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PMTE I. 

The opecimens figured on this plate are .. now in the IlliriQis State Museum. They 
-were collected by Dr. Oliver Everett from th~ Trenton ltmestOne near Dixon, Ill. 

. PAGE. 
Fig. 1. ANTHASPIDELLA MAHMULATA U. & E .. \ ....... ; .......... ; ........................ 258 

1. View of cup, showing the distributi •ll of tho osculoi. their elevated mar­
gins, and the dense external Jaye:, wom away at the margin, Natural 
size. 

1 a. Transverse section showing the thickne:sil cif the swnge and the 'Vertical 
arrangement of the canals. Natural size. 

1 b. Vertical section showing several canals and the direction of the spiculfl 
columns. 

1 c. Portion of 1 b, xl8. 
1 d. Central portion of l a, x18, showing the arrangement of the spicuJes. 

Fig. 2. ANTHASPIDELLA FLORIFERA u. & E. (See also Pl. IV.) .......................... -
View of upper surface of a medium sized specimen, showi~. iw~­
ment of oscula and canals. Natural size. 

Fig. S. ANTHASPIDELLA PARVISTELLATA U. & E .......................................... ., -
Upper surface of the type specimen, natural size. The radial cail161f· 
have been worn or ground away so that the mouths of tile raa:i11 
canals are exposed. 
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PLATE II. 

Excepting fig. 4c, all the specimens figured on this plate are now in the Illinois 
State Museum. They were collected by Dr. Oliver Everett from the Trenton limestone. 
near Dixon, Ill. 

PAGE. 
Fig. 1. ANTHASPIDELLA FENESTRATA U. & E .............................................. 264 

Lateral view of the type specimen, showing the oblique cup, and the 
arrangement of the oscula and canals. 

Fig. 2. ANTHASPIDELLA GRANDIS U. & E ............ ., ..................................... 262 
2. Part of a fragment of a large specimen showing the arrangement of the 

canal~ and the widely separated oscula on the upper surface,' natural 
size. 

2 a. A small portion of the lower surface showing the irregular cha acter of 
the canals on this side. Natural size. 

Fig. 3. ANTHASPIDELLA FIRMA U. & E ..................................................... 263 
3. Side view of a specimen, natural size. 
8 a. View of upper surface of same, showing the arrangement of the oscula 

and canals. Natural size. 

Fig. 4. HINDU IN.IEQUALIS U. & E .......................................................... 275 
4. Vertical section of large specimen showing the radiate character of the 

spicular mesh. Natural size. 
4 a. Transverse section of same, x25, showing the spicules and the unequal 

size of the radiate canals. 
4 b. Shows the appearance of the skeleton iu vertical Rections, x25. 

F;g, 4c. HYALOSTELIA SOLIVAGA Ulrich ..................................................... 282 
A large Hexactinellid spicule constantly found associaterl with Hindia 
sphmroidalis Duncan, in the Niagara deposits of Kentucky, Tennesse, 
Indiana and Minnesota. The specimen figured is from the last locality, and 
belongs to the collection of Mr. E. 0. Ulrich. 
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PLATE III. 
PAGE. 

Fig. 1. ANTHASPIDELLA SCUTULA U. & E ................................................ 261 
1. View of half the upper surface of the best specimen seen. Natural size. 
I a. About one-fourth of the lower surface of same. 

Trenton limestone, Dixon, Ill. 
illinois State :Museum. 

Fig. 2. BELEMNOSPONGIA FASCICULARIS Ulrich ........................................... 248 
2. A nearly fiat subcircular speeimen. Natural size. 
2 a. Edge of same enlarged showing moulds of bundles of spicules xl2. 
2 b. One of the bundles of spicules as they appear on the upper surface, xrn. 

Burlington, Iowa. 
:Mr. Charles Wachsmuth's collection. 
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PLATE IV. 

The specimens figured on this plate are now in the Illinois SU.t.e Museum. They 
were collected by Dr. Oliver Everett from the Trenton limestone near Dixon. Ill. 

PAGE 

Fig. 1. ANTHABPIDELLA OBLIQUA, U. & E .................................... ." ............. 265 

I. Lateral view of an abraded specimen. Natural size. 
I a. View of upper surface of same showing the arrangement of the canals 

l}nd oscula. 
Fig. 2. ANTHASPIDELLA FLOBIFEBA, U. & E ............................................... 259 

Median vertical section of the specimen figured on Pl. I, showing the 
vertical tubes of the central oseulum, and ihe arrangement of the radial 
canals and the capillary tubuli. 

Fig. 3. ZITTELELLA LOBATA,.U. & E ....................................................... 270 

~. ~·iew of upper surface of a small specimen. Natural size. 
3 a. The lower surfa.ce of a larger specimen showing the lobate character of 

the species. Natural size. 
3 b and 3c. Small portions of transverse and vertical sections to show spi­

cular structure, x25. 
Flg. 4. BTBEPTOSOLEN OBCONICUS U. & E ................................................. 274 

4 and 4a. Two vkws of a specimen natural size, showing the irregular in­
tertwining of the canals. 

4 b. Median vertical section of the same specimen, showing the cloacal 
tubes and the irregular canals. 
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PLATE V. 

The specimens figured on this plate are now in the Illinois State Museum. They 
were collected by Dr. Oliver Everett from the Trenton limestone near Dixon.Ill. 

PAGE 

Fig. 1. 0ALATHIUM ? INFELIX U. & E ...................................................... 274 

1 and la. Two views of a worn specimen of this speoies. Natural size. 

Fig. 2. ZITTELELLA TYPICALIS var. SUBROTUNDA u. & E •• •··••• ....•......... ··••••·•·· 26!1 
2 and 2a. Two views of a speoimen showing the usual form of this variet}'. 

Natural size. 

