal convexity. The pygidium is slightly 
distorted in the original, but is represented in the figure with its natural proportions. in order 
to allow the restoration in outline of the wanting parts. In this restoration the character of 
the cephalon is deriYc<l from a single fragment obtained at Port Jpryi:.;, Orange count)r. 

Fig. 2. Profile of the same, showing the convexity of the body, the extJ·pmdy long and broad articu
lating surfaces of the thoracic segments, and the abrupt slope (If thP post-axial area. 

Lower Helderberg group. Kingston, Ulster county. 
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Fig. 1. 

Fig. ') 
-'· 

Fig. 3. 
Fig. 4. 

Fig. f). 

Fig. 6. 
Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 10. 

Fig. 11. 

Fig. 12. 
Fig. 13. 

Fig. 16. 

Fig. 17. 
Fig. 20. 
Fig. 21. 

Fig. 18. 
Fig. 19. 

Fig. 22. 
Fig. 23. 

PLATE VI. 

PHACOPS CRISTATA. 

Page 14. 

See Plate 8 A. 

'l'he cephalon. A cast of the lower surface, somewhat flattened and restored at the left genal angle. 
Schoharie grit. Knox, Albany county. 

Profile view of another cephalon. A cast, slightly flattened upon the glabella. 
Schoharie grit. Nea1· Clarksville, Albany cmtnty. 

Profile view of an uncompressed cephalon, showing the normal convexity and the ~trong genal spine. 
Dorsal aspect of the same. 

Schoharie grit. Near Clarksville, Albany county. 
Lower aspect of a cephalon, showing the protuberance of the glabella, the frontal sulcus· an<l 

epistoma. 'l'he drawing fails to represent the crenulations upon the sulcus near the genal 
t>xtremities. 

Schoharie grit. Schoharie, Schoharie count~IJ· 
Profile dew of a small cephalon ; a cast of the interior. 
Dorsal aspect of the same. 

Schoharie grit. Albany connt.IJ· 
A cephalon referred with doubt to this species. 

Schoharie gl'it. All>an;IJ connty. 
A fragment of a young indivi1lual, cornpose1l of the thorax and pygidium and retaining the crust. 

The specimen is enlarged to two diameters and shows the axial row of spines. 
Schoharie grit. Nea1· Clal'ksville, Albany county. 

A nearly entire indi ddual, drawn. from an impression obtained from a natural mould of the dorsal 
surface. In the drawing the axial spine;;; and the right genal spine are not given sufficient 
prominence. 

Schoharie grit. Albany cmtnty. 
A fragment retaining a portion of· the thorax and pygidium, showing the axial spines and the 

duplicate pleural annulations on the pygidium. 
Corniferous limestone. Indian qual'ries, Onondaga connty. 

A pygiclium retaining a portion of the crust and showing the character of tbe pleural annulations 
Profile yiew of the same. 

Schoharie grit. Schoharie, Schoharie county. 
A cephalon retaining the normal convexity of the glabella and impressions of the tubercles upon 

its surface, but not showing the occipital or the cheek-spines. 
Front view of the same. 
'l'he under surface of the same. 
Profile view of the same. 

Corniferous limestone. Helderberg mountai.ns. 
A cephalon denuded of its crust, and showing the cheek-spines. 
Profile of the same, showing the crenulations upon the frontal sulcus. 

Corniferous limestone. 
A smaller cephalon, retaining normal convexity and showing the tuberdes upon the glabella. 
The under surface of the same, showing the broad doublure. The crenulations upon t.he lateral 

branches of the frontal sulcus ~re not made sufficiently conspicuous, an1l they do not appear on 
the frontal limits of this sulcus, as represented in the drawing. 

Upper Helderberg limestone. Clarence Hollow, Erie county. 
Fig. 24. A small cephalon partly denuded of its crust, showing strong genal spines. 
Fig. 25. Profile dew of the same. 

Upper Helderberg limestone. Cayuga, Province of Ontario. 
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Fig. 26. 

Fig. 27. 

Fig. 28. 

Fig. 29. 

PLATE VI-Continued. 

A fragment of a cephalon, showing the hypostoma in place. 
Schoharie g1·it. Schoharie, Schoha'rie county. 

A cast of ·the lower surface of a pygidium, showing traces of the grooves upon the pleural annu
lations. 

Schoharie grit. Near Clarksville, Albany county. 
A cast of a larger pygidium, showing the simple pleural annulations ; their mmal appearance in 

an impression of the lower surface. 
Upper Helderberg limestone. 8d1Ultz's fm·m, near Ola1·ence, E'rie county. 

A very large pygidium in the same condition of preservation. 
Schoharie grit. Schoharie, Schoharie county. 

PHACOPS RANA ? 
Fig. 14. Dorsal view of a specimen retaining the parts in juxtaposition. 'l'he heau is Rlightly displaced 

and somewhat imperfect. 
Fig. 15. Profile of the same, showing the elevation of the body. 

Upper Helderberg limestone. Ohio. 
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PLATE VII. 

PHACOPS RAN A. 

Page 19. 

See Plates 6, 8, 8 a, and 25. 

Fig. 1. A specimen of average size, retaining the c1·ust, and showing thP general t:haracters of the 
species. 

Fig. 2. 

Fig. 3. 
Fig. 4. 

Fig. 5. 

Fig. ti. 

Fig. i. 
Fig. 8. 

• 

Fig. 9. 

Fig. 10. 
Fig. 11. 

Hamilton shales. Fteneseo, Livingston county. 
A somewhat smaller specimen, retaining the parts in juxtaposition. 

Hamilton shales. Eighteen-mile C1·eek, Erie county. 
Anterior view of a large, enrolled individual. 
Posterior view of the same. 

Hamilton shales. Canandaigua Lake. 
Anterior view of a still larger, enrolled specimen. 

Hamilton shales. Darien, Genesee county. 
A somewhat imperfect cephalon of a very large indivi<lnal. 

Hamilton shales. Near Geneseo, Livingston county. 
A specimen showing two individuals of nearly equal size, lying ollP upon the other. 
The snme, with the upper individual removed. The emarginate outline of the pygidium in the 

lower specimen i;::; due to compression, and the sulci represented on the annulations of the left 
pleura do not exist . 

Hamilton shales. Canandaig1ta Lake. 
A large indivi<lual partly restored on the left side. 

Hamilton shales. Canandaigua Lake. 
A very large, entire individual. 'l'his·is thf• largest entire specimPn yPt obser\·e<l. 
Profile of the same, showing the glabella flattened from <·omp1·ession in .the shales. 

Hamilton shales. Canandaigna Lake. 
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Fig. ]. 

Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 7. 

Fig. 8. 
Fig. 9. 

Fig. 10. 

Fig. 11. 

Fig. 12. 

Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 16. 
Fig. 17. 

Fig. 18. 

Fig. 19. 

Fig. 20. 
Fig. 21. 

Fig. 22. 
Fig. 23. 
Fig. 24. 

PLATE VIII. 

PHACOPS RAN A. 

See Plates 6, 7, 8 a, and 25. 

A young individual, enrolled and showing two pairs of lateral furrows upon the glabella. 
Profile view of the same. 
Front view of the same. 

Hamilton group. Moscow, Livingston county. 
Profile view of a small cephalon, showing normal proportions. 
Dorsal view of the same, showing the glabellar ful'rows. 
An eye of the same enlarged. 

Hamilton group. Eightee1~-mile C1·eek, Erie county. 
A young, enrolled individual, showing the glabellar furrows. 

Hamilton group. Eighteen-1nile creek, Erie county. 
Profile view of an enrolled, slightly crushed specimen. 
Do1·sal view of the same. 

Hamilton group. Widder, Pmvince of Ontario. 
A larger, enrolled individual. 

Hamilton group. Canandaigua Lake. 
A nearly entire, young individual. 

Hamilton group. Darien, Genesee county. 
'fhe eye of a small individual, enlarged to three diameters, showing more numerous lenses than 

in advanced stages of growth. 
Hamilton group. Eighteen-mile Creek, Erie cmtnty. 

'fhe eye of a larger individual, showing fewer lenses (similarly enlat·ged). 
Hamilton group. · Geneseo, :Livingst011. county. 

The eye of a slightly weathered specimen, showing the cavities left by the removal of the lenses 
(similarly enlarged)~ 

Hamilton group. Nea1· Geneva, Ontario cmmty. 
An obliquely c0mpressed and diRtorted specimen, showing a common mode of occurrence. 

Hamilton group. Canandaigua Lake. · · 
A large, entire cephalon. 
Profile view of the same. 

Hamilton group. Canandaigua Lake. 
A fragment of the nuder side of the cephalon, showing a portion of the hypostoma in place. 

Hamilton group. Jaycox's Run, near Gene.,eo, Livingston county. 

PHACOPS CACAPONA. 

Page 27. 

Dorsal yiew of a somewhat worn internal cast in chert. 
Hamilton group. Mouth of the Cacapon ?'iver, Virginia. 

Profile of another example, similarly preserved. 
Dorsal view of the same. 

Hamilton group. Mouth of the Cacapon river, Virginia. 
Front view of an enrolled specimen, referred with some hesitation to this species. 
Dorsal view of the same. 
Profile view of the same. 

Hamilton group. Locality doubtful. 
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PLATE VIII-Continued 

PHACOPS BUFO. 

Page 26. 

Fig. 25. Dorsal view of a plaster cast of Dr. Green's type specimen. 
Fig. 26. Profile view of the same. 

Hamilton group. 
The original is said to have come from a dark-grayish limestone in New Jersey. 

PHACOPS NUPERA. 

Page '27. 

Fig. 27. 'l'he type specimen, showing the cephalon and thorax. 
Chemung group. Chemung Creek, Ohemnng county. 
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Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 10. 

PLATE VIII A. 

PHACOPS CRISTATA. 

See Plate ti. 

'l'horax and pygidium, drawn from a gutta-percha impression of a natural mould of the <lor:-:al 
surface. The specimen is somewhat compressed laterally. 

Profile of the same, showing the elevation of the axial row of Rpines. 
Schoharie grit. Albany county. 

The under portion of the cephalon, showing the epistomal doublure and the crenulations of the 
sub-frontal sulcus. 

·Schoharie grit. Knox, Albany county. 
An internal cast of the cephalon, enlarged one diameter; a portion of each cheek has been broken 

away to show the sub-f1·ontal crenulations. 
Schoharie grit. · Clarksville, Albany county. 

PHACOPS CRISTA'fA, var. PIPA. 

Page 18. 

An entire, but somewhat crushed young individual, showing the proportions of this variety, and 
the genal spines. 

Corniferous limestone. J;.eRoy, Genesee county. 
Front view of an internal cast of a small cephalon, enla1•ged one diameter; showing the 1·otundity 

of the glabella, the elevation of the occipital ring and the projection of the genal spines. 
Profile of the same, showing the p1·otuberant glabella and the elevation of the genal spines. 

Upper Helderberg limestone. Nm·th Cayuga, Province of Ontario. 
The internal surface of the cephalon, enlarged one diameter. 

Corniferous limesto.ne. Falls of the Ohio. 
An imperfect individual, retaining the cephalon and a portion of the thorax. 

Corniferous limestone. Canandaigua, Ontario county. 
A cephalon, drawn from a gutta-percha impression of the dorsal surface, and slightly restored on 

one side; showing the glabellar furrows, the broad and deep occipital furrow, and the stout 
genal spines. Enlarged one diam~ter. 

Upper Helderberg limestone. No1'th Cayuga, Province of Ontario. 
Fig. 11. A large and characteristic pygidium, drawn from a gutta-percha impression of a natural mould of 

the dorsal surface. 
Fig. 12. The internal surface of the same specimen, showing the simple pleural annulations corresponding 

to the duplicate ribs of the upper_ surface. 
Upper H~lderberg limestone. Walpole, Province of Ontario. 

Fig. 13. A small, imperfect cephalon, showing the glabellar furrows. 
Upper Helderberg limestone. North Cayuga, Province of Ontario. 

Fig. 14. A pygidiuJn of average size. 
Corniferous limestone. Lime Rock, near LeRoy, Genesee county. 

Fig. 15. A portion. of a small pygidium, enlarged, to three diameters; showing the paired muscular 
scars, through the slightly weathered crust. 

Corniferous limestone. Canandaigua, Ontario county. 
Fig. 16. A large cephalon, preserved as a cast of the internal sm·face, and showing the genal spines. 

Oriskany sandstone. Cayuga, Province of Onta1·io. 
Fig. 17. A pygidium, preserved as an internal cast, and found in association with cephala similar to the 

foregoing. 
Oriskauy sandstone. Cayuga, Province of Ontario. 

This and the preceding specimen are referred with some hesitation to this va.riety, and may more 
properly be regarded as examples of' the species itself. 

Fig. 18. An hypostoma, found in association with fragments of this variety; enlarged to four diameters. 
Corniferous limestone. Canandaigua, Ontario county. 
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PLATE VIII A-Continued. 

PIIACOP~ LoGAXI: Hall. 
Fig. 19. The type specimen, figmed in Palreontology of New York, vol. iii, pl. 73, fig. 15. 

Introduced for comparison with the Upper Helderberg species of Phacops. 
Fig. 20. A cephalon of' this species, enlarged one diameter, retaining normal proportions and showing the 

glabellar furrows and genal spines. 

Fig. 21. 

Fig. 22. 

Fig. 23. 
Fig. 24. 

Fig. 25. 

Fig. 26. 

Fig. 27. 

Fig. 28. 

Fig. 29. 

Fig. 30. 

Fig. 31. 

Lower Helderberg group. Schoharie, Schoharie county. 

PHACOPS RA~ A. 

~ee Plates 6, 7, 8 and 25. 

A small inui yidual, showing normal p1·oportions anu a perfect dorsal surfaee. 
Hamilton group. Eighteen-1nile C1·eek, Erie county. 

A larger and unusually perfect individual, showing the glabellar furrows on the dorsal ~urface. 
Hamilton group. Darien, Gtnesee county. 

An individual retaining the c1·ust in perfection, but not normally extended. 
Profile of the same. 

Hamilton group. In the drift at An1i Arbor, Michigan. 
An individual, compressed laterally, parallel to the cleavage~planes_of the shale~. a fre(1nent mode 

of preservation. 
Anterior view of the same. 

Hamilton group. Eighteen-mile Oreek, Erie county. 
A very small enrolled individual. 

Hamilton group. Eighteen-mile C1·eek, Erie wunty. 
A still smaller, em·0lled example. 

Hamilton group. Canandaigua Lake. 
The hypostoma of a large indiddual, retaining only a small portion of the crust. 

Hamilton group. Canandaigua Lake. 
An intemal cast of the cephalic doublure and a portion of the thorax, enlarge< I one diameter to 

show the crenulations of the sub-frontal sulcus. 
Hamilton group. Fultonham, Schoha1·ie connty. 

A portion of the thorax, enlarged one diameter ; showing the internal surface of the axial arches 
anu their prolongation into the visceral supports 01' processes for the att:u:hment of the ambu
latory muscular apparatus. 

Hamilton group. Canandaigna Lake. 
Fig. 32. A vertical section through an enrolled individual, cut near the axial furrow, and showing tlw 

projection of the ventral axial processes through the translucent calcite with which the interior 
space is filled. The specimen also shows a section of the hypostoma, indicating the deep and 
abrupt deflection on its posterior margin. 'l'he drawing gives an enlargement to two diameters. 

Hamilton group. Canandaigua, Ontario county. 
Fig. 33. A seetion of an enrolled example, cut along the middle line of the axis, retaining only the thoracic 

portion, and showing three of the ventral processes. 'l'he light line parallel with the upper 
margin may represent the ventral membrane beneath the viscera. 

Hamilton group. Canandaigua, Ontario county. 

BRONTEUS TeLLius. 
Page 12. 

Fig. 34. The pygidium, natural size. 
Fig. 35. The same, enhu·ged to two diameters. 

Tully limestone. Kingsley's Hill, near Otisco, Onondaga connty. 
Fig. 36. 'l'he frontal 1 lonblure, probably belonging to the same species. 

Tully limestone. Borollino, Onondaga county. 
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Fig. 1. 

Fig. <) ..... 
Fig. 3. 

Fig. 4. 

Fig. 5. 
Fig. 6. 

Fig. 10. 

Fig. 12. 

Fig. 13. 

PLATE IX. 

DALMANITES (CHASMOPS) ANCHIOPS. 

Page 59. 

See Plate 10. 

A small cephalon, preserving the normal proportions, but denuded of most of the crust. 
Schoharie grit. Schoharie, Schoharie county. 

A cephalon of average size, a cast of the interior. 
Profile view of the same specimen, showing the convexity of the glabella and the length and 

direction of the occipital spine. 
Schoharie grit. Schohm·ie, Schoharie county. 

A small but quite perf~t cephalon, retaining the crust, showing the true proportions and the 
coalesced glabellar lobes. 'l'he specimen is enlarge(l to two diameters. 

Profile view of the same, showing the elevation of the occipital spine. 
'l'he right eye of the same enlarge;l to three ( liameters. 

Schoharie grit. Schohm·ie county. 
An imperfect cephalon, with unusually long genal spines; referred with doubt to this species. 

Schoharie grit. Schoharie county. 
The thorax and pygidium, drawn from a gutta-percha impression of a natural mould. 

Schoharie grit. Schoharie, Schoharie county. 
'fhe type of Dr. Green's description. This specimen is the only one yet observed retaining all the 

parts in juxtaposition, but the crust is for the most part wanting, and the occipital and caudal 
spines are broken away. 

Schoharie grit. mster county. 

DALMANITES (CHASMOPS) ANCHIOPS, va.r. ARMATUS. 

Page 62. 

See Plate 10. 

Fig. 7. An imperfect cephalon, showing the long occipital spine. 
Schoharie grit. Schoharie county. 

Fig. 8. A very large cephalon, slightly unsymmetrical, showing the occipital spine and the obtuse genal 
angles. 

Schoharie grit. Near Clarksmlle, Albany county. 
Fig. 9. A fragment of the cephalon, showing the occipital spine. 

Schoharie grit. Schoharie, Schoharie county. 

DALMANITES (CHASMOPS) ANCHIOPS, var. SOBRINUS. 

Page 62. 

Fig. 11. A cephalon, showing the semicircular outline, convex glabella and obtuse genal extremities. 
Schoharie grit. Schoharie, Schoharie county. 
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Fig. 1. 

Fig. 2. 

Fig. 3. 
Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. I. 

Fig. 8. 
Fig. 9. 

Fig. 10. 

Fig. 11. 

Fig. 12. 

Fig. 13. 

PLATE X. 

DAL\IANITES (CHA:o;MOPS) A~CHIOPS. 

See Plate 9. 

An imperfect cephalon, retaining a portion of the crust. 
Corniferous limestone. Falls of the Ohio. 

A large pygidium, in the condition of an internal cast, from which the <loublure a.nrl ~-'pine ha Ye 
been removed. This figure is f1·om a plaster cast of Green's original of Asaphus luticosfatus. 

Schoh:wie grit. Ulster cuunty. 
A small pygidium, retaining the crust anrl showing oblique rows of nodes on the p!l•ur~. 
The same, enlarge<l one diameter. 

Schoharie grit. .Schoharie, Schoharie connty. 
A small pygidium, retaining the cruc;t allll bea1·ing an unusually long caudal :;;pine. 

flehohaJ·ie grit. .Schohm·ie, .Schoharie county. 
A larger pygidium. 

Schoharie grit. Schoharie, .Schoharie county. 
A pygi<lium, from which the tail-spine has been broken. 

Oriskany f'andstone. Fr01n the ridnity of DeCewville, Pl'ovince of 011ta1·io. 
A la~·ge pygidinm. 
Profile of the same, showing the cunature and elevation of the spine. 

Schoharie grit. Sr:lwlurl'ie, .Schoharie county. 
A small pygidium, preserved as an intemal cast, and showing the impression of the doublure and 

spine. 
Schoharie grit. Knox, Albany county. 

An enlargement to :;;ix <liarneters of the anterior extremity of the head rep1·esentt'<l on Plate 9, 
fig. 4, to show the crenulation of the frontal border. 

A very large imperfect pygidium restored in outline. 
Schoharie g1·it .Schoharie, .Schoha1·ie conn f.IJ. 

A large, nearly entire pygidium, showing the tendency to qnplication in the pleural annulation:;;. 
Schoharie grit. .Schoharie, .Sclwlta1·ie eonnt y. 

DALMANITE:-1 (CHA:-\MOPS) ANCHIOPS, var. ARMATUS. 

See PlatP 9. 

Fig. 14. A restoration in outline of the PJdii·<~ animal, from thP cephalon figure<l on Plate 9, Fig. ~. 
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Fig. ]. 

Fig. •) 

Fig. 3. 

Fig. 4. 

Fig. 5. 
Fig. 6. 

Fig. I. 

Fig. ~. 

PLATE XI. 

DALMANITES (CORYCEPHALUS) REGALIS. 

Page 55., 

A cephalon, showing the ge1wral proportions, the character of the border and the length of the 
genal spines 'l'he PYf'"• a portion of tht> glabella, the occipital ring an1l part of the right 
anterior mm·gin haY~~ lw1~11 destroye<l 1,y weathe1·ing. 

Profile nf the sam<•, :o;howing the elnation of tlw head, the ahrupt anterio1· slopP and the di1·ection 
of the marginal denticulation:-;. 

Front view of the same. 
Schoharie grit. Knox, Albany county. 

An imperfect cephalon, showing the eyeH and the glabellar lobPs. 
S1~hoha1·ie grit. Knox, Albany county. 

DALMA-:\ITES (CORYCEPHALUS) PYGMJEUS. 

Page 56. 

An imperfect cephalon, drawn in outline, natural size. 
'l'he same, enlarged to ten diameters, showing the denticulatP character of t lw frontal margin, the 

elongate glabella and narrow glabellar lobes. 
Corniferous limestone. Canandaigua, Ontario county. 

Another head of this species, natural size. 
The same, enlarged to ten diameters, showing the position of the eye, the denticulate lateral 

border, and the long cheek-spine. 
Corniferous limestone. Canandaigua, Vntario county. 
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PLATE XI A. 

DALMANITE:-; (HAu:-;i\IANNLA) l'LEUHOPTYX. 

Page 28. 

Fig. 1. A <'Pphalon of average size, showing the general proportions, the crenulations on the f1·0ntal 
border and the pecuhar ornamentation of the c·heeks. The left Pye and a portion of the left 
<·heek-::::pine are restored in the drawing. 

Lower Helderberg group. Nn11' Cla'rksville, Albany connt!J. 
Fig. 2. A cast of the under ::-;i< le of a pygidium regarded as belonging to this species. 

Oriskany sandstone. Cayuga, Province of Ontario. 
Fig. 3. A pygidium retaining most of the cJ·ust, and shuwing the normal characters of the species. 

Corniferous limestone. Lime Rock, Genesee county. 

DALMANITES (CORYCEPHALUS) DENTATUS. 

Page 58. 

Fig. 4. A somewqat imperfect individual, but the most complete yet found, and the only one obsened in 
which the parts of the body are retained in conjunction. 

Lower Helderberg group. Port Jer"L•is, Or·ange county. 
Fig. 5. A cephalon, neal'ly entire, showing the characteristic marginal ornamentation. 

Lower Helderberg group. Port JerlJis, Orange county. 
Fig. 6. A pygidinm, somewhat more flattened than that in fig. 4; showing the character of the smface 

o1·namentation and the bifm·cute pleural annulations. 
Lower Hel<lerberg gJ·onp. Port Jer'/)iS, Orange county. 

DAL:VJANITE:-l (COHO.NUR.\ '?) EMARGINATUS. 

Page 40. 

Fig. 7. A fragment of a pygidium, enlarged to two diameters, showing the broadly emarginate posterior 
extremity, and the bifurcate, regularly tubercled ribs. 

Schoharie grit. Schoharie, Schoharie county. 
Fig. 8. Another imperfect pygidium, natural size, showing similar characters. 

Schoharie grit. Schoharie, Schoharie county. 
These two are the only specimens of this species observed. 

DALMANITES (HAU:Sl\IANNIA) CONCINNUS. 

Page 1!0. 

Fig. 9. A small pygidium, enlarged to two diameters. 
Schoharie grit. Schoharie, Schohal'ie county. 

Fig. 10. A larger pygidium, also enlarged to two diameters, showing the broad, flat annulations and the 
conspicuous posterior border. 

Fig. 11. A profile of the same, similarly enlarged. 
Schoharie grit. Schoharie, Schoha1'ie county. 

0ALi\IANlTE:-; (HAUS:VIANNIA) CONCINNUS, Val'. SERRULA. 

Page 30. 

Fig. 12. A very small pygidinm, enlarged to three diameters. The specimen, in addition to the normal 
ehamders of D. concinnus, has a row of spinules on the lateral margins. 

Upper Helderberg group. North Cayuga, Province of Ontario. 

DAL:VIANITES (CORONURA) l\lYltMECOPHORUS. 

See Plates 13, 14, and 15. 
Fig. U. A lat'gd glaldla, refen•·•l with doubt to_this ::-;pecies. 

Corniferon::-; limP::-;ImH•. Schuluu·ie (/), Sr:hoha1'il wnnty. 
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PLATE Xl A-Cullliuucd. 

DALMAXITES (CHAS:\IOPS) MACROPS . 

.Page 68. 

Fig. l.t. An imperfect cephalon, showing the character of the glabella, the coale~·wed lateral lobes, and the 
very prominent eye. This is the type specimen. 

Fig. 15. Profile view of the same, showing the size and elevation of the eye. 
Corniferous limestone. Schollll1'ie, Schohm·ie county. 

DAL~L\J\'ITES (CHA.S,\IOP;-; ?) ERIXA. 

Page 67. 

Fig. 16. A pygidium preserving symmet1·y of form and ::<hO\Yillg the fiat annulations and broa<l bordm·. 
Fig. 17. Profile view of the same. 

Corniferous limestone. Cla-rence Hollow, Eri1 I'OUIIty. 

Fig. 18. A larg·er pygidium, sonwwhat unsymmetrical in outline on account of tlw unequal wi1lth of the 
border. 

Corniferous limestone. From a boulder in the town of .Yaples, Ontario connt !J· 

DALMANITI·:s (CnASl\IOPs) GALYPSO. 

rage 64. 

Fig. 19. An entire individual, drawn from a gutta-percha impression of a natural mould of the dorsal sur
face; showing the general form and proportionc-. the coalesced glahellar lobes, the relatively 
large eyes, and the axial row of flattened spine:,; on the pygidium. 

Fig. 20. Profile of the same, showing the elevation of the body an1l the height of the pygidial spines. 
Fig. 21. An hypostoma found in place with the foregoing specimen, somewhat impel'fect on it:-; posterior 

extremity, but showing its general character. 
Corniferous limestone. Sandusky, Sand?u;ky connt:IJ, Ohio. 

Fig. 22. An imperfect pygidium, the type of the species. 'l'he drawing does not show the charactet·istic 
angularity of the axis. 

Corniferous limestone. Falls of the Ohio. 

DAL.MANITES (HAUS;\IANNIA) PHACOPTYX. 
Page 31. 

Fig. 23. A fragment of a pygidium, natural size, showing the prominent caudal ridge and spine, and the 
acute tubercles and spinales covering the surface. The drawing is made from a gutta-percha 
impression of a natural mould of the dorsal surface. 

Fig. 24. Profile of the same specimen, with the caudal ::<pine drawn in its normal position, and showing the 
conspicuous spinules upon the annulations. 

U Pl•er Helderberg limestone. North Cayuga, Province of Ontm·io. 
Fig. 25. A portion of the right sid~ of a pygidium, drawn from a cast of the lower surface of the tPst. 

Uppe1· Helderberg limestone. Nm·th Cayuga, Province of Onta1·io. 
Fig. 26. A portion of the left side of a pygidium, showing the normal curvature and the bifurcate ('haracter 

of the annulations. 
Uppe1· Helderberg limestone. North Cayuga, Pro1Jince of Vntal'io. 

Fig. 27. A large hypostoma found in association with the pygidia of this species. 
Upper Helderberg limestone. NlYrth Caynga, Pro1'i111·e of Ontario. 

DALMANITE::-l (liAUSi\lANNIA) l\IEEKl. 

Page 32. 

Fig. 28. The glabella, showing the character of its lobation. 
Fig. 29. Dor~al view of a pygidium, showing the number of annulations and cha1·aeter of the (~:ttHlal spine. 
Fig. 30. Profile view of the same specimen, showing th" elevation of the caudal ~pitH'. 

'l'ht~ above illustrations are from the typ" f'} ll'l~i 11wns of tlH~ species. 
Lower Devonian limPstmH~. Ennka Distri.d, Nevada. 
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Fig. 1. 

Fig. ') .... 

Fig. 3. 

Fig. 4. 

PLATE XI B. 

DALMANITES (ODONTOCEPHALU:-1) .iEGERIA. 

Page 53. 

The cephalon. A cast of the internal surface from which the eyes have been broken; showing 
thP t.'leven Lknticulatio11s on the frontal margin an<l the long, slender genal SI•iues. 

Pt·ofile of the same. 
Upper Helderberg limestone. 1Villiamsville, Erie county. 

A nearly entire in<li Yitlual, enlarged to two diameters, showing the distinguishing features of the 
species. The pygidium has been drawn too narrow and constricted near the posterim· extl'flm
ity, and the caudal spines too long. 

Profile of the same. 
Corniferons limestone. Chittenango, Madison county. 

Fig. 5. Dorsal dew of the frontal cephalic borLler, enlarged to two diameters, showing the shape and 
number of the denticulations. 

Fig, 6. 

Fig. 7. 

Fig. 8. 
Fig. 9. 

Fig. 10. 

Fig. 11. 

Upper Helderberg limestone. 1Yilliams1.lille, Erie county. 
Lower surface of the frontal <loublnre, enlarged to two diameters, showing the incisor-like form 

of the denticulations and the openings of the vertical tubuli pores. 
Upper Helderberg limestone. 1Villiam:willr, Erie county. 

A pygidium, showing unusually long terminal spines. 
Upp~r Helderberg limestone. JVillia1ns1'illP, Erie county. 

A smaller pygidium. 
Profile ·Yiew of the same. 

Upper Helderbe1·g limestone. fVilliamsville, Erie co1tnty. 
A p~·gi"dium of n\·erage size, showing normal proportions. 

UppPr Helrlerberg limestone. Sch1tltz's Fa1·m, near ClaTence, Erie (·otmty. 
'l'he axis of the p,';gidinm, drawn from an intemal cast, to show the me<lian <h~llt'ession :md obso

lescence of tlw annulntions near the exb·emity. Enlarged to t\vo diameters. 
Upper Helderberg limestone. Schultz's Far1n, neaT Clarence, ETie nmllt!J. 

DALlHANITES (0DONTOCEPHALUS ?) CORONATUS. 

Page 54. 

Fig. 12. 'l'he pygiclium and a portion of the thorax. The specimen shows the characteristic broadly emar
ginate, aspinose posterior extremity, an<l a somewhat shorter pygidium than in the associated 
species. 

Corniferous limestone. Nea1· A1tb·twll, Cay1tga county. 
Fig. 13. 'l'he pygidium of the same specimen, introduced for comparison with the adjoining pygidia. 
Fig. 14. An imperfect pygidium, referred with doubt to this species. 

Corniferous limestone. Schoha1'ie, Schoharie county. 

DALMANITES (0DO~TOCEPHA.LUSJ SELENURUS. 

Page 49. 

See Plate 12. 

Fig. 15. A pygidium preserving normal proportions and showing the divergent, slender terminal spines. 
One side of the figure is somewhat restored. 

Corniferous limestone. Schoharie, Schoha1·ie cmmty. 
Fig. 16. A smallll,Ygidium having more nearly parallel spines; drawn from a east of the internal surface. 
Fig. 17. The same, viewed in profile, showing tlw elevation of the terminal spines. 

Comife1·ous limestone. Canandaig1ta, Ontario county. 
Fig. 18. A somewhat impnfect pygidium with the terminal spines inclined slightly inward. 

Corniferous limestone. Phelps, Ontario county. 
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PLATI<-:: XI B-Continuc<l. 

Fig. 19. A pygidium showing the lower surface, the extent of the doublure and the points of attaehment 
of the pygidial appendages. 

Corniferous limestone. Canandaigua, Ontario county. 
Fig. 20. A pygidium with comparatively short spines for this species. 

Corniferous limestone. Locality ? 
Fig. 21. The axis of a pygidium, drawn fr0m an internal cast, showing the median depression and obso

lescence of the annulations near the extremity. 
Corniferous limestone. Schoharie county. 

DALMANITES (0DONTOCEPHALUS) BIFIDU:-i. 

Page 53. 

Fig. 22. A small, imperfect pygidium, showing the extended, explanate poRterior extremity and the stout 
terminal spines. 

Corniferous limestone. Columbus, Ohio. 
Fig. 23. Another pygidium of a young individual. 

Corniferous limestone. Lime Rock, near LeRoy, Gene!Jee county. 
Fig. 24. A large pygidium, showing the normal features of this part. 'fhe crust on the original is partly 

broken away, but it has been restored in the drawing. 
Fig. 25. The same, drawn in profile. 

Corniferous limestone. Lime Rock, near LeRoy, Genesee county. 
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Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. " ,,, 

Fig. 6. 

Fig. 7. 

Fig. 8. 
Fig. 9. 

Fig. 10. 
Fig. 11. 

Fig. 12. 

Fig. 13. 

PLATE XII. 

DALJlANITES (0DONTOCEPHALU~) SELENURlJ~. 

Page 49. 

St>P Plate 11 B. 

Au imperfect Ct>phalon. Drawn from Green':-; cast No. 36 of th" type sp~cimen of Calymene '! 
odontocepha.Za. 

Corniferous limestone. Ulster county. 
A hil'ge, m~arly .. utire indivi<lual, rdaining the crust and normal prop<Jl'tions oyPr the thorax and 

pygidium, but somewhat CI'Ushe<l about the hea<L 
Corniferous limestone. AJtburn, Cay1tga county. 

An individual of medium size from which a portion of thP head and thorax has been broken 
away, exposing the hypo:-;tmna in placP. 

Corniferous limestone. HrcdtTVille, Oneida county. 
A distorted and partially dismem lH-•J"P< l example, retaining the crust niH L the t>yPs. 

Cornift>I'OUS lime:-;trme. Nrar An/Jurn, Cayuga r·utw.f.IJ. 
A nearly enti1·e cephalon drawn from an internal cast, retaining the Pye:-; and showing the direc

tion of the facial sutures. Enlarged to two diameters. 
Profile pf the same. showing the elPvation of the eyL'. 

Corniferous limestonP. Caunudaigna, Ontario cowdy. 
A cephalon, an impression of the i11tt>rior, showing the ca:"ts of tubulipores on the anterior margin. 

EnlargP< l to two <1ianwters. 
Corniferous limestone. Ca1w t/(lnigna, Onta1·io cowdy. 

Anh•J·ior dew of a large, enrolled individual retaining a portion of the crust. 
Posterior view of the samP, the pygidium truncated by the b1·eaking away of "the caw lal S}lillPS. 

Corniferous limestone. ,\~r·hoharie, Schoharif! county. 
A small, enrolled in<1iYi<lual from which the crust has been broken away. 
Profile view of the same. The left <'ye of this specimen has been restored in the drawing. 

Corniferou:-; limestone. Schohm·ie, Schohm·ie county. 
A portion of the cephalic l)order, enla1·ged to three diametpr:-;, showing the shape of the denticu

lation:-; and their strongly granulose anterior edge:-;. 
Corniferous limP:-;tone. Lime Rock, nea1· LeRoy, Genesee ('Oit?lf.IJ. 

A block of dt><·omposed chel't, bearing two nearly entire indiYiduals an<l portions of sPveral others, 
all p1·eserve<l as internal <~n:-;t:-;. 

Corniferous limestone. From a loose bouldn· ji1•e 111 iles south of Ovid, St nu·a counf,IJ. 
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Fig. 
Fig. 

Fig. 
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1. 

2. 

3. 
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5. 

PLATE XIII. 

DALMANI'l'ES (CORONURA) ASPECTANS. 

Page 33. 

A fragment of the cephalon, showing the left cheek, the eye and a portion of the glabella. 
C01·niferous limestone. Columbu,s, Ohio. 

'l'he left movable cheek, with the visual surface of the eye attached, showing the great elevation 
of this organ. This specimen is the original of Conrad's description. 

Corniferous limestone. Near Schoharie, Schoharie county. 
A similar specimen, showing the eye. 
A portion of the visual surface of the last specimen, enlarged to six diameters. 

Corniferous limestone. Schohar·ie, Schoharie county. 
The pygidium of a small individual, showing the character of the surface ornamentation. 'l'he 

marginal ;;pines and the posterior portion of the shield have been lost, and are restorecl in 
outline. 

Corniferous limestone. Columbus, Ohio. 
6. A small pygidium, showing pathological deformity. 

Corniferous limestone. Columbu,s, Ohio. 
7. A pygidium from which the surface and marginal ornamentation has been worn away. This 

is the r-;pecimen originally use<l in the description of Dal1ftanites Helena, Hall. 
Corniferous limestone. Colurnbus, Ohio. 

Fig. 8. A pygiclium of average sizt> retaining the marginal spines. 'l'he clrawing is made from a gutta-

Pig. 9. 

Fig-. 10. 

Fig. 11. 

Fig. 13. 

percha impression from a natural mould of the dorsal surface, and the tubercles of the sur
face are obsolete. 

Corniferous limestone. Columbus, Ohio. 

An entire pygidium, showing the normal length of the marginal spines. The surface ornamenta
tion is obsolete. 

Corniferous limestone. Lime Rock, nem· LeRoy, Genesee county. 
A large and somewhat imperfect pygidium, showing the characteristic ornamentation of the c~I·n;;t. 

Corniferons limestone. Colurnbus, Ohio. · 
A large pygidium, retaining portions of the marginal spines, and scattered tubercles over the 

surface. 
Corniferous limestone. Colurnbus, Ohio. 

A fragment showing the terminal portion of a pygidium which is referred with some hesitation to 
this species. 'l'he smoface ornamentation is similar to that in D. aspectans, 'and the marginal 
spines ha\·e been broken away, with the exception of the final pair which are unusually large. 
'l'his form is believed to be identical with Mr. Conrad':'l Asaphus 'J denticulatus. 

Corniferous limestone. Schoharie, Schoharie co11nty. 

DALMANITES (CORONURA) MYRMECOPHORUS. 

Page 3i. 

See Plates 11 A, 14 and 1 5. 

J:<'ig. 12. The pygidium of a small indiviclnal, whkh shows a ce1·tain degree of similarity with that of 
D. aspr:ctans in the somewhat regular a,rrangement of the surf:tcl' tubercles. 'l'he :'lpecimen 
shows, however, the bn~w of the strong lt~J·minal axiaJ spine charat'tei·i;;t.ie of D rn.IJI'nu·eophuJ·ns. 

Corniferous limeHtonc~. Lirne Ruck, near LeRoy, G-entste county. 
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Fig. 1. 

Fig. 1a. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

PLATE XIV. 

DALMANITES (CORONURA) ~lYIL\lECOPHORUS. 

Page 37. 

See Plates 1 1 A, 13 and 15. 

An unusually perfect pygidium of ahout average size, showing the general convexity, the irregu
larly scattered nodes, and ~orne of the marginal spines. 'l'he second spine on the right margin 
of the shield was apparently broken off and healed dm·ing the life of the animal. 

A tnmsverse section in outline near the anterior margin, to show the com'exity of the axis and 
plenroo, and the upward direction of the spines. 

Corniferous limestone. City Hall quarry, Kingston, Ulster county. 
A fragment of the pygidium of a very large individual. 

Corniferous limest011e. Schoharie, Schoharie county. 
A fragment of a smaller pygidium, showing the length and (~nrvature of the marginal spines. 

Corniferous limestone. Schoharie, Schoharie county. 
A fragment, showing the terminal portion of the pygidinm. 'l'his figure is from the original of 

Mr. Com·ad's Asaphus ~ acantlwleurus. The drawing does not make the base of the central 
spine sufficiently large. 

A si(le view of a gutta-percha impression made from the counterpart of the f01·egoing :-;pecimen, 
showing the length of the spines on the posterior border. 'l'he central spine is normally bifid, 
but this character is not perfectly retaine(l in the impression. 

The same viewed from the front. 
Corniferous limestone. "Near Schoharie, in li1nestone with Odontocephal1ts (Onondaga 

limestone) " (Conrad). 
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PLATE XV. 

DALMANITES (CORONURA) MYRMECOPHORUS. 

See Plates 11 A, 13 and 14. 

Fig. 1. A very large pygidium, natural size, accompanied hy a restoration in outline of the other partR of 
the animal, to indicate its probable proportions when entire. This restoration is made from 
data supplied by fragmentary remains of the cephalon and thorax, and from careful comparison 
of the relative proportions of the different parts in entire individuals of various species of 
Dalmanites. 

Corniferous limestone. Near Clarksville, Albany county. 
Fig. 2. A profile of the terminal portion of the same specimen more carefully prepared, showing the con

tinuation of the axis to the posterior border, and the elevated, spinose character of the latter. 
Fig. 3. An outline profile of one-half the posterior border viewed from behind, showing the bifid central 

spine. 
Fig. 4. Restoration from a fragment of the-smallest individual observed; natural size. 

Corniferous limestone. Canandaigua, Ontario county. 
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Fig. 1. 

Fig. 2. 

-Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 10. 

Fig. 11. 

Fig. 12. 

Fig. 13. 

Fig. 14. 
Fig. 15. 
Fig. 16. 

Fig. 17. 

Fig. 18. 

Fig. HI. 
Fig. 20. 

PLATE XVI. 

DALMANITES (CRYPH~us) BooTI--II. 

Page 42. 

See Plate 16 A. 

An entire individual, of about average adult proportions, showing tlH• short aml bJ'Ilatl genal 
spines, anodose axis and flattened caUilal fimbria. 

Profile of the same, showing the broad, blunt and laterally flattened genal spines. 
Hamilton group. Cananda'igua Lake. 

A small cephalon, presening normal proportions, one of the genal spines being n~stm·ed. 
Hamilton group. Canandaigua Lake. 

A fragmenta1·y specimen, showing the usual characters of thorax and pygidium. 
Hamilton group. Canandaigua Lake. 

DALMANITES (CRYPH~us) BooTHI, var. CALLrTgLES. 

Page 45. 

See Plate 16 A. 

A very young individual, drawn in outline and partially restored. This is the earliest stage of 
growth notice1l, and an enlargement of the pygidium is given on plate 16 A, fig. 12. 

Hamilton group. Canandaigua, Ontario county. 
An individual in a later stage of development, partially restored. An enlargement of the pygi-

dium is given on plate 16 A, fig. lB. ' 
Hamilton group. Canandaigua, Ontario county. 

An individual in a more ad \·aneed stage of growth than the preceding, partially restoretl. An 
enlargement of the pygidium is given on plate 16 A, fig. 14. 

Hamilton group. Canandaigua, Onta·rio county. 
A still larger individnal, slightly incurved, and thus made to appea1· broader than normal. 

Hamilton group. Canandaigua, Ontario county. 
A slightly la1·ger indivi1lual, also somewhat enfolded. This example p1·eset·ves the axial row of 

nodes, aml J'Ounded, but pustulose caudal spines. The genal spines, however, are like those of 
the species Boothi rather than those of the variety Calliteles, and the specimen represents a 
form intermediate between normal examples of the species and its variety. 

Hamilton group. Canandaigua Lake. 
An individual in a later stage of growth, showing the long, slender caudal spines. 

Hamilton group. Canandaigua, Ontario county. 
An individual, somewhat below the normal adult size, but showing all the characte1·istics of the 

variety. 
Profile of the same, showing the long, acute genal spines. 

Hamilton group. Canandaigua, Ontwrio county. 
A normal individual, of avemge size. 

Hamilton group. Canandaigua, Ontario county. 
'l'he individual represented in fig. 9. Enlarged to two diameters. 
The same in profile, showing the character of the genal spines. 
A very large cephalon. 

Hamilton group. Canandaigua Lake. 
A thorax and pygidium, of unusually large size. 

Hamilton group. Canandaigua Lake. 
An enrolled individual, showing the caudal fimbria projecting beyond the frontal border. 

Hamilton group. Near LeRoy, Genesee county. 
Anterior view of n. smaller, paHially enrolled indi\·i,lual. 
Lateral view of the same. 
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PLATE XVI-Continued. 

Fig. 21. Posterior view of the same, showing the projection of the genal spines beyond the thorax. 
Hamilton group. Canandaigua. Ontario county. 

Fig. 22. A block of shale, showing a group of trilobites, including- Dahnanites (Cryphmns) Boothi, va1·. 
Calliteles, Phacops rana and Cyphaspis cmspedota. In the upper left-hand individual, the 
right genal spine has been broken and healed before fossilization A little to the right of the 
center of the block is shown the hypostoma of Dal1nanites (Cryph03'lt8) Boothi, var. r'rr17ifP7Ps. 

Hamilton group. Oanandaig'lta, Ontario cm~;nty. 
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PLATE XVI A. 

DALMANITES (CRYPHJEUS) COMIS. 

Page 41. 

Fig. 1. 'rhe internal cast of a pygidiwn, enlarged to th1·ee diameters, and consideral1ly restored. 
Upper Helderl1erg limestone. Cay1tga, Province of Ontario. 

DALMANITES (CRYPH.LEUS) PLEIONE. 

Page 41. 
Fig. 2. View of the trpe specimen. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

3. 

4. 

5. 

6. 

7. 

8. 

Corniferous limestone. Falls of the Ohio. 

DALMANITES (CRYPHJEus) BooTHr. 

See Plate 16. 

A small pygidium, showing the flattened marginnJ spines. 
Hamilton group. Darien, G-enesee county. 

A la1·ger pygidium, in which the marginal spines are ionger and gently rounded, and the t~~rminal 
spine acute. 

Hamilton group. Ccinandaigua. Lake. 
The internal surface of a pygidium, in which the spines are broad and flat. 

Hamilton group. Nea1· G-eneseo, Livingston county. 
Similar Yiew of n smaller pygidium, with more elongate spines. 

Hamilton group. Nea1· G-eneseo, Livingston county. 
A large pygidium, with spines of the normal cha1·acter. 

Hamilton group. Canandaigua Lake. 
Thre~ of the marginal spines of the specimen represented on plate 16, fig. 1, enlarged to three 

diameters. 

DALMANITES (Cr-tYPHJEu:-;) BooTHI, var. CALLITELES. 

See Plate 16. 

9. An imperfect pygidium, referred with some hesitancy to this variety. The long, acute spine:-; are 
different from those in the normal adult forms of either the species or the variety. No cephala 
accr.mpanying such pygidia in the Hamilton shales ha,·e been observed. 

Hamilton group. Jaycox's Rnn, Livingston county. 
Fig. 10. A pygidium with similar characters. 'rhe associated cephala beat• the diagnostic characters of 

this variety. 
Tully limestone. G-oodwin's, Cay·uga Lake. 

Fig. 11. A normal adult pyg·idium, enlarged to two diameters, showing the elevated, lanceolate marginal 
spines. 

Hamilton group. Canandaigua, Ontario connty. 
Fig. 1:3. The pygi1lium of the youngest individual obsern~1l (plate 16, fig. 5), enlarged to tweh·e diameters, 

showing the incurvature of the axis; the long, terete marginal spines, diminishing in length 
poste1·iorly, and the undeveloped tPJ·minal :-;piw~. 

Hamilton group. Canandaigua, Ontario county. . 
Fig. 13. A11 indi\·idual in a slightly advanced stage of growth (plate 16, fig. 6), enlarged to ten diamete1·:-;, 

showing an approximation in the relative length of the spines. 
Hamilton gToup. Canandaigua, Onta1·io county. 