Fig. 8 and 5. ZITTELELLA TYPICALIS u. & E .............................................. 2(i8 

8, Median vertical section, showing the eloaoal tubes and the arrangement 
of the radiating anals and capillary tubuli. Natural size. 

8 a. Portion of a thin vertical seotion, xl8, 
3 b. T ortion of a transverse section, x18. 
8 c. Tran~verse section of cloaca! tubes, x 12. 

5 and 5 a. Two views of the best specimen seen. Naturaisize. 

Fig. 4. ZITTELELLA TYPICALIS var. PISTILLIFOBMIS u. & E •••.......•.................. 269 
Latera.J. view of a specimen of this variety, larger than usual. Natural 
size. 

Fjg. 6. ZITTELELLA INOSCULATA U. & E ................................ . 271 
6. Polished upper surface of a large specimen. Natural size. 
6 a. Lateral view of another example. Natural size. 

Fig. 7. ZITTELELLA TYPICALIS var. TUBBINATA u. & E . . . . . . . .......................... 269 

and 7 a. Two views of a specimen of this variety. Natural size. 
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PLATE VI. 

PAGE 

Fig. 1. EDBIOSPONGIA BASALIS U, & E., and ANTRASPil>EI>LA, BP .••• ,.,., .............. 272 

1. Upper surface of specimen showing the oscullferous face of the Anthas­
pidella, and to the right portions of the Edriospongi,a. Natural size. 

1 a. Lateral view of same, showing j;he rough base of the Edriospongia, 
its irregular sides, and above, the close union it forms with the Anthas­
pidella. 

1 b. Portion of a smaller specimen of E. basalis with the upper surface 
ground away and polished to show the arrangement of the canals. 
Natural size. 

1 c. Thin transverse section showing the spicular skeleton, xl8. 
Trenton limestone, Dixon, Ill. Illinois State Museum. 

Fig. 2. BATOSPONGIA SPICATA Ulrich. . . . . . . . . .. . . . . . . . . . . . . .. .. .. .. .. . . .. . . .. .. . . .. . . .. . . .. 246 
2. View of the lower side from which the dermal layer has been weathered 

away. Natural size. 
2 a. A bunch of spicules of eame,freed from the matrix by means of acid, 

x 18. 
2 b. The inner side of the basal or dermal layer, x 18. 

Lower Coal Measures, Seville, I1L Illinois State Museum. 

Fig. YSTRIOSPONGIA CARBONABIA Ulrich .............................................. 245 

3. A number of the needle-shaped and one four-rayed spicule, x 25. 
3 a. A free four-rayed Ppicule found associated with the single forms, x 25. 

Lower Coal Measures, Seville, Ill. Illinois State Museum. 



VOL VIII PLVI. 

EO.U.&.C.S delet lith. A. H _V\lorthen dirext The Krebs Lith_Cc.-. Gi,0 







PLATE VII. 

PAGE. 
Fig. 1. CAMABOCLADIA DICHOTOMA U. & E ................................................ 281 

1. A group of stems of t.he ordinary appearance and size. 
1 a. Vertical section of a specimen preserving the walls, x9. The walls are 

changed to crystalline calcite, and· ~how no structure. 
1 b. Transverse section of another example, x9, showing minute three­

rayed spicules in the chambers. 
Figs, 2, 2 a and 2 b. An undetermined fossil from the Dixon sponge layer. Possibly 

a Stromatoporoid. Not described. The specimens are in the Illinois 
. State Museum. 

Fig. 3. ACTINOSTROMA? TRENTONENSE U. & E ............................................ 282 
3. View of the lower side of a specimen. Natural size. 
3 a and 3 b. Vertical and transverse sections, xl8, showing a close agreement 

in minute structure with the Anthaspidellidre. Trenton limestone, 
Dixon, Ill. Illinois State Museum. 

Fil?. 4. 8YRINGELASMA WORTHEN! Ulrich* .................................................. 250 
4. View of the only fragment seen. Natural size. Both sides of the speci­

men are practically alike. 
4 a. Enlargement of 4 c, being a section through the center of the expan­

sion, and parallel with the surface, x18. 
4 b. Transverse section, xl8, showing the irregular spicular mesh. 
4 d. The fractured edge of fig. 4, showing thickness of same, the vertical 

canals, and the horizontal channels. Natural size. 
4 e. Vertical section, natural size, showinll'. direction of minu'e canals. 

Hamilton group, Thunder Bay, Mich. 
Prof. A. H. W orthen's collection. 

Fig. 5. AcTINOSTROMA, sp. undet ........................................................... 221 
5. The polished edge of a specimen, natural size. 
5 a. Transverse section of same, xl8, showing the radial pillars. 
5 b. Vertical sootion of same, showing the radial pillars and the horizontal 

arrangement of the rays. These figures are introduced for comparison 
with the Anthaspidellidre. · 

•Just after the text for the sponges had gone through the press, it was noticed that 
S11ringoph11llum had been preoccupied by Edwards and Haime for a genus of corals. 

Syringelasma is proposed instead. 



VOL.VIII. PL VII 

ED U.&CS del.et lith. A.H .\i\lorthen dirext The Krebs Li th.Co. 







PLATE VIII. 

The specimens figured on this plate are now In the Illinois State Museum. They 
were collected by Dr. Oliver Everett from the Trenton limestone, near Dixon, Ill. 

I 

PAGE. 

Fig. 1. 8TROTOSPONGIA MACULOSA U. & E ..... , ........................................... ',!17 
1 and 1 a. Two views of the type specimen. Natural size. On the first the 

dark lines represent the sponge tissue, while in 1 a, the dark spots 
represent the mouths of canals. 

1 b. The same specimen sawed vertically through the center to show the 
intertwining canals and sponge tissue. The latter is represented bv 
dark lines. 