Fig. 14. An indh·idual in a later stage of growth (plate 16, fig. 7), enlarged to nine diameters, showing the 
approximately equal length of the spines, except in the last pair, an1l the increasing size of the 
terminal spine. · 
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PLATE XVI A-Continued. 

Hamilton group. r'ananrlaigna, Ontario co·unty. 
Fig. Hi. An individual in a still later, immature stage of growth, enlarged to seven diameters. 

Hamilton group. Hopewell, OntaTio connty. 
Fig. 1 fi. A fragment representing the largest pygidium observed. 

Hamilton group. Canandaigua Lake. 
Fig. 17. Four marginal spines of a pygidium, similar to the one represented in fig. 9. Enlarged to three 

diameters. 

DALMANITES (CRYPH.lEUs) BARRIS!. 

Page 48. 

Fig. 18. A pygidium, enlarged to three diameters, and showing the round, terete marginal spines, and the 
conspicuous terminal spine. 

Hamilton group. Davenport, Iowa. 
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Fig. 1. 
Fig. 2. 

Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. n. 
Fig. 7. 

Fig. 8. 

Fig. 9. 

PLATE XVI B. 

ACIDASPIS CALLICERA. 

Page 69. 

An imperfect specimen, natural size, retaining the head an<l six thoracic segments. 
The same, enlarged to two diameters. 

Corniferous limestone. Camillns, Onondaga. connty. 
A larger, more nearly entire indivi(lual, drawn to two diameters. 'rhe :-;pecimen is an internal 

cast in decomposed chert, an(l has the cephalon somewhat deflected. 
Profile of the same, similal'ly enlarged. 
An anterior Yiew of the ~anw, shqwing the elevation of the glabella and eye-lobes. 
The natural mould of the dorsal surface of the same specimen, similarly enlarged. 
A gutta-}lt>rcha impression from thi:;; mould, ~bowing the omamentation of the surface. 

Upper Helderberg limestone. Caynga, Province of Ontario. 
The glabellar portion of a small cephalon, enlarged to two diameters. 

Upper Helderberg limestone. Caynga, PTovince of Ontario. 
The left movable cheek, showing the length of the marginal and genal spines. Enlarged to four 

diameters. 
Corniferous limestone. Canandaigna, Onta1·io connty. 

Fig. 10. The glabellar portion of a head, enlarged to two diameters, showing the denticulations on tlw 
frontal margin. 

Upper Helderberg limestone. Caynga, Province of Ontario. 
Figs. 11 and 12. Right and left movable cheeks, drawn from inte1~al casts, and showing the number of 

marginal spines. 
Upper Helderberg limestone. Cayuga, Province of Ontario. 

Fig. 13. Lateral view of a left movable cheek, retaining the eye. Enlarged to two diameters. 
Schoharie grit. Near Clarksville, Albany county. 

ACIDASPIS, sp. 
Page 71. 

Fig. 14. An imperfect pygidium, enlarged to two diameters. 

Fig. 15. 

Fig. 16. 
Fig. 17. 

Fig. 18. 

Upper Helderberg limestone. Cay1tga, PTmrince of Onta1'io. 

ACIDASPIS ROMINGER!. 

Page 71. 

A fragmentary pygidium, restored in outline to show the great length of the marginal spines. 
Enlarged to two diameters. 

'l'he same in profile. 
A portion of the anterior marginal spine of the same specimen, to show the L:haracter of the 

ornamentation. Enlarged to six diameters. 
A similar enlargement of the terminal portion of the fourth marg·inal ~pine. 

Hamilto11 group. Little Traverse Bay, Mi.chi!;an. 
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Fig. 1. 

Fig. ') 
"'· 

Fig. 3. 

Fig. 4. 

PLATE XVII. 

LICHAS ('l'ERATASPIS) GHANDIS. 

Page 73. 

See Plates 18 and 19. 

Profile of the cephalon represented on plate 18, showing the ele,·ation of the glabella and one of 
the glabellar spines; the occipital ring, an<l the constriction about the base of the frontal lobe. 

Upper Helderberg limestone. Cayuga, Province of Ontario. 
Dorsal view of a much weathered specimen of the cephalon, wanting the free cheek:-:. 
Profile of the same. 

Schoharie grit. Schoharie, Schoharie cmtnty. 
The posterior portion of a large cephalon, showing the p1·ominent lateral lo 1 >es an( l bases of the 

double glabellar spines, and the b1·oad occipital ring with th(~ el:wate processes upon its posterior 
margin. 'l'he base of a stl'ong spine lyitJg just within the palpehr:J furrow, which is shO\nl in 
the specimen, is not represented in the figure. 

Fig. 5. The same viewed from behind, showing the elevation of the lateral lobes and of the processes 
upon the occipital ring. 

Schoharie grit. Schoharie, Schoha1·ie county. 
Fig. 6. An imperfect pygidium, showing the pleural annulations and a portion of the marginal spines. 

Schoharie grit. Schoharie county. 
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PLATE XVIII. 

LICHAS (TERATASPIS) GRANDIS. 

See Plates 17 and 19. 

Fig. 1. Dorsal viPw of a very large cephalon wanting the movable cheeks, showing the double spines on 
the lateral lobes, and the very broad occipital ring, with the clavate procest-.les upon the posterior 
margin restored in outline. The specimen shows the base of a strong spine situated ju<"t within 
the palpebral furrow, but this is not represented in the drawing. 

Fig. 2. 'l'he same viewed from behind, showing the elevation of the frontal and lateral lobes. 
Upper Helderberg group. Cayuga, Province of Ontario. 
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PLATE XIX. 

LICHAS (TERATA~PIS) GRANDIS. 

See Plates 17 and 18. 

Fig. 1. A fragment of the pygidium, retaining one of the terminal spines and a portion of the other, 
showing the size and distribution of the spinules upon their surface. 'l'he drawing is made 
from a gutta-percha impression of the dorsal surface. 

Schoharie gr·it. Near Clarksville, Albany county. 
Fig. 2. An imperfect pygidium, retaining a portion of the crust, and showing the character of the axis 

and post-axial area. 
Schoharie grit. Schoharie, Schoharie county. 

Fig. 3. An imperfect pygidium of average size, showing the internal surface and retaining portions of the 
spines, the missing parts being restored in outline. This specimen is in the Ward Museum of 
Rochester University. 

Schoharie grit. Schoharie, Schoharie county. 
Fig. 4. A very small pygidium, in which the axis and lateral annulations extend to the margin. Referred 

with S<•me doubt to this species. 
Schoharie grit. Near Clarksville, Albany county. 

Fig. 5. The frontal lobe of a small individual, with a portion of the cheek attached. 
Schoharie grit. Schoharie, Schoharie county. 

Fig. 6. The axial arch of a large thoracic segment, showing the strong divergent spines. The figure is 
drawn from a gutta-percha impression fr·om a natural mould of the dorsal surface. 

Schoharie grit. Knox, Albany county. 
Fig. 7. A thoracic segment of a smaller individual, drawn in profile, showing the axial spines. 

Schoharie grit. Near Thompson's Lake, Albany county. 

LICHAS (CONOLICHAS) PUSTULOSUS. 

Page 80. 

Fig. 8. A pygidium, retaining a portion of the cr·ust, showing the broad doublure, the two pairs of lateral 
spines and the conspicuous terminal lobe. 

Lower Helderberg group. Near Clarksville, Albany cou_nty. 
Fig. 10. 'l'he left free cheek of a large example. 

Lower Helder·berg group. Schoharie, Schoharie county. 
Fig. 11. 'rhe right free cheek of an individual of about the same size as the preceding. 

Lower Helderberg group. Schoharie, Schoharie county. 

LICHAS (CONOLICHAS ?), sp.? 
Page 80. 

Fig. 9. A pygidium, showing the inter·nal surface, three pairs of lateral lobes and 8. relatively narrow 
terminal lo bt~. This specimen was incorrectly figured in Palreontology of New York, vol. iii, pl. 
78, fig. 7, and was there refer·re<l to Licha.c; pustulosus. 

Lower Helderberg group. Schoharie, Schoharie county. 
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PLATE XIX A. 

LICHAS (CONOLICIIAS) BIGSBY! (?). 
Page so. 

Fig. l. A very large pygidium, drawn from a gutta-pet·cha mould of the internal :-:;urface. One of the 
terminal spines in the specimen has been broken. This form of pygidium was formerly refer
red to the species Lichas pustttlosns, but as the cephalon of that :-;pecies is now known to have 
been accompanied by the form of pygidium represented on plate 19, fig. 8, this i:-; referred with 
some hesitation to the species Lichas Bigsbyi, Hall. 

Fig. ') 
"'· 

Fig. 3. 
Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 10. 

Fig. 11. 

Fig. 12. 

Fig. 13. 

Fig. 15. 

Fig. 16. 

Lower Helderberg group. Schoharie, Schohari.e county. 

LICHAS (CoNoLrcHAs) ERIOPIS. 

Page 78. 

The intra-sutural portion of a cephalon, natural size, retaining the right palpebrum and a portion 
of the crust. 

The same, enlarged to two diameters. 
'l'he same, viewell ft·om the ft·ont, showing thP- comparative ele,,ation of the glabellar lobes. Simi

larly enlarged. 
The same, viewed in profil~. ~imilarly enlarged. 

Corniferous limestone. Schoharie, Schohm·ie county. 
A fragment of a smaller cephalon, enlarged to two diameters. 

Corniferous limestone. Schoharie, Schoharie county. 
'l'he right movable cheek, enlarged to two diameters. 

Corniferous limestone. Canandaigua, Ontm-io county. 
Another specimen of the right cheek, somewhat distorted ; enlarged to two diameters. This and 

the preceding figures are drawn from gutta-pet·cha casts of natural moulds in decomposed chert. 
Corniferous limestone. Canandaigtta, Ontario county. 

A pygidium, showing the general proportions and the broken bases of the axial and pleural spines. 
Enlarged to two diameters. 

The marginal spines han• been drawn with lli:-;proportionate lengths, the first pair being much too 
ghort, the second and third pairs not long enough and the terminal pair too long. For the cor
rect representation of these spines, see fig. 15. 

Corniferous limestone. Schoharie, Schoharie county. 
An imperfect pygidium, natural size. 

Corniferous limestone. Schoharie, Schoharie county. 
An imperfect pygidium, showing the internal surface. 

- Corniferous limestone. Sclwharie, Schoharie county. 
A fragment of a very large pygidium. 

Upper Helderberg limestone. Williarnsvllle, Erie county. 
A pygidium, showing the axial spine, and the length of the plem·al and marginal spines. The 

original is an internal cast in decomposed chert. Enlarged to two diameters. 
A restoration of the pygidium, drawn from the prece<ling specimen, showing the normal character 

of the axial, pleural and marginal spines. 
Profile view of the same, showing the length of the axial spine. 

Corniferous limestone. Canandaigua, Ontario county. 

LICHAS (CONOLICHAS) HISPIDUS. 

Page 77. 

Fig-. 14. A pygidium, natural size, showing the aspinose surface and the short marginal spines. 
Fig. 17. The same, enlarged to two diameterH. The larger tubercles upon the pleural annulations do not 

represent the bases of spines. 
Schoharie grit. Schoharie, Schoharie county. 

Fig. 18. An imperfect pygidium, natural :-;ize, <lrawn from a cast in llecomlH)t'l'd chert. 
Corniferous limestone. LeRoy, Genesee cm6nty. 
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PLATE XIXB. 

LICHAS (HOPLOLICHAS) HYLJEUS. 

Page 81. 

See Plate 25. 

Fig. 1. A11 imperfect cephalon, wanting the movable cheeks an<l the occipital ring, but showing the char
acter of the glabellar lobes. 

Fig. 2. Profile of the same, showing the elevation of the frontal and lateral glahellar lobes. 
Upper Helderberg limestone. P1·1rrincc of .Ontario. 

LICHAS (ARGES) CONTUSUS. 

Page 83. 

Fig. 3. A cephalon, wanting the movable cheeks; showing the elongate frontal lobe, the short and broad 
lateral lobes, an<l the relatiYely broad genal areas. The original is a cast of the internal 
surface, which makes the (·ephalic furrows appear broader and 1leeper than when the crust is 
retained. Enlarged to two diameters. 

Corniferous limestone. Canandaigna, Ontario county. 
Fig. 4. A cephalon, wanting the movahle cheeks, but retaining a portion of the crust. 
Fig. 5 ThP same, enlarged to two diameters. 
Fig. 6. The f'ame in profile, enlarged to two diameters, showing the regular convexity of the frontal lobe, 

it:-; elevation above the lateral lobes for its entire length, the convexity of the genal at·Pa, and 
the elevation of the occipital ring. 

Corniferous limestone. Near Clarhville, Albany county. 

LICHAS (CERATOLICHAS) GRYPS. 

Page~±. 

Fig, 7. The intra-sutural portion of a cephalon. retaining the crust and showing the gently undulate 
frontal border, the sh01·t, abruptly elevated frontal lobe, the depressed lateral lobes, and also 
the bases of two spines on the frontal lobe; of one spine on each cheek just within the eye
node, an<l a single long recurved and slightly incnrved spine on the occipital ring, accompanied 

Fig. 8. 

Fig. 9. 

Fig. 10. 
Fig. 11. 

by the base of a second, the latter spine being restore<l in outline. Enlarged to two dianwtet·:-;. 
A profile of the same similarly enlarged, the bt·okPn spines being restored in outline. 

Corniferous limestone. Schoharie, Schoharie county. 
A small cephalon, showing the bases of the tht·ee pairs of spines. 'fhe specimen is inclined forward 

somewhat more than in the drawing of tig. 7, foreshortening the frontal lobe. The original is 
an internal cast in decomposed ehert. Enlarged to three 1 liameters. 

The same, in profile. 
The same, viewed from the front. 

Comiferous limestone. Canandaig1ta, Ontario county. 
Fig. l ~. A fragment of the middle lobe of the glabella, showing the length and character of its spines. 
Fig. 1~a. The same, enlarged to two diameters. . 
Fig. 13. The same, similarly enlarged and viewed in profile, showing the length and curvature of the gla

bellar spines. 
Corniferous limestone. Canandaigua, Ontario county. 
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PLATE XIX n-Continued. 

LICHA~ (CERATOLICHAS) DRACON. 

Page 85. 

Pig. 14. An imperfect cephalon, showing the tramwer:-;t> frontal margin, the short frontal glabellar lobe, 
the four spine-bases on the posterior extremity of this lobe and the i'pillP-lml-'es-near the eye
nodes. 

Pig. 15. A profile view of the same, the outline of the cephalon being re:-;torf'd, and :-;bowing in restoration 
the prol •able length of the fonr pairs of :-;pines. 

Corniferous limestone. Schohm·ie, Schoharie county. 
Pig. 16. A portion of the frontal lobe of the glabella eula1·ged to two diameters; showing part of one 

spine of the oute1· pair, the bases of the other one aud of the inner pair. 
Fig. 17. The same, in profile. 

Corniferous limestone. Schoharie, Schoharie county. 
Fig. 18. A VPI'Y small glabella, retaining the inner pair of spinei' and pm·tionl-' of' the others. 
Pig. ISh. The !-'ame enlarged to three diameter!-'. 

Cornife1·ous limestone. LeRoy, Genesee county. 

LICHAS (DICRANOGMUR) PTYOXURL'S. 

Page 86. 

Fig. 19. The intra-sutural portion of the cephalon, enlarged to two diamete1·s; showing the form and 
charaeter of the glabellar lobes and fm·1·ow:-;. 

Niagara group (Coralline linwstone). Schoharie, Schohmie county. 
Fig. 20. A pygidium, accompanied by the la:-;t thoracic segment, enlarge<l to two diametel'~-'. 

Niagara g1·oup (Coralline limestone). Schoharie, Schoharie cmmty. 
Fig. 21. A !-'maHer but more perfect pygidium, enl:u·ged to two cliameteri', }WPSf'ning the margin entire, 

and showing the numher and eharacter of thP marginal spines. 
Niagara group (Coralline limestone). Schoharie, Schoha-rie county. 
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PLA'rE XX. 

}>Rokru~ ANOUSTIFRO?\R. 

Page 91. 

See Plate 22. 

Fig. 1. A portion of the t'l'phalon, showing tht> glalH·lla. The t'J'w-:t is mostly broken away, a11d the base 
of the glabdla is matle too wide in the th·awing. 

Schoharie grit. Albany cmtnty. 
Fig. 2. The pygidium. The drawing fails to reprt>sent tlw faint grooves on the pleUJ·al annulations. 

Schoharie grit. Alban;IJ wnnty. 
Fig. 3. Profile dew of a smallt>r pygidium, enlarged to t\vo diameters. 

Schoharie grit. Albany cunnty. 
Fig. 4. A small pygidium, showing a slight emarginat ion at the posterior extremity. Enla1·ged to two 

diameters. 
Fig. 5. Profile dew of the same. 

Schoharie g1·it. Albany cunnt.IJ. 

PROETUS co~·l"RADI. 

Page 89. 

See Plates 21 and 22. 

Fig. 9. A pygidium of average size retaining the crust, and enlarge<l to two diameter~. The pleural 
annulations are rarely so distinct as in this figure. 

Schoharie grit. Albany county. 

PROETU:-1 CANALICULATU:-1. 

Page 107. 

See Plate 23. 

Fig. 10. 'l'he glabella and fixed eheeks enlarged to two diametPJ'S. 
rows is not represente<l in the drawing. 

Fig. 11. Profile view of the same. 
Corniferous limestone. Falls of the Ohio. 

PRo.ihu~ CLARUS. 

Page 104. 

See Plate 22. 

Fig. U. A nearly entire individual, natural size. 
Fig·. 13. Profile view of the same. 

Corniferous limestone. Stajfonl, Gtnesee county. 

The faint first pair of glabellar fur-

Fig. 14. A small individual, showing a somewhat broade1· border and longer cheek-spines. EnlargPtl to 
two diamete1·s. 

Col'Diferous limestone. Stafford, Genesee connty. 

PROETUS HI<.iSIONE. 

Page 93. 

Fig. Hi. 'l'he pygi<linm on whit·h this spe<·iPs was established, showing the greater length and mo1·e nu
merous annulations than in as::-;neiatPtl spPt·ies. 

Fig. 16. P1·otilt• viPw of tlw sanw. 
:-;t.l1oharie g1·it. Sdwlwrlt·, Sdwlwrit: cunnty. 

• 
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PLATE XX-Continued. 

CYPHASPI~ MINUSCULA. 

Page 140. 

See Plate 24. 

Fig. 17. An entire individual, l'lllarge•l to three diameter!". The outline of the pygi<linm i~ incorrectly 
represented, a11d through an ov,·r~ight has been left untinted. The cheek ~pi11P~ a1·e also 
lllade to appear shorter than in the specimen. 

Corniferous limestone. Schoharie, Schoha1·ie county. 

PrwETUi:-1 VERNEUILI. 

Page 108. 

Fig. 18. 'l'he original :'\peeimen, showing 
nodes on the P)'gidial bordf'J'. 

n portion of the thorax, the pygidium, and the chaJ·acteri~ti~~ 
Enlarged to three diameters. 

Fig. 19. Profile Yiew of the same. 

Fig. 6. 

Fig. 7. 
Fig. s. 

Fig. 20. 
Fig. 21. 

Fig. 22. 

Fig. 23. 
Fig. 24. 

Fig. 25. 

Upper Helderberg limestone. Williamsville, Erie county. 

PRo}~Tus CRAS~IMARGINATus. 

Page 99. 

See Plates 22 and 25. 

'l'he pygidium as a. cast of the internal surface, showing the doublure awl the obscure annulatio11S. 
'I' his usual condition of preservation in the Schoharie grit. 

Schoharie grit. Near Clarksville, Albany county. 
Profile view of a larger pygidium, an internal cast, upon which the annulations are ohsnletP. 
Dorsal view of the same. 

Schoharie grit. Albany county. 
An imperfect glabella with the crust nearly all removed. 
Profile view of the same. 

Corniferous limestone. Falls of the Ohio. 
A very large glabella. 

Upper Helderberg limestone. Nem· Clarence, Erie cunnty. 
'l'he left free cheek. 
Lateral view of the same. 

Upper Helderberg limestone. Near Clarence, Erie cm"nty. 
A small pygidium. 

· Corniferous limestone. Falls of the Ohio. 
Fig. 26. A larger pygidium, showing the characteristi1· CUJTes of the axial annulatiom~. 

Corniferous limestone. Falls of the Ohio. 
Fig. "27. A large pygidium. The drawing fails to represent the proper degrPe of rotundit~·. 

Upper Helderberg limestone. Cayuga, Province of Ontario. 
Fig. 28 (23 in error). A large, elongate pygidium. 

Upper Helderberg limestone. JVilliam.sville, Erie county. 
Fig. 29. An unusually large pygidium. 

Ppper Helderberg limestone. Williamsville, Erie rrmnty. 
Fig. 30. Profile view of the pygidium represented in fig. 28. 
Fig. 31. Profile view of the pygidium represented in fig. 2!1. 

PRO}JTUS (?) LONOICAUDUS. 

Fig. 32. Ant1·rior aspect of the type spe1·irnen. 
Fig. 33. Profile viPw of the same. 
Fig. 4~. PoRt~rior nspect of the same. 

Page 131. 

li:Lmilton gronp! LrwaJi/,1; donbtful; from sonU'Jioint north-mst of DesJloillts, lu11'11. 

[Probably of Lower Carboniferous age.] 
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PLATE XXI. 

CYPHASPIS ORNATA. 

Page 145. 

See Plate 24. 

Fig. 1. A fragment of the cephalon, showing the charaderistic boJ·(ler. Enlarged to three diarnPt(']'~. 

Fig. 2. 
Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 24. 

Fig. 25. 

Fig. 26. 

Hamilton group. Eighteen-mile C1·eek, Erie county. 

PRo:ETus Row1. 

Page 119. 

See Plate 23. 

Anterior view of an obliquely crushed specimen. 
Posterior view of the same. 

Hamilton group. Surmnit, Schoha1·if' county. 
'fhe original of Dr. Green's description, drawn from a cast. 

Hamilton group. Otsego county. 
An imperfect specimen, drawn from an impression of a natura1 moul(l of the llorsal surface. 

Hamilton group. Otsego county. 
A small, imperfect examplt>, enlarged to two diameters. 

Hamilton group. Western New York. 
An entire indiddual, enlarged to two diameters. In the drawing the border is madP to appear 

too convex, and the faint lateral glabellar furrows are not represented. 
'l'ully limestone. Near Ot•id, Seneca county. 

A smaller individual enlarged to two diameters. The crust i;.; broken away from the glabella, 
showing the lateral furrows very distinctly. 

Profile view of the same, showing the normal convexity. 
Tully limestone. Nea1· Ovid, Seneca county. 

PROETUS HALDEMAN I. 

Page 113. 

See Plate 23. 

Fig. 7. 'l'he original specimen, enlarged to two diameters. 
Fig. 8. Profile view of the same, similarly enlarged. 

Hamilton group. Pennsylvania. 
Fig. 9. A small pygidium, enlarged to two diameters. 

Hamilton group. (Goniatite limestone.) Cherr·y Valley, Otsego connty. 
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Fig. 10 

Fig. 11. 

Fig. 12 

Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 16. 

Fig. 17. 

Fig. 18. 

Fig. 19. 

Fig. 20. 
Fig. 21. 

PLATE XXI-Continued. 

PROETUS l\IACROCEPHALC~. 

Page 116. 

See Plate 23. 

An obliquely cruRhed individual, retaining the right eye and fixed ch~ek. 
Hamilton group. Canandaigua Lake. 

A large imperfect individual. 
Hamilton group. Jayco.r's Rnn, nea,1• Geneseo, Livingston r·unnty. 

An imperfect specimen, wanting the free cheeks as is usual. 
Hamilton group. Uayuga Lake. 

A portion of the cephalon, showi11g, l1y compression, the glabellar furrows. 
Hamilton group. York, Li?Jingston county. 

An entin~ cephalon, also showing some of the glabellar furrows. 
Hamilton group. Canandaigua Lake. 

The pygidium of a small individual, enlarged to two diameters. 
Hamilton g1·oup. Near Geneseo, Livingston connty. 

A pygidium from the limestone, similarly enlarged. 
Hamilton group. Eighteen-1nile Creek, Brie county. 

A pygidium, showing the intemal surface and the doublure. 
Hamilton group. Canandaigua Lake. 

A pygi<lium enlarged to two diameters, showing the axial nodes which gi\·e the annulations the 
appearance of being medially angulated. 

Hamilton group. Locality '! 
A large pygidium. 

Hamilton group. North Bristol, Onta1·io county. 
Profile view of the pygidium represented in fig. 15. 
Profile view of the pygidium represented in fig. 16. 

PROETUS OCCIDENS. 

Page 130. 

Fig. 22. A small pygidium retaining the crust, but not in such condition as to show the annulations with 
distinctness. 

. Hamilton group~ New Bu.ffalo, ](Jwa. 
Fig. 23. A large imperfect specimen. 

Hamilton group~ New Buffalo, Iowa. 

PROETU8 CoNRADI. 

Page su. 
See Plates 20 and 22. 

Fig. 27. Anterior view of an enrolled, somewhat imperfect individual, showing the proportions of the 
glabella and the wide, sloping bor( ler. 

Fig. 28. Posterior view of the same. The axis of the body is mad.- to ttppear too broad and stout. 
Schoharie grit. Sdwluu·it·, Schoharie connty. 

CYPHASPIS LAWI~. 

Page 150. 

Fig. 29. 'l'he cephalon enla1·ged to twel vt~ di:I!Heters. 
Chemung group. Chemung ('UIWf.'J· 
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PLATE XXII. 

PROETUS ANGUSTIFRON~. 
Page 91. 

See Plate 20. 
Fig. 1. The intra-sutural portion of the cephalon, retaining the crust, showing the fot·m of the glabella, 

the sloping' frontal border and preserving indications of three pairs Qf lateral furrows. Enlarged 
to two diameters. 

Schoharie grit. Schoharie, Schoharie county. 
Fig. 2. 'l'he movable cheeks, preserving the visual surfaces of the eyes, showing the character of the genal 

spines and the dirAction of the suture upon the ft·ontal doublure. Enlarged to two diametet·s. 
Schoharie grit. Near Clarksville, Albany county. . 

Fig. 3. A small pygidium showing the distinctly sulcate and finely tubercled annulations, and the broH.rl, 
smooth border. Enlarged to two diameters. 

Schoharie grit. Near Clarks1'ille, Albany county. 

Pu.o..ihus CoNRADI. 
Page 89. 

See Plates 20 and 21. 
Fig. 4. A pygidium, showing the general convexity and the sloping borders. The lateral annulations, 

which are usually quite indistinct in this species, have been given too much prominence in the 
drawing. Enlarged to two diameters. 

Schoharie grit. Schoharie, Schoharie county. 

PROETUS, sp. 
Page 94. 

Fig. 5. An impm·fect cephalon retaining a portion of the CJ'Ust and showing a more convex glabella and a 
broader and flatter bot·der than in either of the foregoing species. Enlarged to two diameters. 

Schoharie grit. Schoharie, Schoharie county. · 
Fig. 6. An internal cast of a pygidium which differs from that of the preceding species in the fewer annu

lations. Enlarged to two diameters. 

Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 10. 

Fig. 11. 

Fig. 12. 

Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 16. 

Fig. 17. 

Schoharie grit. Knox, Albany county. 

PROETUS LATIMARGINATUS. 
Page !17. 

A large glabella, natural size, showing the lateral furrows and the broad, flat frontal border. 
Schoharie grit. Pendleton, India.na. 

The left movable cheek referred to this species. 
Schoharie grit. Pendleton, Indiana. 

'fhe right movable cheek. 
Schoharie grit. Pendleton, Indiana. 

A very imperfect individual, indicating the form and proportions of the body. 
Schoharie grit. Pendleton, lndia.na. 

The pygidium, showing the essential characters of this part of the body. 
Schoharie grit. Pendleton, Indiana. 

The pygidium and a portion of the thorax of a large individual. 
Schoharie grit Pendleton, Indiana. 

PROETUS CURVIMARGINATUS. 
Page 9!. 

A somewhat imperfect example, retaining a portion of the crust and showing the relative pro
portions of the species. 

Schoharie grit. Pendleton, Indiana. 
The intra-sutural portion of a cephalon, showing the conate form of the glabella, the recurved 

frontal border and the four pairs and the accessory pair of' lateral furrows. 
Outline profile of the same, showing the elevation of the glabella and the curvature of the bor,let·. 

Schoharie gtit. Pendleton, Indiana. 
A smaller, imperfect individual drawn from a gutta-percha impression from a natural mould of the 

internal sm·face in the sandstone. 
Schoharie g-Iit. Pendleton, Indiana. 

A small pygidium, showing the character of the annulations and the curvature of the border. 
Schoharie grit. Pendleton, Indiana. 
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PLATE XXII-Continued. 
Fig. 18. A large ltygitlium. 
Fig. 19. Profile of the same. 

Fig. 20. 

Fig. ~1. 

Fig. 22. 

Fi)!. 23. 

Fig. ~4. 

Fig. 25. 

Fig. 26. 

Schoharie grit. Pendleton, Indiana. 

PRO ETUS CRASSL\1 AlWIN ATU ~. 
Page 99. 

See Plates 20 and 25. 
A small pygidium, retaining the thickened border. 

~ehoharie grit. Nea1· Clarksville, Albany county. 
A pygidium, preserve<l as a caRt of the internal sul'face and showing the ammlatiom; with untt:·mal 

distiJtC'tllPRR. 
~ehoharie grit. Nefll' Clarksville, Albany county. 

A fragmenhtJ·y individual of large size, p1·eserved as a cast of the internal surface. 
UppPl' Helderbe1·g limP;-;ton<~s. Cayztga, Prvvince of Ontario. 

Profile dew of a small pygidium, showing an abnormal prominence of the extremity of the axis. 
Comiferous limestone. Fulls if fht Ohio. 

ProfilP view of an enrolled in<liddnal, f1·om which most of the crust has been rem<IVPd. 
Anterior view of the same spe<:inH'II, showing the internal casts of the glabellar furrows, through 

the partially removed cru"'t. 
Corniferous limestone. Sandusky, Ohio. 

A normal pygidium. 
Corniferons limestone. Williamsville, Erie county. 

PHOkl'FS STENOPYGE. 
Page 110. 

Fig. 27. A pygidium, showing the sho!'t, lwoad, cmwex an<l obtn"'P axiR. Enlarged to three diamete1·"'· 
Corniferous limestnrw. Phe1]JS, Ontario county. 

PI~O~~Tl ;~ CLAI{US. 

Page 104. 
See Plate 20. 

Fig. ~8. An internal caRt of the glahella, showing the lateral ful'l'ows. 
Upper Helderberg limestone. De Cewville, Province of Ontario. 

Fig. 2~. An Pntire in<li ddual, somewhat fiattPned, hut showing the characters of the :-;peeies. 
Corniferons limestone. Lime Rock, Genesee county. 

Fig. 30. An imperfect pygidinm. 
Corniferous limeston<~. Falls of the Ohio. 

PROETUS OVIFRONS. 
Page 110. 

Fig. 31. An internal cast of the glabella, showing its form an<l convexity, the size of the basal lobe;-;, and 
the recurved frontal border. Enla1·ged to tl11·ee <liameterH. 

Corniferous limestone. Canandaigua, Ontario connty. 
Fig. 32. A glabella, preserving the dorsal surface and showing the pustulose character of the crust. En

larged to three diameters. 
Corniferous limestone. Canandaigtta, Ontario county. 

PROETUS 1\IICROGEMMA. 
Page 109. 

Fig. 33. A normal pygid.ium, "'howing thP characteri"'ti<· ornamentation, aml the hroa<l bo1·der. Enlarged 
to two diameters. 

Corniferous linw"'tone. Phelps, Onta1·io ('()/LIIfy. 
Fig. 34. A ,-~~~·y "'mall pygi<litllll, J·del'l'ed with some donbt to thiR species. 'l'he annulations are more di:,;

tind and. more numerous tha 11 in the pr('<~ed.ing Rpe(~imen, a feature which may be due to a less 
a<lYan<·Pd "'tage of growth. 'l'he axi"'·is <~o,·eJ·n<l with tine pnstuleR, which are not represented 
in the figure. 'l'he relatively large shr,e of th(~ axial nod""' give an appearance of angularity 
to t hR arm 11lations. Enlargeu to six diameters. 

Corniferous limPc.;ton<~. Canandairrna, Ontario county. 

PHILLII':-\IA, ~p. ? 
Fig. 3~. The pygiuium. A "'ll('('irnen from whieh a pol'tion of th(• <:rust ha:,; been removed. 

Lower Ca,rboniferonR linw"'tone. Near (frand Rapids, Michigan. 
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PLATE XXIII. 

PRO j:;T{TS DELPHINULUS. 

Page 111. 
See Platt> 2f>. 

Fig. 1. 'l'ht> cephalon, natural :-:;izP, <lrawn from a •·a:-:;t of the iut•~rnal sm·face. 
Fig. " 'l'lw sanH' Pnlarged to three diamete1·s, showing the slwrt glabt>lla and broa<l, <'tillCa\·e ht~nlt-J'. 

Fig. 3. 

Fig. 4. 

Fig. "· 
Fig. 6. 

Fig. 7. 

Tbt> right sirle of thP glabella bas bP<~JI som<·wbat J'PstorPd in this drawing. 
U1'per Hel<lerberg group. Prwt Colf..Jui'Jtt', PruriJI(·e of Ontario. 

PRo::ihTs :FOLLICI<~Ps. 
Page 101. 

An indivi<lual retaining tlH' parts in juxtaposition, but p1·eserving the crust in a fragmentary :-:tate. 
'l'ht> spe•·imen shows the g'<'JJ('ral proportions of the spe<·ies, the convex glabella and the 
glabellar ful'l'ows. 

Profile of the same, showing the conyexity of the body. 
Corniferous limestone. Nea1· LeRoy, Gcne.c;ee county. 

A somewhat fragmentary individual retaining the test. 
Corniferous limestone. Near .LeRoy, Genesee county. 

A cepbalon wanting the right cheek, showing the furrows of the glabella. The drawing is made 
from an internal l'ast. in chert. 

Outlin<' profile of the same. 
Corniferous limestone. In the lll·ift. Ann Arbor, Michigan. 

Fig. 8. 'l'he l'Yg'i<lium represented in fig. B, 8howiug the peculiar markings on the internal cast of the 
axis, noticed in the <les<Tit'tion of the species. An enlargement to two diameters. 

PRo:il.:Tus TUMin-cs. 

Page 113. 

Fig. 9. The intra-sutural portion of a cephalon, showing the tumid, rapidly tapering g·labella and the 
broad flat border. 

Upper Helderberg limestones. Port Colborne, Province of Ontario. 

PRo.Enus CANALICULATUS. 

· Page 107. 

See Plate 20. 

Fig. 10. The d01·sal surface of the movable cheeks, showing their form and the termination of the facial 
sutures at the antet·ior margin of the doublure. 

Fig. 11. 1'he internal surface of the same, showing the doublure and its excavation at the hasPs of tlJ,. 
dw<·k spines. 

Corniferous limestone. . Fall.<; of the Ohio. 

PRo:k.rus ('?) PLANIMARGINA'l'US. 

Page 112. 

Fig. 1~. A dew of the type speeimen. (Pal. Ohio, vol. i, pl. xxiii, fig. 3.) 
Corniferous limestone. Sylvania, Lucas county, Ohio. 

PRok.rus HALDEMAN!. 

Page 113. 

See Plate :H. 

Fig. 13. An imperfect •·ephalon, retaining the crust and showing the characteristic:glnhellar furrows, bnt 
having a strongly reflexed frontal l 1ill'der. Enlarged to two diameters. 

Denmian.lin1eston••~. Res(' /It Hill, /J't/1'1 lw Distrir·t. Nevada. 
Fig. 14. A pygidium of a large indi\'i<ln:d. 

Hamilton group. Lony Lake, Jliehigan. 
Fig. 15. 'l'he type specimen represented on plate 21, tigs. 7 and 8, natuml size. 
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PLATE XXIII-Continued. 

PROETUS PROUTI. 

Page 126. 

Fig. 16. A nearly entire individual from which a portion of the side of the cephalon and thorax has been 
broken away .. 

Fig. 17. A profile of the same, showing the elevation of the body. 
Hamilton group. Smith'.r; quarry, IJa1,enport, Iowa. 

Fig. 18. An imperfect individual, showing the axial nodes on the posterior thoracic segments. 
Hamilton group. Cook's quar·ry, Davenport, Iowa. 

The specimens represented in these two figures are the originals of Proetus IJavenportemri.r;, 
Barris. 

PHOETUS NEVADlE. 

Page 129. 

Fig. 19. A nearly entire individual, showing the elongate body, narrow glabella and small eyes. 
Devonian limestones. Cornb's Peak, E1.treka IJistJ·ict, Nevada. 

PROETUS Howr. 
Page 119. 

See Plate 21. 
Fig. 20. A large entire individual. 

Hamilton group. Centerfield, Onta-rio county. 
Fig. 21. A somewhat imperfect specimen, retaining the crust and showing the glabellar fmrows. 

Hamilton group. Eighteen-mile Cr·eek, Erie county. 
Fig. 22 .. A smaller, nearly entire individual. 

Hamilton group. Centerfield, Ontar·io county. 
Fig. 23. A young individual, showing the very large eyes. 

Hamilton group. Cerderjield, Ontario county. 
Fig. 24. A still younger example. 

Hamilton group. Centerfield, Ontario county. 
Fig. 25. A small individual in which two of the thoracic segments have been pushed forward beneath the 

cephal on. 
Hamilton group. In the drift, Ann Arbor, Michigan. 

Fig. 2o. Two entire individuals of average size. 
Hamilton group. Centerfield, Ontario county. 

Fig. 27. The specimen figured on plate 21, fig. 25, drawn natural size. 
Tully limestone. Near Ovid, Seneca county. 

Fig. 28. A small individual, retaining a portion of the test and showing the essential features of the spedes. 
Tully limestone. Near Ovid, Seneca county. 

Fig. 29. An hypostoma. 

Fig. 30. 

Fig. 31. 

Hamilton group. Centerfield, Ontario county. 

PROETUS MACROCEPHALUS. 
Page 116. 

See Plate 21. 
A nearly entire individual. 

Hamilton group. Canandaig1ta Lake. 
'fhe pygidium of a very large:example. 

Hamilton group. Canandaigua Lake. 

PHOETUS MISSOURIENSIS. 
Page 133. 

Fig. 32. A portion of the cephalon. . 
This specimen is the original of Proetns anriculat1u1, Hall (Fifteenth Rept. N. Y. State Cab. Nat. 

Hist., p. 107, 1862), from the Waverly group, Licking county, Ohio. 
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PLATE XXIV. 

CYPHASPIS CffiLEBS. 

Page 151. 

Fig. I. An impe1-fed RlH·eimen, tlw drawing having lH·en made from a. gutta-percha impression of the in
ternal surface, showing the g1·eat length ot' the genal :-;pine, and the b1·oad and rapidly tapering 
:txis. Enlarged to three diameters. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 6a. 

Lower Helderberg group. A"''r·hoharil', Scholuu·ie connty. 

CYPIIASPI~ STEPHA!'.'< lPHOHA. 

Page 142. 

A cephalon, having the cheeks slightly depresse1l along the sutures; showing the upper row of 
marginal spines. Drawn from a natural east of the intemal surface. Eularged to thret:' 
diameters. 

'l'he same, drawn in profile; showing the elevation of the glabella, the cm1vexity of the frontal 
area. The figure is slightly restored to show the double l'OW of marginal spines. 

Corniferous limestone. Canandaigua, Ontario connty. 
An imperfect l'ephalon, showing the bases of the upper row of marginal spines, and of the three 

short spines on the occipital ring. Enlarged to three diameters. 
Corniferous limestone. Canandaigua, Ontario co1mty. 

'l'he internal surface of an imperfect cephalon, showing the length of the upper J'OW of marginal 
spines. Enlarged to three diameters. 

Corniferous limestone. Canandaigua, Ontario county. 
An imperfect cephalon, showing the bases of the upper row of marginal spines awl two :-;pines of 

the lower row. Enlarged to three diameters. 
Outline profile of the same, with the marginal spines restored. 

Cornife1·ous limestone. Canandaigua, Ontario county. 

CYPHASPIS MINUSCULA. 

Page 110. 

See Plate 20. 

Fig. 7. The intra-sutural portion of the cephalon. Enlarged to three 1liameteJ·s. 

Fig. 
Fig. 

Schoharie grit. Near ClaTksville, Albany county. 
8. A similar fragment, showing the tubercles on the occipital ring. EnlargPd to three 1liamete1·s. 
Sa. Outline profile of the same, showing the eleva.tion of the glabella and the :-;lope of the froutal area. 

Corniferous limestone. Canandaigna, Onta1·io county. 
Fig. 9. An entire individual, p1·esen:ed a..<; an intemal cast in decomposed che1·t; :ohowing the general 

form and proportions of the parts. Enla1·ged to three diamete1·:-. 
Fig. 10. The same, drawn in profile. 

Corniferous limestone. Canandaigua, Ontal'io county. 
Fig. 11. A la1·ger an1lless perfect indl.ddual. Enlarge1l to three diamete1·s. 

Corniferous limestone. Canandaigua, Ontario county. 
Fig. 12. An internal impression, showing the hypo:-toma slightly !lisplaced f1·om it:< normal po:-;ition. En

laJ·ged to three diameters. 
Corniferous limestone. Canandaigua, Ontario county. 

CYPHASPIS DIADEM.\. 

Page 141. 

Fig. 13. A portion of the cephalon, showing the strongly tubercled surface, and th.e single l'l'w of pllstult>s 
al·,ross the frontal area. Enlarged to six diameter·s. 

Fig. 1:-la. Ontline profile of the :-:uw•, showing the depressed frontal area, :uHl the t>leyatt>(l margin. 
( '!ll'nift·r·on:- limesto11e. Canandaigua, Ontario ('Ollld,IJ. 
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PLATE XXIV-Contiuueu. 

CYPHASPIS HYBRIDA. 

'page lH. 

Fig. 1-L A fragment of the cephalon, showing the pustulnse glabella, and the strongly punctate frontal 
aren. Enlarged to th1·ee diameters 

CorniferouR limestone. Gun mula igua, Onta1·io county. 

CYPIL\~1'1~ CRASPEDOTA. 

Page 148. 

Fig. 15. A fragment of limestone, showing one entire individual and the cephalon of another, accompanied 
by two nearly entire specimens of Dal1nanites Boothi var. Calliteles. 

Hamilton group. Ca11andaigua, Ontario county. 
Fig. 16. The entire specimen in the foregoing figure, enlarged to three diameters, retaining the crust, with 

the exct·ption of the eyes and two of the axial spines, awl showing the proportions and characters 
of the species. 

Fig. 17. Profile of the same, with the thoracic spines restored. 
Fig. 18. An enrollecl inclividual, viewed in profile. Enlarged to three diameters. 
Fig. 19. Frnnt view of the same~, showing the eleyation of the eyes, which have been restored from another 

HpPClmen. 
Hamilton group. Canandaigua, Ontm·io county. 

Fig. 20. A pygi<lium. Enlarged to six diameters. 
Hamilton group. Canandaigua, Ontm·io county. 

(;y PHASPIS ORNATA. 

Page 145. 

See Plate 21. 

Fig. 21. A portion of the cephalon, showing the bead-like tubercles on the frontal margin. Enlarged to 
three diameters. 

Fig. 2la A profile of the same in outline, showing the frontal depression and elevated margin. 
Hamilton group. Canandaigua, Ontario county. 

CYPHASI'IS ORNATA, \'Ul". BACCATA. 

Page 146. 

Fig. :J~. A fragment of a cephalou, enlarged to three diameters. The drawing fails to show with sufficient 
emphasis the axial elevation of 1 he glabella, which serve:,; as a varietal feature. 

Fig. 22a. Outliw~ profile of the same, showing the contour of the head-shield. 
Hamilton g1·oup. Canandaigua, Ontario county. 

Fig. 23. A portion of the right ft!ee cheek, showing the marginal ornamentation and the broa<l, rapidly 
tapering spine. Enlarged to three diameters. 

Hamilton group. Canandaigua, Ontario county. 

PHAETHONIDES lVlACROBIUS. 

Page 139. 

Fig. 24. The intra-sutural portion of the cephalon, natural size. The drawing shows one pair of lateral 
glabelbr furrows, but fails to indicate the fainter anterior pair. 

Fig. 24a. Outline profile of the same, showing the position of the lateral glabellar furrows. 
Lo.wer Helderberg group. Square Lake, Maine. 

Fig. 25. A pygidium of this species. Enlarged to three diameters. 
Lower Helderberg group. Square Lake, Maine. 

These figmes are introduced for f'Omparison with the New York species of this genus. 
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PLATE XXIV-Continuetl. 

PHAETHONIDES CYCLURUS. 

Page 137. 

See Plate 25. 

Fig. 26. A fragment of the cephalon, showing the lateral furrows of the glabella a little too strongly. 
Enlarged to three diameters. 

Fig. 26a. Outline profile of ihe same. 
Lower Helderberg group. Nea1· Ola.rksville, Albany county. 

Fig. 27. A ,pygidium, drawn from a gutta-percha impression of the internal sm•face. 'l'he axial row of 
tubercles should be represented as duplicate at the fifth annulation, as in fig. 28. Enlarged to 
three diameters. 

Lower Helderberg group. Near Clarksville, Albany connty. 
Fig. 2~. Another pygidium retaining the crust and showing the character of t.he dorsal surface. Enlarged 

to three diameters. 
Lower Helderberg group. Near Cla1·ksville, Albany county. 

PHAETHONIDES VARICELLA ... 

Page 135. 

Fig. 29. The intra-sutural portion of a cephalon, showing the tubercled and punctate surface. Enlarged 
to three diameters. 

Fig. 29a. Outline profile of the same, showing the depressed fi·ontal area and elevated margin. 
Corniferous limestone. Canandaigua, Ontario county. 

Fig. 30._ An imperfect cephalon, drawn from a natural cast of the internal surface. Enlarged to three 
diameters. 

Fig. 30a. Outline profile of the same. 
Corniferous limestone. Oanandaig7ta, Ontario county. 

Fig. 31. A pygidium, drawn from a natural cast of the internal surface. Enlarged to th1·ee diameters. 

Fig. 32. 

Fig. 33. 

Fig. 34. 

Fig. 35. 

Corniferous limestone. Canandaigua, .Ontario county. 

PHAETHONIDES G EMMlEUS. 

Page 136. 

A pygidium, showing the characteristic ornamentation. Enlarged to. two diameters. 
Hamilton group. Canandaigua, Ontm·io county. 

Another pygidium. The axial node on the posterior margin is made too distinct in the drawing. 
Enlarged to two diameters. , 

Hamilton group. Eighteen-1nile Greek, Erie county. 
A fragment, showing seven segments of the thorax. Enlat·ged to two diameters. 

Hamilton group. Canandaigua Lake. 
A pygidium, drawn from a gutta-percha impression of the internal surface which retai~s the 

doublure, showing the strongly punctate character of the surface between the ribs. Enlarged 
to three diameters. 

Corniferous limestone. Oanandaigu,a, Ontario county. 
Fig. 36. A sma~l pygidium in which the marginal tubercles are unusually conspicuous and become spini

form. Enlarged to two diameters. 
Corniferous limestone. Canandaigua, Ontario county. 
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PLATE XXV. 

CALYMENE PLATYS. 

Page I. 

See Plate 1. 

Fig. 1. An extremdy large pygidium, retaining only a small portion of the crust. Accompanying this is 
an outline re~hwation clrawn upon the basis of this pygidium, to indicate the dimensions the 
animal may have attaint>d \Yhen entire. Normally the pygidium of the animal is somewhat 
in<·m·ved, as shown in fig. 2. In this d1·awing the pygidium is viewe<l from behincl, and not 
from above, appearing therPfore detached from the restored thorax. 