1 c. Thin section, x9, showing relative thickness. 
1 d. Portion of l c, xl8, giving .in obscure idea of the form and nature of 

the spiculee. ·The spicular skeleton is clearly very much like that of 
Dystactospongia. 

Fig. 2. ANTHASPIDELLA MA<JNIFICA U. & E ................................................ 265 
2. Basal nortion of specimen with the remainder drawn in outline. Natural 

size. 
2 a. Portion of the inner face of cup to slww arrangement of canals and 

oscula. Natural size, 
2 b. Portion of upper margin (outer side). 
2 c. Vertical section of same, showing canals, and thickness of sponge wall. 

Natural size. 

Fig. 3. DYSTACTOSPONGIA MINOR U & E ................................................... 278 
S. A specimen of the natural size. 
3 a. Transverse section, x9. 
3 b. Vertical section, x9. Compare portions of this figure with I Ii 

Fig. 4. DYSTACTOSPONGIA BUDIB U. & E ................................................... ',!19 
4. Portion of the eurface of a specimen, natural size, showing the thin inter­

twining walls and rather large in,terspaces. 
4 a. Transverse section, x9. 
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PLA'l'fJ IX. 

~APHRENTIS CENTRALISE. & H .. 
Fig. I. Lateral view of a specimen. 
Fig. 1 a. View of the calyx. 

PAGE. 
. ............................. 72 

Fig. 2. Cast in chert of a specimen from the Burlington limestone . 

...: • ZAPHRENTIS CHESTERENSIS Worthen .. 
Fig. 3. Lateral view of a specimen. 
Fig. 3 a. View of the calyx. 

.................................. 7::1 

ZAPHRENTIS ILLINOIENSIS Worthen...................................... 77 
Fig. 4. Lateral view of a specimen. 
Fig. 4 a. View of the calyx. 

ZAPHRENTIS CYLINDRACEA Worthen ... 
Fig. 5. Lateral view of a specimen. 
Fig. 5 a. View of the calyx. 

ZAPHRENTIS PELRNSIS Worthen ..... . 
Fig. 6. Lateral viow of a specimen. 
Fig. 6 a. View of the ralyx. 

ANISOPHYLLUM? IOVENSE Worthen. 
Fig. 7. Lateral view of a specimen. 
]'ig. 7 a. View of the calyx. 

. . . .. . .. . . .. . . .. .. . . .. .. . . 78 

. ...................... 74 

. . . . . . . . . . . . . . . . .. .. . . . . . . 80 
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PLATE X. 

PAGE. 

ZAPHBENTIS CLIFFOBDANA? E. & H................ . .. . . . . . . . . . . . . .. . . . . 75 

Fig. 1. Lateral view of a small specimen. 
Fig. l a. View of the calyx. 
Fig. l /J. Lateral view of a larger specimen, 

ZAPHBENTIS CALCABIFOBMIS Hall....... . . . . .. . . .. . . . . . . .. . . .. . . . . . . . . . . . . 74 

Fig. 2. Lateral view of a very long specimen. 
Fig. 2 a. View of the calyx. 

ZAPHBENTIS CABINATA Worthen.......................................... 75 

Fig. 3. Lateral view of a specimen. 
Fig. 8 a. View of the calyx. 

ZAPHRENTIS LANOEOLATA Worthen...................................... 76 

Fig. 4. Lateral view of a specimen. 
Fig. 4 a. View of the calyx. 

ZAPHRENTIS PABASITICA Worthen........................................ 79 

Fig. 5. Lateral view of an attached specimen. 
Eig. 5 a. View of the calyx. 

ZAPHBENTIS SPINULOSA E. & H .. . .. . . . . . .. . . .. .. . . .. . .. . .. .. .. . .. . .. .. . . 73 

Fig. 6. Lateral view of a specimen 
Fig. 6 it. View of the calyx. 

AMPLEXUS GENICULATUS Worthen....................................... 82 

Fig. 7. Lateral view of a large speJimen. 
Fig. 7 a. Same view of• a smaller specimen. 

ZAPHRENTIS SPEBGENENSIS Worthen.................................... 77 

Fig. 8. Lateral v;ew of a specimen. 
Fig. 8 a. View of the calyx. 

ZAPHBENTIS VABSOVIENSIB Worthen..................................... 78 
Fig. 9. Lateral view of a specimer~ 

View of the calyx. 

ZAPHBENTIS ULRICH! Worthen........................................... 76 

Fig. 10. Lateral view of a specimen. 
Fig. 10 a. View of the calyx. 

ZAPHRENTIS PELLENSIS Worthen......................................... 74 
Fig. 11. Lateral view of a specimen. 
Fig. 11 a, View of the calyx. 
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PAGE. 
ZAPHBENTIL DALEI E. & H.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 

Fig. 12. ·Lateral view of a specimen, 
Fig. 12 a. View of the calyx. 

ZAPHBENTIS CENTBALIS E. & H........................................... 72 
Fig. 13. Lateral view of a spE\cimen. 
Fig. 18 a. View of the calyx. 

LOPHOPHYLLUM PBOFUNDUM Worthen •............................ : .... 79 
Fig. 14. Lateral view of a specimen. 
Fig. 14 a. View of the calyx. 
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PLATE XI. 

PA.GE. 
TRA.CHYPORA AUSTINI Worthen ...... . .................................... 81 

Fig. 1. Lateral view of a specimen. 
Fig. 1 a. Longitudinal section polished. 
Fig. 1 b. Transverse section polished. 
Fig. 1 c,d. Sections showing strooture under the microscope. 

ATHYRIS SQU .A.MOSUS w orthen " .. " . : . . . . .. . .. " .... " .. " .. " .... .. .. . 103 
Fig. 2. View of dorsal side. 

RHYNCHONELL.A. ILLINOIENSIS w orthen. . . . . . . . . . . . . . . . . . . . . . . . ........ 104 
Fig. 3-3 a. Dorsal and ventral views of specimen. 
Fig. 3 b, 3 o. Front and lateral viewa of same. 

0RTHIS RESUPINOIDES Cox ". .. . .. .. .. .. . .. . .. . . . . ". . ................ 106 
Fig. 4. View of ventral side. 
Fig. 4 a. Lateral view of a perfeot shell. 
Fig. 4 b. View of a dorsal valve . 

.SPIRIFER.A. MULT!GR.A.NOS.A. Worthen . " .................................. 105 
Fig. 5. View of a ventral valve. 
Fig. 5 a. Lateral view of same. 
Fig. 5 b. Fragment of the test magnified 4,x. 

TEREBR.A.TUL.A. ROWLEYI Worthen ...... " ... " ................ " ...... " 102 
Fig. 6. View of ventral valve. 
Fig. 6 a. View of dorsal valve. 
Fig. 6 b. .Lateral view of the entir!J test. 

DIS CINA v AR SO VIEN SIS w orthe-n .. " .. " ... " ............... " .. " .. .. .. .. 102 
Fig. 7. View of ventral valve. 

LINGUL.A. N.A.RSOVIENSIS Worthen ......................................... 104 
Fig. 8. View of dorsal? valve. 

CONUL.A.RIA. CHESTERENSIS Worthen " ............... " .......... " .... " 133 
Fig. 9. Lateral view of a nearly perfect specimen. 
Fig. 9 a. Transverse section of the same. 
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PLATE XII. 
PAGE, 

POTERIOORINUS BUFFALOENSIS Worthen................................. 89 
Fill. I. Anterior view of a nearly complete specimen. 

BAOTOORINUS MONTGOMERYENSIS w orthen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
Fig. 2. Lateral view of calyx. 
Fig. 2 a. Basal view of the same. 

POTERIOORINUS NODOBASALIS Worthen.................................. 89 
Fig. 3. Lateral view of anterior side. 
Fig. 3 a. Basal view showing anal plates. 

DORYORINUS MISSISSIPPIENSIS Roomer.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 100 
Fig. 4. Lateral view of calyx with spines and column. 

BATOORINUS UNIONENSIS Worthen ....................................... 84 
Fig. 5. Lateral view of calyx. 
Fig. 5 ~ Basal view of same. 

CALOEOORINUS TUNIOATUS Hall, sp... . . .. .. . . . . .. . . . .. . . . . .. . . .. .. . . . . . . . . 93 
Fig. 6. Lateral view of body and arms. 

CALOEOORINUS ROBUSTUS w orthen .. . . .. . . .. . . . . .. .. . . . . . . . . .. . . .. . . . . . . 92 
Fig. 7. Lateral view of body with aims and column. 

AoTINOORINUS LOBATUS Hall............ .. . .. .. . • . .. .. . . . . . . .. .. .. .. .. . .. • 97 
Fig. 8. Lateral view of calyx and ventral tube. 
Fig. 8 a. Specimen with a part of the arms attached. 
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PLATI~ XIII. 

AGARICOCRINUS NODULOSUS Worthen .................... .. 
Fig. 1. Basal view of calyx. 
Fig. 1 a. Lateral view of calyx, anal side. 

PAGE. 
.. .... 94 

AGARICOCRINUS MAC-ADAMS! Worthen................................... 94 
Fig. 2. 11 asal view of calyx. 
Fig. 2 a. Lateral view of calyx, anal side. 

BATOCRINUS UNIONENSIS w orthen ................................ : . . .. . . 84 
Fig. a. Lateral view of calyx and arms. 

BATOCRINUS SUBCONICUS Worthen.... .. . ... .. . . .. .. .. . . .. .. . . .. . . 84 
Fig. 4. Lateral view of calyx and ventral tube. 
Fig. 4 a. Basal view of calyx. 

BATOCRINUS NASHVILLJE Troost, SP .. .. .. .. .. .. . .. . . . . .. . . . . .. . . .. .. .. .. 85 
Fig. 5. Lateral view of calyx and ventral tube. 

POTERIOCRINUS NODOBASALIS Worthen.................................. 89 
Fig. 6. Basal view of calyx and arms. 
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PLATE XIV 

PAGE 
CENTROCRINUS TENNESSEENSIS Worthen .. .. .. .. .. .. .. . . .. .. .. .. .. . . .. .. 95 

Fig. 1. Lateral view of calyx with ar.ms and column. 

EUPACHYCRINUS ORBICULARIS Hall, sp,.................................. 97 
Fig. 2. Lateral view of calyx. 
Fig. 2 a. Basal view of same. 

POTERIOCRINUS SPINULIFERUS Worthen ..... . 86 
Fig. 3. Lateral view of calyx with arms and column. 

BARYCRINUS SPURIUS Hall, sp............................................ 99 

Fig. 4. View of calyx with part of the arms attached. 
Fig. 4 a. Basal view of calyx. 

POTERIOCRINUS ELSAHENSIS Worthen.................................... 88 
Fig. 5. Lateral view of calyx, anal side. 

BARYCRINUS TU:MIDUS ? Hall, Ep .............................. , ........... 100 
Fig. 6. Basal view of calyx with arms attached. 

ALLOCRINUS TYPUS Wachs. & Spr ........................................ 207 
Fig. 7. Lateral view of calyx and arms. 
Fig. 7 a. Basal view of calyx. 
Fig. 7 11. Lateral view of same. 

AMPHORACRINUS JERSEYENSIS Worthen............. . .. .. . .. .. . . .. .. .. .. !J(j 

Fig, 8. Lateral view of calyx anal side. 
Fig. 8 a. Basal view of same. 