Corniferous limestone. Falls of the Ohio. 
Fig. ~- A large, somewhat imperfed individual, retaining the parts in juxtaposition. 

l'pp~'r HeldPJ'herg limestone. Hage:rsville, Province of Ontario. 

( ? J PHACOPS RAN A. 

Page 19. 

See Plates 7, 8 and 8 A. 

Fig. ~. A eephalon from which the crust ha:-; been removed; showing the glabellar furrows, the deep and 
broa<l occipital funow, made m01·e conspicuous hy the obsolescence of the third or basal lobes. 

Fig. 4. A profile view of th" same, showing the somewhat protn herant and slightly flattened glabella, 
the subangulate genal extremities and the elevated occipital ring. 

This specimen is from the Em·eka DiRt1·ict, Nevada, and :-;lwws a close 1·elationship to Phacop.c; 
cristata. in the broad and deep occipital funow and other features. (~ee page 25.) 

LICHA~ (HoPLOLICHAs) HYL.LEUS. 

Page 81. 

See Plate 19 B. 

Fig. 5. An h~·lHl:-;toma, foun<l in association with the cephalon of this species. Enlarged to two diameters. 
Upper Hel<lerberg limestone. North Caynga, P1·ovince of Ontario. 

PROETlJS DELPHINULUS. 

Page 111. 

See Plate 23. 

Fig. 6. The cephalon represented on plate ~~. figs. 1 and~; drawn from a gutta-percha impression from 
a natural mould ~>f the <loJ•sal Rurface, showing the character of the glabellar lobes and fur
rows. Enlarged to three diametPrs. 

PRoE'rus JEJUNus. 
Page 124. 

Fig. 7. The pygidium enlarged to two diameters; showing the axial row of nodes and the broad pleurre 
with their bifurcate annulations. 

Hamilton group. .Albany county. 

PROETUS CRASSIMARGINATUS. 

Page 99. 

See Plates 20 and 22. 

Fig. 8. The axis of the pygidinm enla1·ged to two diameters. The internal cavity of the axis has been 
filled with tJoanspa1·ent calcite. an<l hy the removal of the outer portion of the test, the position 
and charader of the muscular :::;eaJ·s upon the lower surface are ve1·y distinctly shown. 

Corniferous limestone. Falls of the Ohio. 
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PLATE XXV-Continued. 

PROETUS PHOCION. 

Page 125. 

Fig. 9. A YPI'Y imperfed t>nrolled specimen, retaining the crust, showing the broad :-;ulcate border and the 
flattened, sharply ridge(l cheek. 

Hamilton g1·oup. IniU.an Cove, Gaspe~ Province of Quebec. 
Fig. 10. The type specimen ; an enti1·e indhidual preserved as an internal cast, showing the relatively 

stout body, the :-;harply ridg.-(l cheeks and the sparsely annulated pygidium. 
Hamilton group. Indian Cove, Gaspe, P1·ovince of Quebec. 

PHAETHO~IDES CYCLUHUS. 

Page 137. 

See plate 24. 

Fig. 11. 'l'he intra-sutural portiott of thP cephalon, showing the charactt>J' of tlw surface ornamentation. 
Lower Helderberg g1·oup. Near Cla1·ksville, Albany connty. 

PHAETHONIDES ARENICOLUS. 

Page 134. 

Fig. 12. An imperfect pyg·idium, enla1·ged to three cliamete1·s, showing the conspicuous axis, the marginal 
spinules and the bases of other spinules on the annulations. 

Schoharie grit. Schoharie cmtnty. 
Fig. 13. A la1·ger pygidium, preserved as an internal cast and referred with much hesitation to this species. 

Enlarged to two diameters. 
Upper Helderberg limestone. North Cayuga, Promnce of Ontario. 

PHAETHO~IDES (?) DENTICULATUS. 

Page 139. 

Fig. 14. A portion of the cephalon, showing the Proetoid glabella with its distant lateral furrows. 
Fig. 15. The pygidium which is taken as the type fo1·m of the species. 

1'hese figures are repro!luced from the original engravings (U. S. Geol. Expl. Fortieth Parallel, 
pt. 1, Palreontology, pl. 1, figs. 10 and lOa), and are enlarged to about one and one-half diam
eters. The specimens have not hPen accessible for study and the species is J•efeJTPd with great 
doubt to the genus Phaethonides. 

Devonian. Steptoe Valley, Nevada. 
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PLATE XXVI. 

STYLONURUS EXCELSIOR. 

Page 158. 

View of the cephalon described. 1'he drawing has been made from a plaster cast taken from a natural 
mould of the dorsal surface. 

Catskill group. Andes, Delaware county. 
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PLATE XXVI A. 

8TYLONURUS EXCELSIOR. 

Pages 156, 221. 

See Plate 26. 

Fig. 1. The lower surface of the type specimen of Dolichocephala Lacoana, Claypole, f'howing portions 
of the cephalic appen(lages. These haye all been pushe(l somewhat forward from their proper 
position beneath the carapace, but as far as they are retained, appear to lie normally with 
reference to one another. The restored parts, where their outline is not indicated by the 
specimen itself, are drawn from figures of Stylonurus given by Woodward (Palreontographical 
Society, 1872). 

A. A fragment of an appendage preserved as an impression upon the edge of the slab, and drawn 
in from a gutta-percha cast It probably represents a portion of a long first pair of gnathopods. 

B. The right me'mber of the second pai1· of gnathopod~. showing the long basal joint, a portion of 
which is buried beneath the matrix, its denticulate mandibular edge, and the long recm·ye( l 
palpus. A portion of the basal joint of the left member of this pair is also visible. 

C. A chelate terminal joint, possibly belonging to the first pair of appendages. 
D. The basal joint of the left member of the third pair, showing the double lamellate mandibular 

processes. 
E. A portion of the basal joint of the left member of the fourth pair, showing the mandibular 

margin. 
F. The left basal joint of the fifth pair of gnathopods, showing the broad surfa<"e, the conspicuous 

mandibular denticles, and the prominent surface of articulation. 
G. The position of the mouth. 
H. The outline of the carapace as it lies on the other side of the specimen. 

Fig. :2. The terminal portion of the median (lm·sal ridge, drawn from the same specimen, showing the 
ocelli, which are separated 1 )y a sharply impressed line and are slightly distorted. No evidence 
of this feature is shown upon the :;;pecimen represented on plate 26. 

Fig. 3. A pm·tion of the carapace, natural size, showing the conspicuous, elongate tubercles, and, over the 
surface where the thin ernst has been removed, imp1·es_sions of the sharply define(l, semicircu
lar s(1uamre upon its lower side. 

Catskill group. Meshoppen, Wyoming county, Penns·ylvania. 
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PLATE XXVII. 

PROTOLIMULUS ERIENSIS. 

Page 153. 

Fig. 1. A view of the ventral surface from the original cast in sandstone, showing the condition of preserva
tion of the different parts. 

Chemung group. LeBreuf, Brie county, Pennsylvania. 
Fig. 2. A diagram of the same : 

cd. Cephalic doublure. 
s. Genal spines. 
x. Hypostoma m, or axial angulation of cephalic doublure. 

m. Position of mouth. 
ca. Cephalic appendages. 

f. Foliaceous terminations of the last pair of cephalic appendages. 
tp. '!'boracic plate. 
r. Longitudinal abdominal ridges. 

m. Marginal abdominal spines. 
t. Telson. 

EuRYPTERUS PRO;\UNENS. 

Page 157. 

Fig. 3. The cephalon, showing the prominent and anteriorly situated eyes, the ocelli, the flattened dorsal 
surface, and the oblique postero-lateral pits. 

Fig. 4. Profile view of the same, showing the elevation of the shield, the position of the eyes and the 
extension of the postero-lateral angles. 

Clinton group. From the northern part of Cayuga county. 

EuRYPTERUS BEECHER!. 

Page 156. 

Fig. 5. Dorsal view of the original specimen, showing the form of the body, the numbe1·, size and orna
mentation of the somites, and portions of the large swimming appendages. The dra.wing is 
made from a plaster cast taken from a natural mould of the dorsal surface. 

Chemung group. Warren, 1Varren county, Pennsylvania. 

EURYPTERUS APPROXIMATUS, 11. sp. 

Fig. 6. Dorsal view of the original, showing the cephalon and nine somites, also the cons!Jicuous marginal 
spines and the characteristic ornamentation of the surface. 

Waverly group. Three 'lniles south of TVarren, Warren county, Pennsylvania. 
'l'his species differs from E. Pennsylvanicus, C. E. Hall, in the absence of genal spinules and con

spicuous nodes on the posterior margin of the cephalon, and in the more closely appresse<l 
eyes. In E. Mansjieldi, C. E. Hall, from the Coal Measures, the cephalon is longer, the eyes 
more distant, and the abdominal segments scarcely as broad. 
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PLATE XXVII-Continued. 

STYLONURUS (?) (ECHINOCARIS ?) WRIGHTIANUS. 

l'age 160. 

Fig. 7. Dorsal view of the type specimen of Equisetide.<; Trrightianus, Dawson. The specimen consistf' 
of two abdominal somites of this crustacean, preserved as an internal cast in !'<W<lstone and 
showing the pustulose ornamentation, the conspicuous ridges along the posterior marg·in of 
each somite and the character of the articulation between the somites. On the anterior surface 
of the last somite several longitudinal impressions are seen, apparently made hy the long 
posterior spines of the preceding somite. 

Fig. 8. Side view of the same specimen, showing the character of the articulation, the f'trong marginal 
ridges and the smooth ventral surface. 'l'he specimen has been slightly fiattenetl, vertically 
making the convexity of the somites somewhat less than it should normally be. 

Fig. 9. An enlargement of the sm·face to show the character of the omamentation. 
Portage group .• Italy, Yates county. 

EcHINOCARIS PUNCTATA. 

Page 166. 

See Plates 28 and 29. 

Fig. 10. An enlargement of the surface of an abdominal somite ft·om the specimen represented on plate ~8, 
fig. 4. Introduced for comparison with the lJreceding figure. 

Hamilton group. Tichenor's Point, Canandaigua Lake. 
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PLATE XXVIII. 

ECHINOCARIS PUNCTATA. 

Page 166 .• 

See Plates 27 and 29. 

Fig. 1. The left valve of a specimen of average size, showing the normal outline and proportions, rre
serving the nodes and ridges of the surface in perfection, and retaining the faint, elevated 
lines radiating from the lower edge of the cadna. 'l'he specimen is preserved as an internal 
cast and consequently shows a finely punctate sm·face. 

Fig. 2. The right valve of the same individual. 
Hamilton group. In the sandy shales at Fabius, Onondaga county. 

Fig. 3. A nearly entire individual, slightly distorted about the cephalothorax; :?bowing the six abdominal 
somites, the spine-bases on their posterior margins, the caudal plate and portions of the caudal 
spines. 'l'hese spines are restored in outline to their p1·oper length. 

Hamilton group. Pmtt's Falls, Onondaga count;IJ. 
Fig. 4. Ventral aspect of a yery large individual, sh0wing the lower edge of the right valve of the 

cephalothorax, the large mandibles in nearly their normal position, the fourth, fifth, sixth and 
a portion of the third abdominal somites, and the caurlal plate with its spines. The poste1·ior 
margin of the somites is so broken as to show only the lateral spinules, and the caudal spines 
appear to be somewhat shorter than is usual. 

Hamilton group. Jltienteth's Point, Canandaigua Lake. 
Fig. 5. 'l'he ventral surface of a small, quite imperfectly preserved specimen, showing the mandibles in 

place. 
Hamilton group. Pmtt's Falls, Onondaga county. 

Fig. 6. Dorsal aspect of the posterior portion of a large in1lividual, preserving the fifth, sixth and a portion 
of the fourth somites, with the caudal plate and spines nearly entire. The spinules upon the 
somites are in part restored in the figure, but their character is well shown. 

Fig. 7. Ventral aspect of the same specimen, showing the absence of spinules upon the posterior margins 
of the somites, and the character of the articulation between the last somite and the caudal 
plate is well shown. 

Hamilton group. Menteth's Point, Canandaigua Lake. 
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PLATE XXIX. 

EcHINOCARIS PUNCTATA. 

See Plates 27 and 28. 

Fig. 1. An enrolled individual of average size, having the carapace somewhat eompressed, lmt showing 
the position of the optic spots (e), the number ana disposition of the nodes, a well-defined nuchal 
furrow and the tubercles along the llosterior portion of the hinge-line. A single caudal spine 
is seen projecting from beneath the anterior portion of the carapace. 

Fig. 2. Profile view of the f:ame, showing a portion of the enrolled abdomen. 
Hamilton group. Pratt's Falls, Onondaga county. 

Fig. 3. A nearly entire indiyidual, showing the yalves of the carapace fully expanded and the six abdom
inal somites, which are detached from the carapace. 'l'he caudal parts are missing and are 
restored in outline. 

Hamilton group. P1·att's Falls, Onondaga county. 
Fig. 4. A specimen showing the post-abdomen and a portion of the internal surface of the last two somites 

of the abdomen. 
Hamilton group. Pratt's Falls, Onondaga county. 

Fig. 5. An expanded carapace covered with individuals of Discina media, Hall, not an infrequent mode of 
occunence at this locality. 

Hamilton group Pratt's Falls, Onondaga co·unty. 
Fig. 6. A portion of the surface of the carapace represented in plate 28, fig. 2, enla1·ged to two diameters 

to show the character of the ornamentation between the carina and the ventral margin. The 
specimen is a cast of the internal sul'face, and shows thP- strong punctre which become still more 
conspicuous near the lo\Yer edge of the carina, and the elevated, undulating lines radiating f1·om 
the carina. Upon the upper surface of the test the omamentation is <listinctly pustulose and 
the radiating line:,; are scarcely visible. 

Hamilton group. Fabius, Onondaga county. 
Fig. 7. An imperfect ::-;pe<·imeu, showing the internal surface of the left vahe of the largest carapace 

observed. In the cephalic region the1·e lies a sing-le large mandible which shows no denticles, 
but bears a conspi('nons manub1'inm. The posterior margin of the vahe bears three strong 
tuberclefi, a featlll'e usually but faintly developed in smaller individuals. 

Hamilton group. Viner;aP B1'Dok Glen, Cayuga Lake. 
Fig. 8. A large right valve, showing normal proportions and the position of the optic spot, ~mt wanting 

thP Ple\·ated lines on the vent1·al snl'face nud tlw posterior marginal tubercles. This is the type 
spe<:illlen of CeTatiomris i pnnctata, Hall, and was originally figured with a conspicuous node 
nea1· the posterior extremity of the hinge-line; this, however, has proven to be a portion of the 
matrix. 

Hamilton group. Cay1tga Lake. 

ECHINOCARIS PUSTULOSA. 

Page 178. 

Fig. 9. The type spe<·imen; a right valve showing thP number and disposition of the nodes, the character 
of the carina aJl(l the strong pustules upon the surface of the nodes. A portion of the cephalic 
region is broken away and is restored iu outline. 

Fig-. 10. The same, enlarged to two diameters. 
Erie shales. (Portage group.) Paine's Creek, Lake county, Ohio. 
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PLATE XXI.X-Continued. 

EcHINOCARIS suBLlEvrs. 

Page 176. 

Fig. 11. The type specimen; <lmwn from a gutta-percha impression of the internal surface of the left valve, 
the posterior portion being slightly restored; showing the number and arrangement or the 
nodes, the character of the carina and of the surface ornamentation. 

Fig. 12. 'rhe same, enlarged to two diameters. 
Erie shales. (Portage group.) Paine's Creek, Lake county, Ohio. 

Fig. 13. A por·tion of the abdomen a.nd post-abdomen belonging to the carapace; showing the relatively 
short somit<~s, their· conspicuous lateral and fa.int dorsal spines, the elevated caudal plate and 
eomparatively short caudal spines. Enlarged to two diameters. 

Fig. 14. 
Fig. 15. 

Fig. 16. 

Fig. 17. 

Erie shales. (Portage group.) Paine's Creek, Lake county, Ohio. 

EcHINOCARIS CONDYLEPIS. 

Page 173. 

The eXJI:wded valYes of the <·m·apace, natural si7.e. 
The same, enlarged to three diameters, showing the outline of the valves, the number an<l disposi

tion of the nodes upon the surface, and the char·acter of the lateral carinre. 
Chemung group. Belmont, Alleghany county. 

A left valve somewhat compressed at right angles to the axial line and having the anterior extremity 
slightly broken. 

'l'he same, enlarged to four diameters, showing the nodes to be somewhat elongated on account 
of distortion. 

Chemung group. Bel11wnt, Alleghanu county. 

ECHINOCARIS M:ULTINODOSA. 

Page 180. 

Fig. 18. The type Rpecimen of the species, showing the features of the dorsal surface of the carapace. 
The lateral carina, which appears to be of similar character to that in E. sublaJVis, is not well 
preserved, as the specimen has suffer·ed some distortion about the ventral margins. 

Erie shales. (Portage group.) Paine's Creek, Lake county, Ohio. 
Fig. 19. An imperfect specimen, showing with great distinctness the character of the nodes and ornamenta-

tion about the hinge. . · 
Erie shales. (Portage group.) Paine's Cnek, Lake county, Ohio. 

EcHINOCARIS WHITFIELD!. 

Page 172. 

Fig. 20. 'rhe left valve of the carapace, showing the outline and proportions, the low, indistinct nodes upon 
the surface and the short antero-lateral carina. The fine scaly surface markings about the 
cephalic nodes is not shown. 

This is the type specimen and is enlarged to two diameters. 
Portage group. Naples, Ontario county. 

Fig. 21. An imperfect specimen, natural size, retaining the caudal plate and two of the caudal spines; 
showing the strongly tuberculose surface. 

Portage group. Naples, Ontario county. 
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Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 3. 

Fig. 6. 

PLATE XXX. 

ECHINOCARIS SOCIALIS. 

Page 174. 

A very young, entire individual representing the earliest stage of growth observed. 
Chemung group. Tl'arun, Warren county, Pennsylvania. 

A young individual in which the abdomen is bent dorsally. 
Chemung group. fFarren, fVarren county, Pennsylvania. 

An example with the vah·es expande<l and the abdomen protruding from the anterior margin of 
the carapa('e. 

Chemung group. Warren, TVarren connty, Pennsylvania. 
An individual with the valves expanded and the abdomen closely curved around the posterior 

margin of the left valve. 
Chemung group. Warren, Warren mnnty, Penns-ylvania. 

'fhe expanded val,·es of a larger individual. _ 
Chemung group. Warren, Jf'arren county, Pennsylvania. 

A larger, expanded carapace somewhat enlarged, showing more distinctly the character of the 
surface ornamentation. 

Chemung group. Warren, Tl'a1Ten county, Pennsylvania. 
Fig. 7. A nearly entire mature example, enlarged to two diameters, showing the arrangement of the 

spinules on the abdominal somit<'~, and the very slender caudal spine8. 'fhe anterim· portion 
of the ~arapace is somewhat rei-itored in the dra.wing. 

Chemung g1·oup. Tl'arren, H'arren tlrunty, Pennsylvania. 
Fig. 8. The right valve of a large carapace with the abdomen atta<.:hed. 

Chemung group. 1Varren, TVurren_ county, Pennsylvania. 
Fig. ~- A fragment of shale p1·eserving the remains of fifteen immature indh·iduab, nine of which are 

visible on the side represented in the figure. 
Chemung group. Warren, fVarren l'ounty, Pennsylvania. 

Fig. 10. An enlargement to three diameters of a portion of the postero-lateral surface of the right vah·e, 
showing the crenulated summit of the lower <.:arin::~ and the tuberculous character of the 
upper carina. 

Chemung group. Warren, Wa1"ren county, Pennsylvania. 
Fig. 11. Two ab<lominal segments, enlarged to two diamete1·s, showing the bases of the spinules- 'l'he 

nodes across the middle of each segment nr spiniform when perfectly preserved. 
Chemung group. Warren, JVan·en county, Pennsylvania. 

Fig. 12. 'l'hree abdominal segments and the post-abdomen of a h-u·ge individual. 

Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 16. 

Fig. 17. 

Chemung group. Warren, Warren county, Pennsylvania. 

MANDIBLES OF PHYLI"OCAIUDA. 

Page 170. 

A large specimen, natural size, showing the molar-like appearance of all the dentides except the 
posterior one, which is sharp and composed of a single cusp. 

Hamilton group. Pratt's Falls, Onondaga county. 
A specimen preserving the "manubrium" and showing the number and chara<.:ter of the cusps. 

Hamilton group. Pratt's Falls, Onondaga county. 
The crown of a large example. 

Hamilton group. Pratt's Falls, Onondaga county. 
A small example, showing but five cusps. In this specimen the basal portion of the mandible is 

not distinctly separated from the crown. 
Hamilton group. Pratt's Falls, Onondaga county. 

A so mew hat larger specimen, with a strong terminal cusp. 
Hamilton group. Pratt's Falls, Onondaga county. 

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



PLATE XXX-Continued. 

Fig. 18. A larger example, retaining the "manubrium." 
Hamilton group. Pratt's Falls, Onondaga county. 

Fig. 19. A specimen in the shale, from which the crust has been removed..-showing the thickness of this 
ernst over the crown and its comparative tenuity on the basal portion of the mandible. 

Hamilton group. Pratt's Fall.~, Onondagct county. 

p AL2EOP AL.EMON N EWBERRYI. 

Page 203. 

Fig. 20. Lateral view of the type specimen, natural size. 
Fig. 21. The same view, enlarged to two diameters, showing the somewhat crushed and broken carapace, 

the bases of the ~:~tJ·ong antennre, the basal portion of an ocular peduncle, a joint of a maxillary 
palpus m. and fJ·agments of five pairs of ambulatory appendages. 1'he abdomen is incurved, 
and is composed of five ~:~omites, the first two of which bear the bases of natatory appendages. 
'l'he tail is expanded, and the posterior portion of it has been abraded. 

Fig. 22. Dorsal view of the same specimen, natural size, showing the prominence of the antennre, the 
carinre on the carapace, and the incurvature of the abdomen. 

Fig. 23. The tail, enlarged to two diameters, showing the broad, stout telson, the lateral spines with their 
short basal joints, and the fiat, tenuous lamellar spines lying in the membranous expansion. 

Erie shales. (Portage group.) LeRoy, Lake county, Ohio. 

TROPIDOCARIS HAMILTONI2E, n. sp. 
Fig. 24. The type specimen, natural size. 
Fig. 25. The same, enlarged to two diameters. The specimen is folded along the hinge-line, the edge of 

the right valve being seen within the ventral margin of the left. The outline of the carapace 
is closely similar to that of T. bicarinata of the Chemung group, being narrow near the ante
rior extremity, rapidly widening posteriorly. Both dorsal and ventral margins are elevated 
and ornamented by transverse striations. A single nearly stJ·aight. carina lies on the middle of 
each valve, and this is also striated along its summit. An eye-node is visible near the anterior 
extremity of this carina. 

This specimen was obtained too late to permit a notice of the species in its proper place in the text. 
Hamilton group. In the uppermost beds of the shales. Foster's, Canandaigua Lake. 
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PLATE XXXI. 

CERATIOCAHIS I~ONGICAUDA. 

l'agc 163. 

Fig. 1. 'l'he type specimen enlarged to two diametel'::>, showing the last two somites and two of the <·audal 
spines. 

Genesee shales. Bristol Center, Ontario county. 

CERATIOCARIS (?) SIMPLEX. 

l'agc 165. 

Fig. 2. The type specimen, natural size; an internal cast of the left valve of the carapace. 
Portage group. Naples, Ontario county. · 

·CERATIOCARIS BEECHER!. 

Page IG4. 

Fig. 3. The type specimen, consisting of a portion of the abJ.omen an<l caudal spines; showing the absence 
of surface ornamentation an<l the short, relatively stout cercopods. 

Portage group. Son Yea, Livingston county. 

ELYMOCARIS CAPSELLA. 

Page lSI. 

Fig. 4. A carapace, enlarged to two diameters; sho\Ying the siliquoid form of the valves, the minute 
spine at the anterior extremity of the left valve and the absence of surface omamentation, with 
the exception of the characteristic longitudinal strire near the margins. 

Hamilton group. Tichenor's Glen, Canandaigua Lake. 

ELYMOCARIS SILIQUA. 

I>agc 18:!. 

Fig. 5. A specimen showing the posterior portion of the carapace with the abdomen and post-abdomen. 
The anterior portion of the valves is restored in outline. 

Chemung group. Wa1'1'en, J Varren county, Pennsylvania. 
Fig. 6. 'l'he separated valves of a carapace, showing their form, the position of the eyes and the cephalic 

no<lPs . .J 

Chemung group. Warren, JiVarren county, Pennsylvania. 

TROPIDOCARIS BICARINATA. 

Page 18!. 

Fig. 7. A carapace with the valves expanded, showing their fo1·m and proportions, the position of the eye
nodes, the character of the surface ornamentation and the size and of the rostJ·al plate. 
The drawing is made from a plaster cast taken from a natural mould of the dOJ·sal surf'aee and 
is partially restored. 

Chemung group. Warren, Warren county, Pennsylvania. 
Fig. 8. A smaller carapace, the valves of which are somewhat crushed; showing the rostral plate, onP of 

the eye-nodes and the large lunate nodes on the outer edge of the pri~cipal carina. 
Chemung gt·oup. JVarren, Warren county, Pennsylvania. 

Fig. 9. The antet·ior portion of the s1,ecimen represented in fig. 7, enla1 ged to two diameters; showing 
the rost.·al plate, which bears a sharp carina along the axial line and a fainter one on either 
si<le. 'l'his plate in the specimen is tilted a little to the right. 

Fig. 10. 'l'he anterior portion of the carapace represented in fig. 8, enlarged to two diameters, showing the 
•·ostral plate somewhat displaced aml tilted, the spinule at the extremity of the right vah·e, and 
the surface markings of the carapace. 
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Fig. 11. 

Fig. l:.l. 

PLA'l'E XXXI-Continued. 

The right valve of a small indiyidual, slightly broken at the anterior extremity, hut showin~ the 
sharply angular posterior extremity of th~ hinge. 'l'his valve is somewhat broader posteriOrly 
than that represented in fig. 7, and as it appears to be uncompressed this outline is probably 

correct for the species. 
Chemung group. Warren, Warren county, Pennsylvania. 

Two ~egments of the abdomen and a portion of the telson, referred with doubt to this species. 
The ( h·awing is enla1·ged to two diameters to show the character of the surface markings. 

Chemung group. Warren, Wa1-ren county, Pennsylvania. 

TROPIDOCARIS INTERRUPTA. 

Page 185. 

Fig. 13. A right valve of the carapace, showing the form and surface ornamentation. 
Chemung group. Warren, Wm'1·en county, Penn.<Jylvania. 

TROPIDOCARIS ALTERNATA. 

Page 186. 

Fig. 14. An impe1·fect left valve, showing the numerous carinffi and the nodes in the cephalic region. 
Waverly group. Warren, Wa1-ren county, Pennsylvania. 

Fig. 15. Another imperfect left valve, showing the carinre and bearing the impression of plates of an 
echinoderm. 

Both this and the preceding figure have been drawn from gutta-percha impressions taken from 
natural moulds of the dorsal surface. 

Waverly group. Warren, Warren county, Pennsylvania. 

RHINOCARIS COLU~1BIXA. 
Page lH:-.. 

Fig. 16. A carapace which has been laterally compressed, but retains the prora. Near the dorsal ma1·gin 
is seen the line along which the carapace has been fractured. 'l'he surface shows no ornamen
tation except the faint stl'ire along the margins. 

Fig. 17. 'fhe anterior portion of the same specimen, enlarged to two diameters to show the ch:wacter of the 
prora. The carapace has been fractured near the base of the prora, but upon the dorsal sur
face the latter is continuous with the shield. 

Hamilton group. Tichmwr's Gltn, Canandaigua Lake. 
Fig. 18. A portion of the carapace upon which lies a very small mandible. 

'l'he specimen is enlarged to three diameters. 
Hamilton group. Vinegar Brook Glen, Cayuga Lake. 

Fig. 19. A fragmentary specimen, showing a portion of the carapace, three segments of the abdomen, the 
sub-conical caudal plate and telson, with the cercopods. 

Hamilton group. Vinegar Brook Glen, C£tyuga Lake. 
Fig. 20. 'fhe posterior portion of a large carapace, showing the character of the posterior margin. 

Hamilton group. Tichenor's Glen, Canandaigua Lake. 
Fig. 21. An imperfect specimen retaining one side of the carapace, showing the last abdominal segment 

and the telson. 
Hamilton group. Eighteen-rnile C1·eek, Erie county . 

• 
RHINOC.ARIS SCAPHOPTERA. 

Page 197. 

Fig. 22. A view of the left side of a carapace which has been crushed along a line lying to the left of the 
axis, making this side appear narrower I han is normal; showing the prora, the conspi('llOllf' 
lateral carina and the surface ornamentation. 

Fig. 23. The anterior portion of the same specimen, enlarged to two diameters to ~how the character of the 
prora, which is contin·uous with the carapace. 

Hamilton group. Tiche1wr' s Glen, Canandaigua Lake. 
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PLATE XXXII. 

MEsOTHYRA OcEANJ. 

Page 187. 

Fig. 1. An ontline restoration drawn fl'om the large right valve rep1·esented on plate 33, fig. 4, Rhowing 
the p1·obable character of the articulation of the valves of the carapace, the position and rela
tive size of the rostJ·al and dorsalJllati~P, the number of abdominal segments and the setiferous 

Fig. 2. 

Fig. 3. 
Fig-. 4. 

Fig. fl. 

Fig. 6. 

caudal spines. 
'l'he optic node of the specimen represented on plate 33, fig. 4, enlarged to three diameters, show

ing the ( leep circular pit at its summit. 
A similar enlargement of the optic node of the valve shown on plate 33, fig. 5. 
A portion of the carina on the valve representecl upon plate 33, fig. 4, enlarged to three diameters. 

'l'he lateral slopes are (li vided by a sharpl~, impressed longitudinal line into a punctate lower 
portion and an impunctate, gently cr<~nulated summit. 

A portion of the right cercopod of the post-abdomen shown on plate 34, fig. 4, enlarged to three 
diameter~; showing the impressions of thP ~dm, their bases of attachment along the inner 
margin of the spine and the coarsely tulH~rcled and ridged surface. 

'l'he hinge angle of the right valve figure<l on plate 33, fig. 4, enlarged to three <liameters; show
ing the thickened apex, curved upward and inward for articulation with the left valve, and the 
tubercled and punctate surface. 

MESOTI-IYRA N EPTUNI. 

Page 191. 

Fig. 7. A pol'tion of the right cercopod of the specimen represente<l on plate 33, fig. 1 ; drawn to show 
more distinctly the character of the Hnrface o1·namentation. 

Hamilton group. Plainfield, Otsego county. 

MESOTHYRA SPUMlEA. 

Page 193. 

Fig. 8. A nearly entire caudal spine of this species. 
Fig. 9. A portion of the smne, enlarged to th1·ee diameters, to show the character of the surface ornamen

tation. 
Hamilton group. De1phi, Ononda,ga co'unty. 
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PLATE XXXIII. 

i\IESOTHYRA N EPTUNI. 

See Plate 32. 

Fig. 1. View of the type specimen, natural size, showing the dimensions of the caudal plate and spines, 
the strongly striated surfaces of the latter and the ridges on the inner margins of the lateral 
spines for the attachment of the setre. 

Hamilton group. Plainfield, Otsego cmtnty. 

MESOTHYRA SPUM1EA. 

See Plate 32. 

Fig. 2. Ventral aspect of the candal plate and cercopods. The latter have been broken at about one
half their length, but the remaining portions show the faint pustules upon the surface 
accOillll<Wied by elevated stri::e near the articular margins. 

Hamilton group. Pratt's Falls, Onondaga county. 

ME:o;OTHYRA (Dr.rHYROCARIS ?) VENERIS. 

Page 193. 

Fig. 3. The right valve of the carapace flattened in the shale, showing the outline, the acute anterior and 
posterior spines, the position o_f the eye-node and the faint lateral carina. The specimen also 
shows a longitudinal furrow just within the dorsal margin, which merges into the margin at a 
point <lirectly opposite the eye-node. 

Hamilton group. In the Marcellus shales on Mud Creek, East Blomnfield, Ontario 
county. 

MESOTHYRA OCEAN!. 

See Plates 32 and 34. 

Fig. 4. A very large, somewhat imperfect left ntlve, showing the prominent hinge-angle and its upwardly 
curved apex, the strong lateral carina and the omamentation of its inner slope, and the con
spicuous eye-node. 

Portage group. Ithaca, Tornpkins county. 
Fig. 5. A smaller specimen of the left valve of the carapace, showing the characteristic surface features 

and the continuation of the thickened margin into the posterior spine which has been broken 
away. 

Portage group. Ithaca, To1npkins county. 
Fig. 6. A somewhat crushed and imperfect specimen of the abdomen and post-abdomen, showing the 

narrow anterior somite and the longer posterior somite with retJ·ally directed sb·ire. 'l'he cer
copods show the strong marginal striations and the coarse, scattered tubercles. 

Portage g1·oup. Ithaca, Tmnpkins county. 
Fig. 7. The post-abdomen, with a portion of the posterior somite; showing the set::e attached to the inner 

margins of the cercopods. 
The drawing fails to represent with sufficient p1·ominence the striations and tubercles ou the 

cercopods, and the telson, as represented, is considerably too short. 
Portage group. Ithaca, Tompkins county. 
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Fig. 1. 

Fig. ') 
-'· 

Fig. 3. 

Fig. 4. 

PLATE XXXIV. 

MESOTHYRA OcEAN!. 

See Plates 32 and 33. 

The carapace of a large individual, the left valve of which is quite impe1·fect. The right valve 
sh?ws· the characteristic features of the genus and species. 

Portage group. Ithaca, Tompkins county. 
A right valve of the carapace, proportionally somewhat narrowe1· than that in the precetling figure. 

Portage group. Ithaca, Tompkins county. 
A specimen retaining the posterior abdominal somite and the post-abdomen ; showing the true 

proportions and the characteristic ornamentation of these parts. 
The ventral aspect of a small post-abdomen, showing the triangular outline of the ca11dal plate, 

the characteristic surface ornamentation and the setaceous fimbrire· on the cercopods. 
Portage group. Ithaca, Tompkins county. 

Fig. 5. A. small specimen retaining the abdomen and post-abdomen, enlarged to two diameters The 
parts of the abdomen are incorrectly represented a!' one piece, the articular sm·face of the 
two somites being at the broken line about one-third the length of the abdomen f1·om the 
anterior margin. 'l'he cancellating striations on the posterior somite are partially due to lateral 
compression. 

Portage group. Ithaca, Tompkins county. 
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PLATE XXXV. 

ScHizonrscus OAPSA. 

Page 209. 

Fig. 1. A specimt>n retaining both vah·e~ of the <~arapace, anrl showing the characteristic features of the 
spedt>~. Enlargerl to t.hr<·e <liameter~. 

Fig. 2. Profile of the sanw, simiJarly enlat·ged, showing tht~ elevation of the beaks. 'l'he surface is some
what less c011 \'t>X in this specimen than is usual. 

Hamilton group. Nea1· Gentajield, Ontario county. 
Fig. 3. A somewhat smaller an<l more convex <'arapace, the valves of which have been very slightly 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 
Fig. 8. 

Fig. 9. 

rlisplaced. Enlarg<'<l to three <liameters. 
The internal surf11.ce of the same specimen, similarly enlarged. 

Hamilton group. Nem· Centerfield, Ontario county. 
The right Yah·e of a carapace which is mnch narrower at the posterior extremity than is usual. 

Enlarged to three diameters. 
Hamilton gi'Oup. Nem· Gente?:fielif, Ontario connt.'J. 

A small example, the valves of which are folded and slightly rlisplaced, the posterior extremity of 
the right vah·e being broken away. Enlarged to three diameters. 

Hamilton gt·oup._ Near Gente?:field, Ontario county. 
A very small carapace, natural size. 
The same, enlarged to three diameters. 

Hamilton group. Near Centerfield, Ontario county. 
An individual of normal proportions, natural size. 

Hamilton group. Near Oente?:field, Ontario county. 

EsTHERIA PULEx. 
Page 206. 

Fig. 10. A fragment of shale bearing several individuals of this species, and various OsTRACODA of other 
genera. The position of the individuals of Estheria are marked by a cross (X}. 

Fig. 11. A portion of the same fragment enlarged to twenty-five diameters, showing five valves of Esthe1·ia, 
the distances between which have been proportionally much diminished in the enlargement. 

Hamilton group. .J.lliles' Gully, Hopewell, Ontario county. 

SPATHIOCARIS EMERSON!. 
Page 199. 

Fig. 12. A large individual which has been unsymmetrically folded along the dorsum. 
Portage group. Naples, Ontario co1tnty. 

Fig. 13. A very large example somewhat f01·eshortened in front, preserving normal convexity over the 
anterior and lateral areas, but compressed along the dorsum ; showing the concentric lines and 
ridges and the fine radiating sb·ire upon the dorsum. 

Fig. 14. 

Fig. 15. 

Fig. 16. 

Fig. 17. 

Fig. 18. 

Fig. 19. 

Portage group. Naples, Ontario county. 
A carapace which is symmetrically folded along the dorsum, showing the elevation of the apex 

and the relative length of the anterior cleft. 
Portage group. Naples, Ontario county. 

The type specimen, showing the normal proportions of the species. 
Portage group. Naples, Ontario county. 

A small, somewhat distorted example. 
Portage group. Naples, Ontario county. 

An individual of about the same size as that represented in the !'receding figure, but uncompressed. 
Portage group. Sparta, Livingston county. 

A young example, showing the short carapace and very broad anterior cleft. 
Portage group. Naples, Ontario county. 

The smallest carapace observed. 
Portage group. Napl~, Ontario caunty. 
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PLATE XXXV-Continued. 

DIPTEROCARIS PES-CERV lE. 

Page 20~. 

Fig. 20. The type-specimen, natural size, showing the anterior and postt>rior clefts and the fine, concentric 
sti·ire. 

Fig. 21. The same enlarged to three diameters, showing the characters more distinctly. 
Chemung group. Dansville, Livingston county: 

Fig. 22. A portion of the body-whorl of Goniatites sinuosu.<;, which encloses a small body, bearing some
what the proportions of the preceding i-:pecimen, but differing f1·om it in the shorter anterior and 
l•Oi'terim· cleft~. the pair of nodes at the anterior extremity, and f1·om all the species of .Dis
cinocm·idce inth.e absence of concentric strire upon the surface. Of' all the forms here illus
ti·ated this is the only example which has been obsern·d in dose association with any species 
of cephalopoda. 

Fig. 23. The body in question enlarged. to three diameters. 
Portage group. Naples, Ontario county. 

DIP'l'EROCARIS PE.NNlE-DlEDALI. 

Page 200. 

Fig. 24. The type specimen of this speciPs, showing the left ala of the carapace. The remainder of the 
carapace is restored in outline, in(li(·ating the relative proportions of the anterior and posterior 
clefts. 

Portage group. Canarlice, Ontario county. 

DIP'l'EROCARIS p ROCNE. 

Page 201. 

Fig. 25. The left ala of the carapace in a flattened condition, the right ala being restored in outline. 
Portage group. Canadice, Ontario county. 

Fig. 26. The entire carapace normally folde(l, showing the character of the anterior and postel'ior clefts . 
. Fig. 27. The same in profile, showing the convexity of the carapace. 

Chemung group. Haskin"<;ville, Steuben county. 
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Fig. 

PLA'fE XXXVI. 

'TURRILEPA~ FLEXUOSUS. 
Page 215. 

1. A single minute plate, Pnlarged to h•n diameh•r;.;, ;.;]wwing the bm:ul, sinuous median depression 
and the lamPllose lint>;.; of gTowth. Neat· tlw apex of the plate the median depl·<~ssi<lll becomes 
obsolete and the growl h line:-; IIHII't~ dosely crowt l<~t l and transverse. 

Corniferous limestone. Cana11drtigna, Ontario county. 

TuRRILEPA~ CANCELI .. ATUS. 
Page :!16. 

Fig. 2. A single plate eulargt•tl to ten <liamelt>t·;.;, ;.;]l(lwing the distant, ele\·ated, concentric lines of g-rowth, 
and the eleva ted, interrnp!t•d radiating- I i JH~;.;. 

Corniferou:-; limestone. Cmw ndaigua, Onta1·io r·onnf.IJ. 

TuRRILEPA:-> DEv• ~~Icus. 
Page 2U>. 

Fig. 3. A plate of this ;.;pt>eies enlaq,:·t>tl to :-;ix diameters, showing the median ridge and the plumose 
appearance of the surfacP, pro(ltwed hy the dosdy <lispo;.;Ptllines of growth. 

Hamilton group. Canandaigua .• Ontario county. 

'fURIULEPAS NITIDULUS. 
Page 218. 

Fig. 4. A single plate, enlarge<l to six cliameteJ·;.;, showing the \'ery fine concentric stri~ which become 
obsolete along the faint median depression, the po;.;tprior surfw·p being smooth and m·namented 
with transversely parallel row:-; of conspicuous perforations. The apex of the plate is restored 
in outline. 

Fig. 

Fig. 

Fig. 

Fig. 

Hamilton group. Canandaigua, Ontm·io county. 

TURIULEPAS SQUAMA. 
Page :!17. 

5. A plate referred to thi:-; ;.;pecie:-;, enla1·ged to four diamete1·s, showing the dPPp deflection along the 
anterior margin, the regular and closely crowded t:oneentric sb·i~, and the absence of a median 
depression. 

Hamilton group. Canandaigua, Ontario county. 
6. A valve fenestree referred to this species, enlarged to fou1· tliameters. The nucleus is sub-apical, 

and the concentric sh·i~ are somewhat more distant than in the associatetl plates of the species. 
Hamilton group. Canandaigua, OntaJ"io county. 

7. A portion of an unusually large plate, enlarged to four diameters. 
Hamilton group. Canandaigua, Ontario cmmty. 

8. A valve fenestree, enlarged to four diamete1·s, showing the sub-apical nucleus and the fine, closely 
crowded concentric stJ·i~. 

Hamilton group. Canandaigua, Ontario county. 

TURRILEP AS TENER. 
Png-e 219. 

Fig. 9. A fragment of shale, showing the natural size of nine scattered plates refel"l'ed to this species. 
Hamilton group. Canaudaigua, Ontm·io county. 

Figs. 10, 11, 12, 13. Single plates taken from the group represented in the preceding figure, each enlarged 
to six diameters. 

Hamilton g1·oup. Cananda.igua, Ontario county. 
Fig. 14. A smaller plate, also enlaJ·gecl to six diameters. upon whi<:h the growth lines are more prominent 

and more distant than in the other ;.;pet·imens figured. 

Fig. 15. A 

Hamilton group. Canandaigua Lake. 

TuRRILEP AS FoLIATus. 
Pnge 218. 

single, somewhat imperfect platt>, enlat·ged to four diameter~. The outline of this platP i;.; 
different from that observed in ally othe1· species, hnt its ;.;nbstance and ;.;111·fa<'P markings are 
of similar character, and it is prolmbly correctly refel'l"ed to the sauw group of animals. 

Hamilton group. Canandaigua, Ontm·io county. 
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PLATE .XXXVI-Continucd. 

TuRRILEPAS (?)NEwBERRY!. 
Page 219. 

Fig. 16. Two valves of this species in an uncompressed condition, natural size. The upper and more per
fect specimen has a rounded dorsum, the unrepresented side being of the s:-~me character as 
that which is shown. There also appears to be evidence of a cleft extending f1·om the apex to 
the anterior margin, as in Spathiocm·is. Plates of this character are distinctly different from 
the others here represented under the term Turrilepas. 

Cleveland shale (Chemung group). Birmingham, Erie count!), Ohio. 
Fig. 17. A large plate, natural size, showing the concentric surface markings, and a broad postero-lateral 

depression. This plate has the same outline as one side of the plates 1 epresented in the last 
figure; it is, however, impossible-to determine from the specimen whether or not the plate was 
folded along the dorsal line. 

Cleveland shale (Chemung group). Sheffield, Erie county, Ohio. 
Fig. 18. A smaller plate, natural size, showing a different form and more closely crowded growth-lines. 

Cleveland shale (Chemung group). Sheffield, Erie county, Ohio. 
Fig. 19. A small plate having an outline similar to that represented in figUJ'e 17. 

Fig. 20. 

Fig. 21. 

Fig. 22. 

Fig. 23. 

Fig. 24. 

Fig. 25. 

Fig. 26. 

Cleveland shale (Chemung group). S,heffield, Erie county, Ohio. 
The illustrations of this species have been drawn from the type specimens. 

8TROBILEPIS SPINIGERA. 
Page 212. 

A nearly entire capitulum, in which the parts retain somewhat of their proper arrangement. The 
conical terminal plate is overlapped at its edges by three vertical ranges of plates, those of the 
left range lying in juxtaposition, while those of the right range h~ve been considerably dis
placed. Of the axial 1·ange of smaller plates, three are shown in place, and a fourth plate of this 
range lies beneath the edge of the fomth plate of the left range. The range of spines has been 
pushed from its normal position around to the right, and the lower members of the row )lave been 
displaced. These spines were probably symmetrical in position with the axial row of plates. 
'l'he specimen is enlarged to one and a half diameters. · 

The last three spines of the undetached portion uf the row, enlarged to two diameters. These 
spines are numerically the ninth, tenth and eleventh; the first two, like all those preceding 
them, bear a deep and conspicuous groove for nearly their entire length, while the eleventh and 
all those following, appear to have been inverted, showing a convex surface with a sharp axial 
carina, the lateral slopes being more or less incurved. 

An enlarO'ement of a portion of the surface of one of the plates, showing their punctate structure, 
the q~incunx arrangement, the oblique direction of the punctre, and the concentric lines pro
duced by the excavation of the shell about the aperture of each puncta. 

Hamilton group. Menteth' s Point, Canandaigua Lake. 

PROTOBAL-ANUS HAMILTONENSIS. 
Page 209. 

'l'he type specimen enlarged to fifteen diameters. 'l'his has been somewhat broken ovet· the pos
terior portion, but shows the composition of the capitulum, its twelve discrete plates, consisting 
of' the carina, rostrum and five pairs of lateralia, the racUating ridges upon the surface of these 
plates and the smooth radial areas. On the right side the peripheral portion of the shell has 
been somewhat flattened. 

Hamilton group. In the Marcellus shales at Avon, Livingston county. 

p AL2EOCREUSIA DEVONICA. 
Page 210. 

A view of the type specimen, natural size, showing the capitulum, the remainder of the shell being 
imbedded in a colony of Favosites he-misphericus. 

A constructive representation of' the profile of this specimen, showing the long, tubular basis sur
rounded by cell tubes, and the elevation of the capitulum. 

The same view of the specimen as that presented in figure 24, enlarged to two diameters. The 
capitulum has been encroached upon by the walls of the cell tubes, which have apparently ex
tended as far as the aperture, and subsequently been broken away. 'l'he surface of the plate 
shows faint radiating strire, and a single furrow concentric with the margin. 'l'he aperture 
appears somewhat too large on account of the slight impel'fection of its anterior margin. 

Corniferous limestone. LeRoy, Genessee county. 
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Fig. 

Figs. 

Fig. 

S U P P L I~ M E N 'T . 

PLATE CXIV. 

TENTACULITES ~IINUTUS. Hall. 
Page 5. 

1. An imperfect individuaJ, enlarged to six diameters, and showing very faint longitudinal stJ·ire. 
Clinton group. Roehester, Monroe eounty. 

2. Two enti1·e indi\'i(luals of the same species, similarly enlarged, showing th~ regular equidistant 
annuli an(l the fine annulations. 

Clinton group. Roche~>ter, Monroe cottnfy. 