POTERIOCRINUS ROWLEY! Worthen ....................................... 90 
Fig. Lateral view of calyx with arms and column. 

PENTREMITES OBESUS Lyon? ................................................ .. 
Figs. 10 and 10 a. Ca8t in flint of a large Blastoid, belonging apparently to the above 

na!lled species. 
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OROPH<'CRINUS coNICus W. & Sp., with pinnules and part of column pre-
served ............................................................................ 201 

A specimen of the same species, profile view (enlarged) ......................... 201 
The same specimen. from the ventral side (enlarged) ...................... , . .. .. . 201 

BATOCRINUS :MACBRIDE! w. & Sp., with arms, column and cirrhi.. ............ 172 

ACTINOCRINUS NODOBRACHIATUS w. & Sp., from the anterior side ............ 165 

TAXOCRINUS FLETCHER! Worthen, with arms and column ............ : ......... 197 

:MEGISTOCRINUS PARVUS w. & Sp., with arms and column ...................... 171 
(One of the rays has exceptionally but two primary radials). 

PLATYCRINUS SYMMETRICUS w. & Sp., with armfl, column and ross .......... 18(i 

TAXOCRINUS FLETCHER! Wortnen, posterior side ................................ 197 

RHODOCRINUS KIRBYI w. & Sp., with arm4 and pinnules ....................... 180 

TAXOCBINUS (?) INTEBMEDIUS w. & Sp.; with arms and column ................ 199 

GBAPHIOCRINUS LONGICIRRIFER w. & Sp., anterior side ........................ 1~ 
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Fig. 1. DICHOCRINUS INORNATUS w. & Sp., with arms, showing posterior sidfo ...... lW-

Fig. 2. The same specimen, W. & Sp., from the anterior side. 

Fig. 3. RHODOCBINUS KlRBYI w. & Sp., with spreading arms . . . . . . . . . . l&J 

Fig. 4. RHODOCRINUS NA.NUS :M:. & w .. anterior side...................... 182 

Fig. 5. DORYCRINUS IMMATURUS w. & Sp., posterior view of the calyx....... 17& 

Fig. 6. MEGISTOCRINUS NOBILIS w. & Sp., with arms and column ... - . 16!) 

Fig. 7. Another specimen, showing the ventral surface. 

Fig. 8. PLATYCRINUS PL.I.NUS 0. & Shum., with arms .................................. .. 188 

Fig. 9. AcTINOCRINUS ORNATISSIMUS w. & Sp., from the posterior side .............. l(j.~ 

Fig. 10. ACTINOCRINUS NODOBRACHIATUS w. & Sp., posterior view of the calyx ...... JM 
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Fig. 1. PoTERIOCRINUS SPINULIFERUS Worthen, anterior view.......................... 90 

Fig. 1 a. The same, posterior view. 

Fig. 2. POTERIOCRINUS ULRICH! Worthen, p_osterior view............................... 87 

Fig. 3. ACTINOCRINUS ORNATISSIMUS w. & Sp., profile view of the calyx ..... _. ........ 163 

Fig. 4. 0ROPHOCRINUS FUSIFORMIS W. & Sp., with column and pinnules ............. 203 

Fig. 5 and 5a. DoRYCRINUS RADIATUS W. & Sp., posterior and anterior aspect ...... 176 

Fig. 6. DoRYCRINUS Illill\UTURUS W. & Sp., anterior view ............................... 175 

Fig. 7. DoRYcBrNus PARVIllASIS W. & Sp., anterior view ............................... 177 

Fig. 8. CAPHIOCRINUS GLOBOSUS w. & Sp .. with arms ................................. 196 

Fig. 9. DoRYCRINUS PABVIBASIS w. & Sp.;- posterior view of the calyx ................. 177 

Fig. 9 a, The same, ventral aspect: 

Fig. 10. ACTINOCRINUS ARNOLDI W. & Sp .................................................. 168 

Fig. 11. BATOCRINUS MAC-BRIDE! w. & Sp .. calyx trom the anterior side .............. 17~ 

Fig. 12. Another· specimen with arms. 

Fig. 13. SCAPHIOCRINUS ELEGANTULUS W. & Sp ........................................... 195 

Fig. 14. GRAPHIOCBINUS LONGICIRRIFEB w. & Sp., posterior view ...................... 193 

Fig. 15. RRODOCRINUS NA.NUS M. & W ................................................... • ... 182 

Fig. 16. RHODOCBINUS WATEBSIANUS'. W. & Sp ............................................ ; 184 

Fig. 17. DoRYCRINus tllllllilATURUS W. & Sp .. posterior view .............................. 175 
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ALLORISMA ILLINOIENSIS w orthen ....................................... 132 

Fig. 1. View ot a left valve, natural size. 
Fig. 1 a. Profile view of the dorsal margin. 

LEPTODOMUS? MAGNUS Worthen .............................................. 107 
Fig. 2. View of right valve, natural size. 
Fig. 2 a, Dorsal view of the s me. 

PLEUROPHORUS MOJ!iROENSIS Worthen ..................................... 125 
Fig. 3. Outline view of left valve, natural size. 
Fig. 3 a. Same valve enlarged 2X. 

BAKEVE_LLIA ILLINOIENSIS Worthen ..................................... 126 
Fig. 4. View of left valve, natural size. 
Fig. 4 a. Profile view of the same. 

SOLENOMYA MONROE~IS Worthen ....................................... 131 
Fig. 5. View of a left valve, natural size. 
Fig. 5 a. Dorsal view of the same. 

EDMONDIA ILLINOIENSIS w orthen ........................................ 122 
Fig. 6. View of an imperfect right valve. 
Fig. 7. Typical specimen, right valve. 
Fig. 7 a. Dorsal view of the same. 