TENT .ACULITES N IAGARENSIS, Hall, var. CuMBERLANDIJE, n. var. 
Page 5. 

3, 4, 5. Entire specimens, enlarged to six diameters, showing the slender, yery terete form, the con
spicuous, evenly rounded, irregularly d.istant annuli, and the fine, sharp inter:-;titial annulations. 
'l'he surface ornamentation is very similar to that of T. Niaga1·ensis, but the annnlations are 
much more conspicuous than in that species. 

Niagara group. Cumberland, MaJ"yland. 
6. A portion of another individual of this species, enlarged to nine diameters. 

Niagara group. Cumberland, Maryland. 

TENTACULITES GYRACANTHUS. Eaton. 
Page 5. 

Figs. 7, 8 and 9. Individuals of this species, enlarged to six diameters, showing the great variation in the 
intervals between the annuli. 'fhe ornamentation of this.species, though similar to that of T. 
Niagarensis, 11ar. Cu·mbe1·landire, is subject to greater variation, and the shell is stouter than in 
that variety. In figure 9, the shorter specimen has been flattened and made to appear rela
tively too broad. 

Lower Helderberg group ('l'entaculite limestone). Schoharie, Schoharie county. 
Fig. 10. A block of the 'fentaculite limestone, showing the abundance of these individuals and the varia

tion in their surface ornamentation. 
Lower Helderberg group. Schoharie, Schoharie county. 

Fig. 11. Two large and somewhat flattened specimens referred with doubt to the same species. 
Lower Helderberg gL·oup (Tentaculite limestone). Jerusale1n Hill, Herkimer evunty. 

Figs. 12 and 13. Longitudinal sections of individuals, enlarged. to six diameters, showing the thinness of the 
shell, and the invagination of one shell within another. This is not an infrequent mode of 
occurrence in this formation where the rock is sometimes almost wholly made up of these bod.ies. 
In the specimens figured the annulations are unusually regular and closely set. 

Fig. 14. 

Fig. 15. 
Fig. 16. 

Fig. 17. 

Lower Helderberg group ('l'entaculite limestone). Schoharie, Schohmie county. 

TENTACULITES ELONGATUS. Hall. 
.Page 6: 

An ,individual of this species, natural size, from which a portion of the shell has been b1·oken, 
showing an apparently septate stJ"Ucture near the apex of the internal cavity, which is probably 
due to successive depositions of the filling matter. 

Lower Held.erberg group. Schoharie'! Schohm·ie county. 

TENTACULITES ACULA. ll. sp. 
Page 6. 

An individual of this species, natural size. 
The same, enlarged to five diameters, showing the regularity of the annuli and the comparatively 

few annulations on the intervals. · 
Lower Helderberg group. Port Je1·vis, Orange county. 

A larger individual of the same spP('ies, from whidt a portion of the shell has been broken, showing 
its thicknt>ss. Enlarged to six diameters. 

Lower Helderberg group. Port Jervis, Orange county. 
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/PLATE CXIV-Continued. 

TENTACULITES DEXITHEA, n. sp. 
Page 6. 

Fig. IS. 'l'hree individuals of tht> species upon a block of sandstone. 
Fig. Hl. The specimen on the right of the block in the preceding figure, enlarged to two diameters. The 

upper p01·tion of the specimen is prese1·ved as a cast of the i11terior, the lower portion retaining 
the crust. The spec:ies differs from T. scalariformis in its mtwh more elongate and slend~r form 
awl its more sloping annuli. 

Upper Helderberg group. Fr01n the sandstones at the base of the Gm·nife?·ouslimestone 
at Pendleton, Indiana. 

TENTACULITES SCALARIFORl\HS. Hall. 
Page 6. 

Fig. 20. A block of limestone bearing numerous individuals of this species, all of which are flattened and 
consequently made to appea1· relati\·ely too broa<l. 

Fig. 21. 

Fig. 22. 

Fig. 23. 

Fig. 24. 

Fig. 25. 

Fig. 26. 

Fig. 27. 

Fig. 28. 

Corniferous limestone. Delawa1·e, Delaware county, Ohio. 

HYOLITHES .CENTENNIALIS. Barrett. 
Page 6. 

A fragment of a small specimen of this species which was intended to represent the ventral side 
of the shell, but the left edge of the drawing is the axial line of the convex or dorsal surface, and 
the surface rep1·esented is the right do1·sal slope. The specimen shows the faint longitudinal 
strire near the lateral margin. 

Lower Helde1·berg group. Pm·t Jervis, Orange connty. · 
Dorsal view of a large individual, showing the <·haracter of the ornamentation, which consists of 

elevated, transverse, sinuous lines, becoming obsolete near margins. '.rhe edges of these strire 
are sometimes faintly crenulate. 

A portion of the surface of another specimen enlarged to two diamett~•·s, showing the crenulation 
of the transverse sb·ire. 

Lower Helderberg group. Po1't Je1·vis, Orange county. 

HYOLITHES HEROS, n. sp. 
Page 7. 

The ventral surface of a specimen from which the apical portion has been lost, showing the faint 
tranverse lines and two longitudinal furrows which extend nearly two-thirds the entire length 
of the shell. 

The dorsal surface of the same specimen, showing the fine longi.tudinal sb·ire and the broad mar
ginal undulations. 

A portion of the dorsal surface, enlarged to two diameters, showing the character of the orna
mentation. 

Transverse section of the same specimen, showing the degree of convexity of the dorsal and ventral 
surfaces. 

Lower Helderberg g•·oup. Near Glm·ksville, Albany county. 

STYLIOLA SPICA, n. sp. 
Page 7. 

An individual enlarged to two diameters, showing the symmetrical uncompressed form and smooth 
surface. This species differs from StyHola fis.<Jurella in its comparatively great size, and the 
entire absence of indications of transverse annuli. 

Hamilton group. Hamb1t1·g'h, Erie county. 

CoLEOLus HERZERI, n. sp. 
Page 7. 

Fig. 29. A nearly entire individual showing the gently incurved form awl the faint obliquely transve•:se 
sti·ire. Waverly group. Medina, Ohio. 

Fig. 30. 

Fig. 31. 

PHARETRELLA TENEBROSA, 11. sp. 
Page 7. 

An individual of this species, showing the Hyolithes-like form and the fine, sinuous, transverse 
sti·ire. The substance of the shell is extremely thin and delicate and the strire are slightly 
imbricating. · 

A portion of the surface of the same specimen enlarged to two diameters, showing the character 
of the ornamentation. 

Hamilton group (Genesee shales). Genesee county. 
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PLATE CXV. 
TuBICOLAR ANNELIDA oF THE HuDsoN RIVER GRouP CoRNULITES; IN VARrous 

STAGES OF DEVELOPMENT. 
Pages 8-18. 

Fig. 1. A portion of the surface of a much macerated Orthocera.<;, showing the earliest stages of growth 
· observed. 

Fig. 2. 1'he same specimen, enlarged to three 1liamet~1'S, the relative distances between the tubes being 
diminished in the drawing. The tubes show every variation i.n form, from the completely en
rolled helicoidal condition, suggestive of Spirorbis, to the partially enrolled or serpuloid- stage, 
and to the more elongate, sinuous form characteristic of Gormtlites. 'l'he Spimrbis Cincinnati
ensis, Miller and Dyer, probably represents the ea1•liest or coiled condition of these bodies In 
the smallest examples here illustrated the surface is entirely smooth, but with advancing 
growth becomes first faintly and then more stt·ongly annulated. 'l'he largest of the specimens 
also show faint longitudinal strire. In these latter tubes the embryonal tips have been broken off. 

Hudson River group. Cincinnati, Ohio. 
Fi.g. 3. Tubes in about the same condition of growth as those described in the p1·eceding specimen, en

larged to three diameters, showing the distinct transverse ann ulations. The tubes are all 
attached for their entire length to a valve of St1·epto rhynchusplano-convexus. 'l'his is ths stage 
of development represented by the species Ortonia minm·, Nicholson. 

Hudson River group. Cincinnati, Ohio. 
Fig. 4. A fragment of Monticulipora, bearing numerous tubes in the Serpuioid condition represented in 

fig. ~. Each of these tubes is finely but distinctly annulaterl, but the longitudinal strire are but 
partially developed. Enlarged to three diameters. 

Hudson River gt·oup. Cincinnati, Ohio. 
Fig. 5. A single, slightly flexuous tube, natural size, with strong, somewhat irregular annulations and 

very fine longitudinal strire .. This is the condition of growth represented by the species 
Tentaculites Ste1'lingensis of Meek and Worthen. 

Hudson River group. Cincinnati, Ohio. 
Fig. 6. The same stage of growth exhibited by th1·ee tubes attached to one another and, at their bases, to 

a fragment of a crinoidal stt>m. 
Fig. 7. The same, enlarged to three diameters, showing tbe longitudinal strire. 

Hudson River group. Cincinnati, Ohio. 
Fig. 8. Th1·ee tubes of somewhat larger size and more flexuous form, attached to a crinoidal :fragment. 

These specimens show an increasing irregularity in the annulations. 
· Hudson River group. Cincinnati, Ohio. 

Fig. 9. An isolated group of similar tubes, attached to one another for their entire length and growing upon 
the fragment of a crinoidal column. · Natural size. · 

Fig. 10. The opposite side of the same specimen. 
_ Hudson River group. Cincinnati, Ohio. 

Fig.· 11. A group of adnascent tubes attached to a valve of Sb·ophmnena alternata. 
· Hudson River group. Cincinnati, Ohio. . 

Fig. 12. 'l'wo larger tubes attached to a single crinoidal segment. In this form the annulations have be
come more irregular and obsoleseent, and the longitudinal stJoire much more conspicuous. 

Hudson River group. Cincinnati, Ohio. 
Fig. 13. Two adnascent tubes in which the annulations are extremely irregular, and have become 

obsolescent. 
Hudson River group. Cincinnati, Ohio. 

Fig. 14. A group of smaller tubes, showing the increasing irregularity and obsolescence of the annulations. 
Hudson River group. Oincinrtati, Ohio. , 

Fig. 15. A large tube, having a surface of similar character to that represented in the last three figures. 
__ Enlarged to two diameters. 

Fig. 16. A longitudinal section through the same specimen, showing the dense cellular wall and the folds 
on the inte1·nal surface, corresponding to the external annulations. · 

Hudson River group. Cincinnati, Ohio. 
Fig. 17. A group of simple tubes in a very early stage of development, having a common point of attach

ment and a radiating habit of growth. 
Hudson River group. Cincinnati, Ohio. 

Fig. 18. The under or basal side of a silicified specimen, affording .a more perfect illustration of this mode 
of growth. The outer walls of the tubes where shown are distinctly annulated. 

Fig. 19. The upper surface of the same sp~cimen, showing the apertures of the connate tubes, the entire 
colony presenting a strikingly favositoid appearance. 

Fig. 20. The view represented in fig. 8, enlarged to three diameters. 
Hudson River group. Cincinnati, Ohio. 

Fig~· 21. Basal view of a similar specimen, in a somewhat more advanced stage of growth, showing the 
point of attachment and the annulated surfaces of the tubes. 

Fi.S. 22. The upper surface of the same specimen. 
Fig. 23. 'fhe same, enlarged to three diameters, showing the apertures and concentrically annulated inter

nal surface of the tubes. 
Hudson River group. Cincinnati, Ohio. 
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PLATE CXV-Continued. 
Fig. 24. A latPJ' stage in the developme11t of the tubf>s, exhibiting the same mode of growth. In this speci

men the irregular annulations and the fine longitudinal Rtrire are very distinct. 
Hudson River group. Cincinna.ti, Ohio. 

Fig. ~;;. The upper :;;urfa1·e of an isolatP1l colony, the tulws of which are of unusually large size ·and are 
not wholly connate. 

Fig. 26. Tlw nnder surface of the same spP1·inwn, showing the point of att:whment of the tubes, the orna
IIIPntation of the outer wnlls an1l a youngm· colony attached near the apices of the larger tubes. 

Huclson RivPI' group. Cincinnati group. 
Fig. '27. A large colony representing the atlnascent habit of growth, attached to a valve of Strophmnena 

alternata. 'fhe specimen has been somewhat WPathered, the walls of the tubes being largely 
eroded. This is the stage of development seen in the species Ortonia conica, Nicholson, and 
Conr·h ir~11lites corrugatus, Nicholson. 

Hudson River group. Cincinnati, Ohio. 
Fig. 28. A stage of growth in which the tubes are gently flexuous and mostly free, the annulations quite 

regular and the longitu<iinal sh·iw distinct. This is a condition directly comparable to that 
represented in figures 5, 6 and 7, and has been described by Mr. S. A. Miller, under the name 
Tentaculite._-; Richmondensi.r;. The same or a closely simila1· condition of development is repre
Rented by the species Tentar:ulites tenuistriatns, Meek and Worthen. 

Hwlson River group. Richmond, Indiana. 
Fig. 29. Another spPcimen representing the same stage of development. 

Hu<ison .River group. Richmond, Indiana. 
Fig-. 30. A third specimen,enla1·ged to three diameters, showing more distinctly the character of the surface 

markings. 
Hudson Rive1· group. Richmond, Indiana. 

Fig. 31. Tubes in a condition of growth closely similar to that of the preceding specimens, the annulaticms 
being somewhat less regular. This is the Tentac-ulites incurvus of Shumard, page 18. 

Hudson River group. !{ear Cape Girardeau, J.llissonri. 
Fig. 32. A longitudinal section of the tube of Tentaculites Stf~rlingensis, Meek and Worthen, enlarged to 

the diameters, showing the thickness of the walls. 
Hudson Ri \"PI' group. Cincinnati, Ohio. . 

Fig. 33. Longitudinal sections of two adnascent tubes similar to those represented in figures 9 and 10. 
enlarged to th1·ee diameters showing thP thickness of the walls. 

Hudson River group. Cincinnati, Ohio. 
Fig. 34. Longitudinal sections of portions of two similar tubes, enlargell to th1·ee diameters, showing thicker 

and coarsely cellular walls. 
Hudson Rh·er group. Cincinnati, Ohio. . 

Fig, 35. A Rmall specimen of the Tentar·ul'ites Riclwwnd1nsis, Miller, showing the thick. walls. The appar
ent transverse septa are the edges of the internal annulations. Enlarged to three diameters. 

Hudson River g1·oup. Richmond, Indiana. 
Fig. 36. A longitudinal section of the Tentaculites Richmondensis, Miller, enlarged to six diameters, show

ing the cellular structure of the thick wall. 
Hudson River g1·oup. Richmond, Indiana. 

Fig. 37. A longitudinal section of the same form of growth, enlarged to five diameters. 
Hudson Rh·er group. Richmond, Indiana. 

Fig. 38. Longitudinal sections of two indivi<iuals of the Tentaculites Riclnnondensis, Miller, enlarged to 
three diameters, showing the thickness of the walls. 

Hudson Rh·e1· group. Richmond, Indiana. 
Fig. 39. Sections of tubes in a similar stage of development, enla1·ged to three diameters. The apparent 

septate character of the apical portion of the longer tube is due to successive depositions of 
the calcareous filling. 

Hudson River group. Rich1nond, Indiana. 
Fig. 43. A broken tube attached to a valve of St1·eptrohynchus plano-convexu.~, shvwing the annulations on 

the inner surface of the wall, which give an apparent Reptate character to the tube. 

Fig. 40. 

Fig. 41. 

Fig. 42. 

Hudson River group. Cincinnati, Ohio. 
CoRNULITES IMMATURus. 

Page 18. 

'l'ulH~s in a very early se1·puloid stage of development, similar to that represented in figs. 2 and 4, 
attached to the surface of Orthoceras. 

· Utiea slate. Holland Patent, Oneida county. 

CoRNULITES FLExuosus. 
Page 18. 

'l'he original specimen of Tentaculites'! flexuosus, Hall. exhibiting a diffusely radiating mode of 
growth, the character of the tubes being similar to that represented in figures 9, 10 and 11, the 
tubes being more slender and proportionally more elongate. The individuals are attached to a 
valve of Strophmnena alternata. Enlarged to two diameters. 

Trenton limestone. Lmvville, Lewis cmtnty. 
A single tube of this form, enlarged to two diameters and retaining the embryonal tip. 

Trenton limestone. LoW'IJille, Lewis county. 
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Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 
Fig. 5. 

Fig. 6. 
Fig. 7. 
Fig. 8. 

Fig. 9. 

Fig. 10. 

Fig. 11. 

Fig. 12. 
Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 16. 

Fig. 17. 
Fig. 18. 

PLATE CXVI. 

Uon.NULITES rROPRIUS. Hall. 
Page 19. 

A single young in<liYidual attached to the shell of Strophostylus eyclostmnns. The transverse an
nulations a1·e Yery conRpicuous, but the longitudinal sb·ire are scarcely developed. 

A group of threP indivi<luals in the same stag<' of development, attached to the shell of Platyostoma 
Niagarense. 

A group of young in<lividnals attached tn a gastropod Rlwll awl exhibiting an irregularly circular 
arrangement in their mode of growth. 

A young in<liYidual attached for its entire length to a branch of Trematopm·a. 
A later stage of growth, in which the transverse annulations are less regular and the longitudinal 

stria• <listinctly visible. This tube is attached to a fragment of Lichenalia, and retains its in
curved apical portion. 

A specimen in a similar stage of growth, also retaining the apical portion of the tube. 
A somewhat crushed individual atta<~hed to the shell of Rhynchonella Stricklandi. 
Two large tubes attached by their apices to a shell of Platystoma Niagarense, leaving the body 

of the tube nearly free. In tl1is stage of deyelopment the annulations are obsolescent and less 
regular, and the longitudinal sti·ire con:-;picuous. 1'he terminal portion of left tube is restored 
in the drawing. 

A somewhat larger individual attached to the ~alyx of Eucalyptoe1·inus crassus. 'l'he attached 
portion of the tube is flattened and united by nearly its entire width to the crinoidal plates. 
'l'he annulations are obsolete. 

A very large individual, showing the characters of the fully developed form, in which the annula
tions have become very irregular and obsolescent, and the longitudinal strire correspondingly 
prominent. 

A somewhat crushed specimen, showing yery irregular growth, a strongly striated surface, and 
the repair of injuries received during the life of the animal. 

Another specimen, showing similar characters. 
An enlargement of the surface of the last specimen, showing the character of the longitudinal sb·ire 

and the abrupt change at one of the concentl'ic ridges. 
An enlarged longitudinal section of a young tube, in which the annulations are well developed; 

showing the thickness of the ~vesicular wall. 
A longitudinal section of a larger individual, natural siu, showing the thickness of the vesicular 

wall and the annular ridges of the internal surface. 
A longitudinal section of a large tube, in which the vesicular wall is quite thin, and the mner 

surface strongly annulated. 
A longitudinal st'!Ction of a large tube, the vesicular walls of which are very thick. 
An enlargement of a portion of the left wall, represented in fig. 1 i, showing more distinctly the 

vesicular structure of the walls and the formation of a layer of vesicular tissue over the anon
lations of the internal surface. 

Fig. 19. A transverse section of a tube, natural size, showing the thickness of the walls. 
margin, and on the right hand lower margin are intervals where the cellular 
been developed. 

On the upper 
tissue has not 

Fig. 20. A similar transverse section, enlarged. 
Fig. 21. A still greater enlargement from the same specimen. 

~~'l'he specimens illustrated in the preceding figures 1-21 are all from the 
Niagara group. Waldron, Indiana. 

CoRNULITES CLINTON!. Hall. 
Page 18. 

Fig. 22. An internal cast of a tube, showing impressions of the strong annulations upon the inner surface. 
Clinton group. Near Lockport, Niagara county. 
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PLATE CXVI-Continued. 

CoRNULITES DISTANS. Hall. 
.Page 18 .. 

Fig. 23. An enlarged individual, showing the slightly flexuous form of the tube, and the distant, regular 
annulations. 

Clinton group. Rochester, 11Ionroe county. 

CoRNULITES, sp. ? 
Page 19. 

Fig. 24. A portion of an individual enlarged, doubtfully referred to this species, showing the strong anna
lations and the smooth interspaces. 

Fig. 25. Lateral view of the Rame specimen, showing that the tube is narrower in one diameter than in the 
other. 

Clinton group. Near Lockport, Niagara county. 

CoRNULITES CHRYSALIS, n. sp. 
Page 20. 

Fig. 26. An individual enlarged, in which the annulations are very regular and present the appearance of 
a series of closely set, inverte1l and ensheathed cones. 

Lower Helderbe1·g group. Locality donbtjul. 
Fig. 27. A much enlarged example, showing more distinctly the features exhibited in preceding figure. 

Lower Helderberg group. Locality donbtjul. 
Fig. 28. A ve1·y small tube, enlargen to ten diameters, attached for its entire length to a branch of Trema

topora regularis. The fo1·m is slightly flexuous and the annulations nearly obsolete. 
Lower Helderberg group. Near marksville, Albany connty. 

CORNULITES CINGULATUS, n. sp. 
Page 20. 

Fig. 29. A small flexuous tube, enlarged, showing the unequally distant annulations which are sharply 
angled toward the aperture but evenly rounded toward the apex. 

Lower Helderberg group. Locality doubtful. 

CORNULITES TRIBULIS, n. sp. 
Page 20. 

Fig. 30. Two individuals of this species, growing in an adnascent condition, enlarged to three diameters, 
showing the low irregular annulations and the fine longitudinal sb·ire. 

Hamilton group. Hopewell, Ontario county. 

CORNULITES INCURVUS. 

Page 18. 

See Plate 115, fig. 31. 

Fig. 31. A fragment of rock, showing several tubes of this species, natural size. 
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Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

PLATE CXVI A. 

CoRNULrrEs SERPULARrus. 

Page 21. 

(=f. 5, Sow., loc. cit.)* A !Brachiopo<l (Athyris~) having two young individuals of the fossil 
attached to its surface throughout their entire length. 

(=f. 5a, Sow., Zoe. cit.) A group of three in<livi<luals in the young state, attached for their enth•e 
length to the shell of a Brachiopod 1 

(=f. 6, Sow., loc. cit.) A group of two adnascent individuals in an adv:wced stage of growth, show
ing them to be composed of successive rings, as described in the text. 'rhe surface has been cut 
or worn so as to expose the interior cadty. 

( = f. 7, Sow., Zoe. cit.) 'l'he di~tal or free portion of a tube, the upper portion of which is dis
tinctly striated, while the test ha~ been partially removed, showing the interior rings or cups; 
the cast of the interior. 

(f. = 8, Sow., loc. cit.) A more mature example, preserving the curved initial extremity. The 
test has been partially J'emove<l by weathering or maceration. 

(f. = (8], Sow., Zoe. cit.) A larger individual, in a similar condition to the preceding, wanting the 
the initial extremity. 

(f. = 8, Sow., Zoe. cit.) A longitudinal section of a tube, showing, on the inner side, the project
ing edges of the successive rings, and the incipient and developed tissue of the walls. 

(f. = 9, Sow., Zoe. cit.) A portion ·of a mature tube partially exfoliated, showing the vesicular 
structure on the I'ight side, with the external striated test upon the upper left-hand side. 

CORNULITES ARCU ATUS. 

Page 19. 

Fig. 9. Gornulites arcuatus, Conrad. Jour. Acad. Nat. Sci., vol. viii, p. 276, [pl. xvii, fig. 8. 1842. (A 
copy of Mr. Conrad's figure.) 

Near Albion (Wayne county, in error), N.Y. 
From the Niagara limestone. 

CORNULITES CLINTON!. 

Page 18. 

Corrected from C. jlexuosus (Pal. N. Y., vol. ii, p. 98) in Twenty-eighth Rept. N. Y. 
State Mus. Nat. Hist., p. 184. 1879. 

Fig. 10. (Fig. 12a, vol. ii, loc. cit.) A mature example, preserving the initial point, and the test, which has 
been somewhat macerated. 

Fig. 11. (Fig. 12c, vol. ii, Zoe. cit.) A cast of the interior of a large individual, where the initial point is 
wanting. 

CORNULITES BELLASTRIATUS, 11. sp. 

Page 20. 

Conwlites ---, Pal. N. Y., vol. ii, p. 353, pl. lxxxv, figs. 15 and 16. 
Fig. 12. An adult specimen, imperfect toward the base, preserving the test and showing the transverse 

and longitudinal strire with obsolescent annulations. 
Fig. 13. An adult, nearly entire individual, preserving the striated test with distinct annulations. The 

specimen is compressed toward the outer extremity. 

*The figures are reversed from the position given by Mr. Sowerby, in order to have them conform to the 
illustrations on plates cxv and cxvi, and in accordance with their natural position or mode of growth from 
the narrow apex to the aperture. 

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



PLATE CXVI A-Continued. 

CoRNPLITES MAJOR, Barrande. 
Fig. 14. An individual imbedded or adhering to some foreign body for its entire length. 

'l'he several figures under other names given by Barrande may be immature stages of the same 
species. 

The following illustrations are given by Mr. Nicholson, in his paper on "0RTONIA, a 
New Genus of Fossil Tubicolar Annelides," etc. Geol. Mag., vol. ix, p. 44 7. 1872: 

ORTONIA CONICA. 
Page 23. 

Fig. 15. (Fig. 1-A.) 1'ubes of Ortonia coriica, Nich., growing upon the vah·p of St1·ophmnena alternata, 
natural size. 

Fig. 16. (Fig. B.) A single tube of the same, enlarged. 

The following illustrations are given by Mr. Nicholson, in his "Description of Two 
New Species of Fossil Tuhicolar Annelides." Geol. Mag., vol. x, pp. 54-57, pl. iv, 
figs. 2, 3. 1873: 

CONCHICOLITES CORRUGATUS. 
Page 23. 

Fig. 17. (Fig. 2a,*) [=fig. 3 on plate]. "A group of the tubes of Conchicolites co'rrugatus, growing upon 
Pleurotmnaria bilix, natural size." 

Fig. 18. (- b,) [=fig. 3a of plate]. "A single tube of the same, enlarged .. " 

ORTONIA MINOR. 
Page 24. 

Fig. 19. (Fig. 3-a,) [= 2a of plate]. "Tubes of Ortonia minor, Nich., growing upon a Strophomena, 
natural size." 

Fig. 20. (-b,) [= 2a on plate]. "One of the tubes, enlarged." 

*The references to figures of plate iv, Geol. Mag., p. 57, are reversed in the explanation. 
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PLATE CXVII. 

0RTHOCERAS DURAMEN. 

Page 25. 

Fig. 1. A septate fragment, showing the rapid enlargement of the tube, and the depth of the air-chambers. 
Schoharie grit. Clarksville, N. Y. 

0RTHOCERAS SCEPTRUl\I. 

Page 26. 

Fig. 2. An individual preserving a large portion of t~e chamber of habitation and about thirty air-cham
bers. 'fhe specimen is an internal mould and shows an organic deposit in thP air-chambers 
toward the apex where the walls have been dissolvt>1l. The organic deposit is represented by 
emwavities in the filling of the air-chambers and inereases in amount toward the apex. 'l'he 
marked curvature of the tube is appa1·ently normal and not the result of compression. 

Upper Helderberg limestone. Cherry Valley, N. Y. 

TROCHOCERAS (GONIOCERAS ?) PANDUM. 

Page 37. 

Fig. 3. A specimen preserving ten air-chambers, showing four very shallow chambers at the larger ex
tremity and probably close to the chamber of habitation. 

Fig. 4. Id. Section showing the lentiform transverse section of the tube. 
Fig. 5. The apical portion of an individual, showing the enlargement of the tube and the shallow air

chambers toward the apex, as mentioned in the description of the species. 
Schoharie grit. Albany county, N. Y. 

0RTHOCERAS DIRECTU:l\1. 

Page 27. 

Fig. 6. An example preserving a large part of the chamber of habitation with twelve attached air-cham
bers. The suture lines are deeply impressed from weathering and the solution of the septal 
margins. 

Fig. 7. Id. Longitudinal sections, showing the septa to have been broken down and obliterated on the 
interior of the tube, notwithstanding the marked indications of septa shown on the exterior of 
the specimen. 

Corniferous limestone. Delawan, Delaware county. 0. 
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PLATE CXVIII. 

0RTHOCERAS RUDENS. 

Page 28. 

Fig. 1. A }1nrtio11 of the chamber of habitation, showing the numerous regular annulations of the tube 
an<l the longitudinal Htri::e of the test. 

Hamilton group 7 Li1,inr;ston county, N. Y. 

0RTHOCERAS EXPOSITUM. 

Page 29. 

Fig. 2. An im}lPrf•·•·t individual preserving the greater part of the chambered portion of the tube, and 
portion of tlw chamber of habitation. 

Iron ore bed of thr> Chemung group. Canton, Bmdford county, Pennsylvania. 

0RTHOCERAS CONSORTALE. 

Page 29. 

Fig. 3. The air-chambl't's and lower port.ion of the chamber of habitation, showing the enlargement of 
the tube and the depth of the air-chambers. Some traces of the surface markings are pre
served on different parts of thP tubP. 

Fig. 4. ld. A natural longitudinal section of five air-chambPrs, showing the moniliform siphuncle and 
the rays on the upper bead at its contract with the septum. 

Fig. 5. Id. A septum showing the position of the .siphuncle, and exhibiting the effects of a slight com
pression of the tu lw. 

Chemung group. Nea1· Panama, Ghautauqna connty, N. Y. 

0RTHOCERAS lNDIANENSIS. 

Page 30. 

Fig. 6. A longitudinal section of three air-chambers, showing the small passage made by the siphuncle 
through the septa, and the reflection of the margin indicating a moniHform siphuncle. 

Fig.· 7. A fragment showing the enlargement of the tube, and depth of the air-chambers. 
Fig. 8. The chamber of habitation showing its extent, and a broad constriction near the aperture. 
Fig. 9. Id. The last septum showing the position of the siphuncle. 
Fig. 10. A fragment showing the characters of the r.rganic deposit on the walls of the air-chambers and 

septa. 
Goniatite limestone. Rockfm·d, Indiana. 

0RTHOCERAS IcARUS. 

Page 31. 

Fig. 11. 'l'he chamber of habitation with four attached air-chambers, showing the form of the tube and 
the depth of the chambers. 

Fig. 12. I d. Septum showing the pm~ition of the siphuncle, and the circular transverse section of the tube. 
Fig. 13. Longitudinal section of a chambered fragment showing the passage for the siphuncle through the 

septa. 
Fig. 14. An enlargement to two diameters of the internal mould of a small imperfect specimen, to show 

the concave walls of the air-chambers from the solution of an organic deposit, and a line of 
nodes indicating the ventral side of thP tube. 

Fig. 15. A septum of another individual enlarged two diameters, showing an elevated areola with a fur
rowed margin smrounding the siphunck, produced by the solution of the organic deposit on 
the septum. ! 

Goniatit(limestone. Rockford,~ Indiana. 
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PLATE CXIX. 

GoMPHOCERAS MITRA. 

Page 32. 

An internal mould of a large nearly entire individual, showing the essential features of the 
species. The figure is a dorsal view of the specimen and shows the broad flat margin of the 
large aperture. 

Corniferous limestone. Lexington, Scott county, Indiana. 
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PLATE CXX. 

GoMPHOOERAs EXIMIUM. 

Page 8:!. 

See Plate 121. 

Fig. 1. An outline representing the size and form of a large individual, showing the point of greatest 
gibbosity and the frequency of the septa. 

Fig. 2. Longitudinal section of a fragment showing the nummuloicl siphuncle and the septa. Many of 
the septa have been removed by the procef"s of maceration before being imbedden, an<i the 
course of the siphuncle toward the apex it: iw licated b,v a discoloration of the filling of the air
chambers. In the upper portion of the siphuncle, at the extremities of the cusps where the 
tube penetrates the septa, are ~een se\·eral indications of an organic deposit, or a thickening of 
the walls of the siphuncle. 

Fig. 3. I d. 'l'he end of the siphuncle showing the radiate appeamnce of the deposit mentioned under the 
preceding figure. 

Upper Helderberg limestone. Columbus, Ohio. 

Go~IPHOCERAS IMPAR. 

Page a:!. 

See Plate 121 A. 

Fig. 4. View of the specimen described, preserving the chamber of habitation and a portion of seventeen 
air-c~hambers. 'l'he tube shows threP c·onstrict.ions m· undulations which apparently represent a 
normal condition of growth. 

Upper Helderberg limestone. Golwnbus, Ohio. 

GoMPHOCERAS NASUTUM. 

Page 34. 

See Plate 121. 

Fig. 5. Ventral view, showing the form of the chamber of habitation, and the sinus and t•eflection of the 
margin, forming the small aperture. Traces of the crenulated zone are shown at the base of 
the grand chamber where the tube suddenly contracts forming a shoulder at its junction with 
the septate portion. 

Fig. 6. Id. View of the aperture, showing its broad elliptical form and the sinus in the margin cOI·res
ponding to the ventral or small aperture. 

Fig. 7. Id. Transverse section representing the position and size of the siphuncle. 
Chemung group. Belmont, Allegany county, N. Y. 
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PLATE CXXI. 

Go:MPHOCERAS EXIMIUM. 

Page 32. 

See Plate 120. 

Fig. 1. Ventral view of a medium sized specimen, retaining the test over the whole exterior of the tube, 
and showing the form of the shell and the broad gentle sinus in the lines of growth, indicating 
the position of the siphuncle. 

Corniferous limestone. Columbus, Ohio. 
Fig. 2. A fragment of the septate portion, in which the siphuncle has been partially uncovered hy the 

removal of a portion of the filling of the air-cham hers. 

GOMPHOCERAS MITRA. 

Page 32. 

See plate 120. 

Fig. 3. A large septate fragment with the siphuncle as exposed in the process of weathering of the air
chambers, showing the moniliform character of the siphuncle, and the furrowed cinctures of its 

tube. 
Corniferous limestone. (Jolumbu.~, Ohio. 
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PLATE CXXI A. 

Gol\IPHOCERAS IMPAR. Hall. 
Page 32. 

See Plate 120. 

Fig. 1. Ventral view of an indivi<lual preserving the chamber of habitation and a large part of t.he septate 
tube, showing the eharacters of the siphunde as expose<l in the process of weathering. Near 
the grand chamber, there were ~everal very shallow air-chambers, as indicated by the beads of 
the siphuncle. 

Corniferous limestone. Golu1nbus, Ohio. 

GoMPI-IOCERAS cRENATUM. 

Page 33. 

Fig. 2. Lateral view 0f the fragment, showing the form of the tube, and the furrows of the crenulated band, 
which are continued over the walls of the air-chamberf;, 

Corniferous limestone. Delaware county, Ohio. 

GOMPHOCERAS PLENUM. 

Page 33. 

Fig. 3. Lateral view of a t'pecimen which preserves the chamber of habitation with about. fifteen attached 
air-chamberE', f;howing the form of the f'hell and depth of the air-chamberfl, of which there are 
several shallow ones near the grand chamber. 

Fig. 4. Id. Septum showing the circular transverse section of the tube and the position of the siphuncle. 
Corniferous limestone. Columbus, Ohio. 
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PLATE CXXII. 

GoMPHOCERAS ABSENS. 

Page 32. 

Fig. 1. Septum showing the transverse section of the tube, and the position of the siphuncle. 
Schoharie grit. Schoharie, N. Y. 

Fig. 2. Septum of a larger individual than tlte preceding, showing a more elliptical transverse section. 
Schoharie grit. Schoharie, .N. Y. 

Fig. 3. Ventral view of the chamber of habitation, showing its form and the sinus in the margin constitut
ing the small aperture. 

Corniferous limestone. C lan:nce Hollow, Brie county, N. Y. 

GoMPHOCERAS MINUM. 

Page 34. 

Fig. 4. Dorsal view of the f'pecimen, showing its ovoid form and small aperture. The substance of the 
shell has been replaced by silica, which obscures the extent of the chamber of habitation, and 
sm·face-markings. · 

Hamilton group. Ohio Falls, near Lonisville, Kentucky. 

GOMPHOCERAS FAX. 

Page 32. 

Fig. 5. A compressed specimen, presening the chamber of habitation and ahout eighteen air-chambers, 
showing the point of greate~t gibbosity and the g1·adual taper of the tube toward the apex. 

Schoharie grit. Schoha1·ie, N. Y. 

GoMPHOCERAS lLL...ENus. 

Page 32. 

Fig. 6. Ventral view of the chamber of habitation, showing the small aperture and the lateral extensions 
of' the large aperture. 

Schoharie grit. Schoharie, N. Y. 

GoMPHOCERAs CAMMARus. 

Page a2. 
Fig. 7. D01·sal view of the chamber of habitation with five attached air-chambers, showing the crenulated 

zone, and a portion of the strong test adhering to tli.e internal mould at the margin of the 
aperture. 

Limestone of the age of the Hamilton group. Lexington, Scott county, Indiana. 

GOMPHOCERAS POTENS. 

Page 35. 

Fig. 8. The internal mould of the septate portion of an individual, showing the form of the tube and the 
great depth of the air-chambers. The septum toward the apex is crushed and the true posi
tion of the siphuncle_cannot be determined. Its position as it appears in the specimen is repre
sented in the figure. 

Waverly group. Medina, Medina county, Ohio. 
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PLATE CXXIII. 

GOMPHOCERAS GOJ\'IPHUS. 

Page 32. 

Fig. 1. /Lateral view, showing the air-chambeJ·:.;, undulations of the tube, the crenulated zone, and cham
ber of habitation. Some of tlw crenulations are seen extending ove1· the walls of the chamber 
on the right side of the figm·e. The impression of the ventral valve of a Orania is preserved 
upon the chamber of habitation. 

Corniferous limestone. Delhi, Delaware connty, Ohio. 

GoMPHOCERAS MANES. 

Page 3~. 

Fig. 2. View of the specimen described, showing its extremely compressed condition, and the depth of the 
air-chambers. The surface shows :-;e,·eral branches of polyzoa and young brachiopods which 
were probably attached to the shell. 

Genesee slate. South of Alden, Erie county. 
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PLATE CXXIV. 

CYRTOCERAS CITUM. 

Page 36. 

Fig. 1. A sp"ecimen retaining the test and its ornamentation over the entire exterior of the tube. 
Upper Helderberg limestone. LeRoy, Genesee county. 

Fig. 2. 'fhe internal mould of an individual, showing the revolving furrows of the crenulatiot?S, and the 
transverse markings correspo:1iling to the foliate expansions of the test. 

Upper Hdderberg limestone, Falkirk, Erie cmmty. 
Fig. 3. The retr·al sinus in the expansions of the test, as shown on the convex or ventral side of a speci

men. This figure is taken from a gutta-percha impression of a natural mould and enlargerl 
two diameters. 

Upper Helderberg limestone. Cayuga, Ontw·io, Canada. 

GYROCERAS N EREUS. 

Page 36. 

Fig. 4. An enlargement to two 1liametel's, of the ornamentation of the test on the ventral side of the tube, 
showing a marked difference in the sinus of the ornamentation from that represented in figure 
3 of this plate. 

Fig. 

Fig. 

Cm·niferous limestone. Cherry Valley, Otsego county. 

GYROCERAS LACINIOSUM. 

Page 36. 

5. Lateral vkw of the specimen, showing the curvature of the tube and the transverse ridges cone
sponding to the ornaments of the test. The matrix preserves the characters and shows the ex
tent of the fimbria. 

6. I d. Outline, showing the transverse section of the tube. 
• Corniferous limestone. Cherry Valley, Otsego county. 

CYRTOCERAS JASON. 

Page 36. 

Fig. 7. Lateral view of the internal mould of a large individual, showing the transverse ridges and rows 
of nodes corresponding to the expansions and tubular spines of the test. Several of the trans
verse lamellre are seen in the matrix adhering to the dorsal si1le of the tube. 

Schoharie grit. Clarksville, .Albany county. 
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PLATE CXXV. 

NAUTILUS (DISCITES) AMMONIS. 

Page 38. 

Lateral view of the internal uwuld, showing the Pxpamle<l aperture, the extent of the chamber of 
habitation, the depth of the air-chambers, the direction of the septa, and the large open 
umbilicus. 

Upper Helderberg limestone. In the drift, Ann Arbor, Michigan. 
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PLATE CXXVI. 

NAUTILUS HYATT!. 

Page 37. 

Fig. 1. Dorsal view of a plaster cast, taken from the natural mould, showing the form of the tube, and the 
well-preserved surface ornamentation. 

Hamilton group. Cumberland, Marylanrl. 

NAUTILUS ORIENS. 

Page 37. 

Fig. 2. Longitudinal section of the individual figurecl on plate 106, Pal. N. Y., vol. v, pt. ii, showing the 
capacity of the grand chamber, the f'epta. and remains of the moniliform siphuncle. The inner 
volution has been filled with calcite, and the sep1 a removed, but a portion of the beaded siph
uncular tube remains in situ. 

Hamilton shales. Richmondville, Schoharie county. 

NAUTILUS PARALLELUS. 

Page 38. 

Fig. 3. Ventral view of the specimen, showing the gradual enlargement of the tube and the parallel re
volving ridges of the test. 

Fig. 4. I d. Lateral view, showing the curvature of the tube, the angular periphery, and the concavity of 
the last septum. The parallel revolving ridges are seen to be less frequent than on the ventral 
side. 

Fig. 5. I d. The last septum, as preserved in the specimen, showing the subcentral position of the siph
uncle, and the lenticular transverse f'Cdion of the tube. 'l'he dorsal side is more convex than 
the ventral, and the carinations of the lateral angles are directed upward and outward, 

Coal measures 7 Ohio 'J 

NAUTILUS (DISCITES) MARCELLENSIS. 

Page 3!i. 

Fig. 6. Dorsal view of a well-preserved individual, illustrating the essential features of this species. The 
variation in the enlargement of the dorsal, ventral and lateral sides is well contrasted. The 
dorso-lateral margin is continuous and slightly reflected, while the ventral angles are marked 
by a row of nodes. A single revolving line over the siphuncle indicates its position and that of 
the ventral side. Four segments of the siphuncle are exposed, showing its concave sides within 
the cavities of the air-chambers. A portion of the test is adhering to the vent.rum, preserving 
the cancellate omaments and the broad sinus of the concentric strire over this side of the tube. 

Goniatite limestone. Manlius, Onondaga county. 

GYROCERAS STEBOS. 

Page 36. 

Fig. 7. Lateral view, showing the enrollment of the tube and the strong elevated nodes ornamenting the 
lateral angles. Traces of the transverse sti·ire are preserved near the aperture. 

Waverly group. Warren, Pennsylvania. 
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PLATE CXXVII. 

GoNrATITES A.\IPLExus. 

Page 39. 
Fig. 1. Lateral view, showing the chamber of habitation, compri:-;ing nearly an entire volution, the sUI-face

markings, one of the revolving ri(lge:-; on the pe1·iphery nnd the dirPction of the ~ntures as ex
hibited in the last septum. 

Tully limestone. Ludi Landing, Senecrt lake. 

GoNIATITEs coMPLAN ATus. 
Page 40. 

Fig. 2. An illustration, similar to fig. 8, pl. 70, Pal. N. Y., vol. \', pt. ii, to :-;how the diJ'P(~tion :tnd (li:-;posi-
tion of the septal lines. 
Hamilton group. Geneseo, Livingston county. 

GoNrATITES V ANUXEMI. 
Page 39. 

Fig. 3. View of the septa of two chambe1·:-; of at lja(~ent volution:-;, ~bowing the tJ·an~\·er:-;P section of the 
tnbe, the size of the siphnncle and the t>mln·acing of thP volutions. 

Goniatite limeston0. Jiu11lius, Onondaga wu:nty. 
Fig. 4. Lateral dew of a small example, :-;howing the umbilictJf' an<l inner volutions. 

Goniatite lilllPf"tone. 
Fig. 5. Jd. Preserving the bulb whit:lt form:-; the initial extremity of thP tube. 

Goniatite limestone. 
Pig. 6. Ventral view of a young individtial, :-;bowing the double revolving l'idge:-; of the periphery and the 

vent1·allobes of the septa.. A portion of the te~t is pre:-;erved with the broad sinus in the striffi 
ove1· the ventrum. 

Goniati h-' limestone. Jianf i Its, Onondaga nJUnty. 

GONIATITE:-l V ANUXEMI, Val'. NODIFERUS. 
Page 39. 

Pig. 7. Lateral view of a specimen found in the shales of the Hamilton group, showing the surface strire 
and septa, and a row ,If· rountled nodes on the umbilical side of the lateral face. 

Hamilton shales. Cherry Valley, Otsego county. 

GoNIATITES P ATERSONI. 
Page 40. 

Fig. 8. Ventral view of a fragment, showing the ventral lobes with the line of the siphuncle, and the dis
position of the septa. 

Pig. 9. A septum drawn from the reverse of the.end of the preceding, showing the lobes and s~ddles. 
Portage gnmp. Paterson's Creek, Li.llingston county. 

GoNIATITES UNIANGULARrs. 
Page 39. 

Fig. 10. An enlargement to three diameters, of a specimen showing the direction of the septal lines. The 
air-chambers covering the smaller part of the visible volution have been removed, leaving the 
inners walls of the chambers exposed, which are striated by peculiar wrinkled or interrupted 
lines of organic nature. 

Hamilton group. Pmtt's Falls, Onondaga county. 

GoNIATITES nrscornEus. 
Page 39. 

Pig. 11. Lateral view of a specimen, showing the surface markings, the form of the aperture, and the 
striated filling or area around the umbilicus. 

Pig. 12. I d. An enlargement of the umbilical area, showing more in detail the character of the concentric 
interrupted sti·ire. 

Hamilton group. Western New York. 
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PLATE CXXVIII. 

GoNIATITEs SINuosus. 

Page 40. 

Fig. 1. Lateral view of a large well-presene(l spPl'imen, retaining the test and ornaments over the grawl 
chamber, and showing the sutm·e-lines of the septate portion. 

Fig. 2. The internal mould of a portion of the outer volution of an example, showing a somewhat broader 
saddle in the middle of the lateral face, than the preceding. Indications of the Atrong lamellose 
lines of the ornamentation a1·e preserved toward the periphery of the chamber of habitation. 

Portage g1·oup. Ithaca, Tompkins county. 

GoNIATITES lxiON. 

Page 40. 

Fig. 3. Longitudinal section, showing the depth of the air-chambers, and where the section is through the 
median line, the reflection and extension of the septa for the passage of the siphuncle is also 
shown. 

Goniatite limestone. Rockford, Indiana. 

GoNIATITES OwENI. 

Page 40. 

Fig. 4. Longitudinal section of a large example simila1· on the exterior to fig. 7, pl. 73, Pal. N. Y., vol v, 
pt. ii, showing the great extent of the chamber of habitation as presented in this species. 

Fig. 5. Id. Of a small individual, showing the septate portion to the initial extremity. The chamber of 
habitation appears to occupy the greater part of the outer volution as preserved. 

Fig. 6. Id. Through the median line, showiug the space between the termination of the septa and the 
inner wall of the shell, for the passage of the siphuncle. 

Fig. 7. Id. Similar to the preceding, but showing the siphuncular tube indicated by a difference in the 
color of the material filling the air-chambers. The walls of the siphuncle as thus indicated a1·e 
not calcareous, but form an organic connection between the septa. 

Goniatite limestone. Rockford, Indiana. 
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PLATE CXXIX. 

0RTHOCERAS DAGON. 

Page 28. 

Fig. 1. 'l'he septate portion, showing the enlargement of the tube, and the depth of the air-chambers. 
Corniferous limestone. Columbu.'!, Ohio. 

CYRTOCERAS SUBCOMPRESSUM. 

Page 35. 

Fig. 2. Longitudinal section of a nearly entire individual, showing the curvature of the tube, the extent 
of the chamber of habitation, the depth of the air-chambers and the characters of the nummu
loid siphuncle. 

Limestone of the Clinton group. Piqua, Ohio. 
Fig. 3. Septum of another specimen, showing the excentric position of the siphuncle. The vertical diam

eter of the figure is the ventro-dorsal. 
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