SCHIZODUS DEPRESSUS Worthen.' ........................................ 109 
Fig. 8. View of right valve, natural size. 
Fig. 8 a. Dorsal view of the same. 
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SCHIZODUS? CIRCULUS Worthen .......................................... 109 

Fig. 1. View of a single valve, natural size. 

SANGUI:tWLITES? MULTISTRIATUS Worthen ............................... 12!J 
Fig. 2. View of left valve, natural size. 

0LINOPISTHA RADIATA Hall Sp .. .. .. . . .. .. .. . . .. .. .. . . .. .. .. . . .. . . 122 
Fig. 3. View of a left valve natural size. 
Fig. 3 a. Outlines of a transverse section. 

NuCULA ILLINOIENSIS Worthen ........................................... 128 
Fig. 4. Outline view of left valve, natural size. 
Fig. 4 a. View of same enlarged 2X. 

SoLENOMYA? IOVENSIS Worthen ......................................... 132 
Fig. 5. but.line view of left valve, natural size. 
Fig. 5 a.. View of same enlarged 2X. 

PINNA SANCTI-LUDOVICI Worthen ....... . .. .................... 111 
Fig. 6. Lateral view of specimen, natural size. 
Fig. 6 a. 0 utline of a transverse section. 

SCHIZODUS VARSOVIENSIS Worthen ...................................... . 
Fig. 7. View of both valves, natural size. 

SOLENOMYA VARSOVIENSIS Worthen .................................... . 
Fig. 8. View of left valve, natural size. 
Fig. 8 <t. Dorsal view of the samfl. 

107 

131 

CARDIOMORPHA? PELLENSIS w orthen .. .. .. .. . . . .. . . . . . . .. . . . . . . . . .. . . . . 126 
Fig. 9. View of rigth valve, natural siz . 
Figs. 9 a, b. Profile views of same. 

ALLORISMA ELONGATA Worthen ........................................... 133, 
Fig. 10. View of right valve, natural size. 
Fig. 10 a. Outline of a transverse !!P.IJtion. 
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PLATE XX. 

8AN°GUINOLITES RANDOLPHENSIS Worthen ................... . 
Fig. 1. View of left valve, natural size. 
Fig. 1 a. Dorsal view of same specimen. 
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.. .. 130 

:M:o:DioLA ILL!NolENsts Worthen ......................................... 125 
Fig. l!. View of left valve, natural size. 
Fig. 2 a. Anterior view of same. 

ScHizODUS NAUVOOENSIS Worthen ....................................... 108 
Fig. 3. Cast of left valve, natural size. 

PLEUROPHORUS MINIMUS Worthen................................... 12! 
Fig. 4. Outline of left valve, natural size. 
Fig. 4 a. View of same magnified 2. x. 

AVICULOPINNA ILLINOIENSIS Worthen ................................... 128 
Fig. 5. Lateral view of a specimen partially restored in outline. 
Fig. · 5 a. Profile view of same, both natural size. 

PLEUROPHORUS? CHESTERENSIS w orthen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 

Fig. 6, View o'. both valves, embedded in the matrix. 

CoNOCARDIUM PARRISH! Worthen ........................................ 112 
Fig. 7. Lateral view of specimen, natural size. 

8ANGUINOLITEs? :suRLINGTONENs1s Worthen .... :............ 129 
Fig. 8. View of left valve, natural size. 
Fig. 8 a. Dorsal view of same. 

SCHIZODUS ULRICH! Worthen ............................................. 110 
Fig. 9. View of a left valve, natural size. 

MYALINA MONROENSis.Worthen .......................................... 127 

Figs. 10 and 10 a. View of opposite valves, natural size. 

EDMONDIA VARSOVIENSIS Worthen................................... 121 
Fig. 11. View of left valve, natural size. 
Fig. 11 a. Dorsal view of same. 

SCHizODUS RANDOLPHENSIS Worthen .................................... 110 
Fig. 12. Ca.st in limestone of left valve, natural size. 
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SCHIZODUS UI.RICHI Worthen .............................. . . . . . . . 110 

Fig. 1. Cast of right valve showing anterior muscular scar. 
Fig. l a, b. Interior of valves showing cardinal tooth and socket. 

CLINOPISTHA RADIATA Hall, sp ...... . 
Fig. 2. Ventral view, showing the ligament. 

MACRODON SANGAMONENSIS Worthen ...... . 
Fig. 3. View of right valve, natural size. 
Fig. 3 a. Dorsal view of same. 

AVICULOPECTEN PROVIDENSIS Cox, sp ...... . 
Fig. 4. View of left valve, natural size. 
Fig. 4 a. Lateral view of same in outline. 

122 

. ..................... lW 

A VICULOPECTEN CHESTERENSIS Worthen.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . llfi 
Fig. 5. View of a right valve, natural size. 
Fig. 5 a. Lateral view of same in outline. 



VOL.VIII 
~~l]]F~~~ 

) Lamelli"branchiata. ( 

2. 

3.a 

sa. 

5. 

PL.XXI 

Chas.R.Worthen clel. AH.Worthen dirext TheKrnbs Lith.C:o. Scientific Pub.Cm 0. 







PLATE XXII. 

AVICULOPECTEN SPINULIFERUS Meek and Worthen .. 
Fig. 1. View of left valve, natural size. 

PAGE. 

. .. 116 

AVICULOPECTEN EDWARDS! Worthen ................................... . 119 

Fig. 2. View of right valve, natural size. 

A VICULOPECTEN ELSAHENSIS w orthen ....................... . 115 
Fig. 3. View of left valve, natural size. 

AVICULOPECTEN MACWHORTERI Worthen .. 118 
Fig. 4. View of left valve, natural size. 

AVICULOPECTEN HARDINENSlS Worthen........................... H7 
Fig. 5. View of left valve, natural size. 
Fig. 5 a. Fragment of the test magnified 2X. 

AVICULOPECTEN ORESTES Worthen. 112 

Fig. 6. View of left valve, natural size. 

LIMA CHESTERENSIS Worthen .......... . ltO 
Fig. 7. View of right valve, natural size. 

A VICULOPECTEN MONRO EN SIS Worthen .................................. 114 

Fig. 8. View of left valve, natural size. 
Fig. 8 a. Fragment of the test magnified 2X. 

AVICULOPECTEN MAZONENSIS Worthen .......................... . 
Fig. 9. View of left valve, natural size. 

AVICULOPECTEN NIOTENSIS Worthen .................................... . 
Fig. 10. View of left valve, natural size. 

AVICULOPECTEN TALBOTI Worthen .... : .. 
Fig. 11. View of left valve, slightly enlarged. 
Fig. 11 a. View of same, natural size. 
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114 

AVICULOPECTEN MENARD! Worthen .... : ................................. 120 

Fig. 12. View of right valve, natural size. 
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PI,ATE XXIII. 

DENTALIUM ILLINOIENSE Worthen ........ . 
Fig. 1. View of a nearly perfect specimen, natural size. 

MUBCHISONIA KEOKUK Worthen ........ .. 
Fig. 2. Limestone cast of a nearly perfect specimen. 
Fig. 2 a. Fragment showing the aperture. 

POLYPHEMOPSIS? KEOKUK Worthen .............. . 
Fig. 3. Limestone cast of a specimen showing the aperture. 

PORCELLI.A. PEORIENSIS Worthen ............ ·" 
Fig. 4. Profile view of dorsal side. 
Figs. 4 a and b. Opposite views of a specimen, natural size. 

PLEUROTOMARIA ADAMS! Worthen .............. . 
Fig. 5. View of the spire, natural size. 
Fig. 5 a. Same enlarged 2X. 

141 

144 

138 

137 

PLEUROTOMARIA ILLINOIENSIS Worthen ................................. 135 
Figs. 6 and 6 a. Opposite views of same specimen, natural size. 
:Fig. 6 b. Profile view of the same. 

PLEUROTOMARIA sp. undet. 
J<'igs. 7 and 7 a. Dorsal view, natural size, and magnified 2X. 

PLEUROTOMARIA GIFFORD! Worthen ..................................... 135 
Fig. 8. View of spire showing aperture, natural size. 
Fig. 8 a. Dorsal view of same. 

LoxoNEMA QUADRI-CARINATUM Worthen ................. . 
Fig. 9. View of spire partially restored, and aperture, natural size. 
Fig. 9 a. View of opposite side, natural size. 

. . 140 

LOXONEMA PEORIENSE Worthen .......................................... 139 
Figs. 10 and 10 a. View of spire, opposite sides, natural size. 
Fig. 10 b • . Outline of the same enlarged 2X. 

TRACHYDOMIA NODULOSA Worthen ....................................... 146 

Figs. 11 and 11 a. Opposite views of a perfect specimen, natural size. 
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MACROCHEILUS ALTONENSE Worthen ......................... " ........ 143 

Figs. 1 and 1 a. Opnosite views of the spire, natural size. 

PLEUROTOJIURIA IOVENSIS Worthen ...... : ............................... 138 
Fig. 2. Dorsal view of the spire, natural size. 

STRAPAROLLUS SUBUMBILICATUS Worthen .. " .......................... 142 
Figs. 3 and 3 a. Front and back views, natural size. 
Fig. 3 b. Dorsal view of a larger individual, with a more depressed spire. 

ORTHONEMA CARBONARIUM Worthen ..................................... 145 
Fig. 4 and 4 a. Opposite views of spire, natural size. 

PLEUBOTOMARIA MONTEZUMA Worthen .................................. 136 
Fig. 5. View of lower volution, natural size. 
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PLATE XXV. 

LEPETOPSIS CHESTERENSIS Worthen .......................... . 
Fig. 1. Vertical view, natural size, 
Fig. 1 a. Lateral view of same. 

PAGE. 
. ...... 140 

BTRAPAROLLUS VA.RSOVIENSIS Worthen ...................... -·.... 142 
Fig. 2. Dorsal view natural size. 
Fig. 2 a. Profile view of same. 

PLEUROTOMA.Rli NAUVOOENSIS Worthen...... . . . . . . . . . . . . . . . . . . . 137 
Fig. 8. Limestone cast natural size, 

NATICOPSIS MADISONENSIS Worthen ..................................... 144 
Fig. 4. Profile view natural size. 
Fig. 6. Opposite view of same. 

BELLEROPHON GIGANTEUS Worthen ...................................... 143 
Fig. 5. Dorsal view natural size. 
Fig. 5 a. Lateral view of same. 

MURCHISONIA. LASA.LLENSIS Worthen .................................... 141 
Fig. 7. View of spire natural size. 
Fig. 7 a. Outline view of same enlarged 2X. 
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ORTROCERAS lLLlNOlENSE Worthen .. : .................................. 148 

Fig. 1. View of outer ehamber with septa attached. 
Fig. ~ a. View septate port.ion. 
Fig 111. Transverse section showing position of siphunc!e. 

NAUTILUS MONTGOMERYENSIS Wortb,en .................................. ux 
Fig. 2. Lateral view; natural size. 

Ol\TROCERAS OKAVENSE Worthen ........................................ 149 

Fig. 3. View of a nearly perfect specimen; natural sizn. 

ORTROCERAS LASALLENSE Worthen ..................................... 14!1 

Fig. 4. View of a specimen natural size. 
Fig. 4 11. Fragment of the test enlarged 2X. 

GONlA.TlTES MONROENBlS Worthen ....................................... 15~ 
Fig. 5. Lateral view showing form of the septre. 
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NAUTILUS MONTGOMERYENSIS Worthen ............... . . ............ 14~ 
Fig I. Dorsal view showing form of the septa. 

ASCOCEIU.S SOUTHWELL! Worthen ..................................... 151 

Fig. 2. Side view natural size. 
Fig. :.! 11. End view showing position of siphuncle. 

TEMNOCHEILUS SCOTTENSE Worthen ..................................... 151 

Fig. 3. Lateral vitJW natural Rize. 
Fig. !l 11, Profile view of same. 
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SOLENOCHEILUS (?ENDOLOBUS) INDIANENSl!l Worthen ................. 150 

Fig. 1. Lateral view, natural size. 
Fig. 1 a. Outline view of septate portion. 

COLPOCARIS CHESTERENSIS Worthen .................................... 15:1 

I<ig. 2. View of a carapace valve, natural size. 

SOLENOCARIS SANCTI-LUDOVICI Worthen ................................ 153 

F'ig, 3. View of carapace valve, natural size. 
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Fig. 1. PHACELOPOBA PEBTENUIS Ulr ....................................................... 406 
1. A portion of the zoarium. Natural size. 
1 a. Several segments. x 25. 
1 b. Vertical section, x 25. 
1 c. Transverse section showing relative siz·e and position of the aperture, 

and the small lucid spot above, x 50. 
Top of Trenton or base of Cincinnati group, Alexander County, Ill. 
Illinois State Museum. 

Fig. 2. PHACELOPOBA CONSTBICTA Uh: .... · .................................................. 406 
The type specimen natural size and magnified 25 times. 
Trenton limestone, Burgin, Ky. E. 0. Ulrich. 

Fig. 3. PHYLLOPOBINA GBANISTBIATA Ulr ... , ..................... , ............. , .......... 639 
s. An example showing reverse,Jiat. size. 
3 a. Portion of same, x 18, showing character of reverse. 

Top of Trenton, Alexander Co., 111. Illinois State Museum. 

Fig. 4. PBOTOCBISINA EXIGUA Ulr. (See also PJ; Lill.) .................................. 405 
4. Two examples of the nat. size. 
4 a. Poriferous side, showing arrangement of apertures and accessory 

pores, x 18, 
4 b. Non poriferous side, x 18. 
4 c. Transverse section, x 18. 

Cincinnati group, Wilmington, Ill. Illinois State Museum. 

Fig. 5. HELOPOBA IMBBICATA Ulr . . .. .. . .. . . . . . . . . . . .. . . . . .. .. .. .. .. .. . . .. .. . . .. .. . . .. .. .. . . 644 
Lower portion of a segment, x 18. 
Cincinnati group, Wilmington, Ill. Illinois State -Museum. 

Fig. 5 a. HELOPOBA FBAGILIS Hall. {See also fig. 18, in text,) .......................... 643 
The ordinary appearance of a transverse section of this species. 
Clinton group, Flamborough. Head, Canada. 

Fig. 6. ABTHBOCLEMA ANGULABE UJr, ...................................................... 641 
6. One of the primary segments. Natural size, and x 12, 
6 a and 6 b. The upper and lower extremities. of one of the secondary seg­

ments, x 18. At the left of fig. 6a it is shown in natural size. 
Cincinnati group, Wilmington, Ill. Illinois State Museum. 1 

Fig, 6 c. ABTHBOCLEMA PULCHELLUM Billings ......... , ............. , .......... , ......... 612 
A transverse section of a primary segment, x 18. At the upper side the 
secti0n passes through the "socket." 



Plate XXIX-Uo11f.i1111ed. 

Fig. 7. NEMATOPORA LINEATA Billings ...................................................... 646 
7. A branch. Natural size. 
7 a. Portion of same x 18. 
7 b. Vertical section, x 18. 
7 c and 7 d. Two transverse sections, x 18, the first abnormal. 
7 e. Portion of 7d, x 50, to show the minute axial tubes and wall structure, 

Anticosti Island. 

Fig. 8. NEMATOPORA ALTERNATA Ulr ..................................................... '. .. 646 
8 and Sa. Branch, natural size, and a portion, x 18. 

Top of Trenton, Alexander Co., Ill. Illinois State Museum. 

Fig. 9. NEMATOPORA RETRORSA Ulr ..................................•...................... 645 
9 and 9 a . . Fragment. Natural l"ize, and a portion, x 18. 
9 b. N ertical section, x 18. 

Top of Trenton, Alexander Co.; Ill. IllinoiR State :Museum. 

Fig. 10. NEMATOPORA FRAGILIS Ulr .......................................................... MG 
10. A fragment, showing mode of branching. Natural size. 
10 a. Portion of same, x 18. 
10 b. Vertical section, x 18. 10 c. Transverse section, x 50. 

Top of Trenton, Alexander Co., 111. Illinois State Museum. 

Fig. 11. NEMATOPORA DELICATULA UJr ...................................................... 646 
11. A complete example. Natural size. 
11 a. The basal portion x 18. 
11 b. Transverse section, x 50. 

Alexander Co., fil Illinois State Museum. 

Fig. 12. NEMATOPORA QUADRATA Ulr ..........•.................................... ~ ......... 644 
12. A branch. Natural size. 
12 a. Portion or same, x 18. 
12 b. Vertical section, x 18. 
12 o. Transverse section, x 50. 

Trenton limestone, Trenton Falls, N. Y. E. 0. Uldch. 
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l'LA'l'E XXX. 

Fig. 1. PTILOTRYPA OBLHIUATA Ulr ................ . 
l. A fragment of the speeies. Natural size. 
I a. Surface of same xl2. 
I Ii. Tangential section showing usual charadcrs and accessory pores. 
I c. Vertical section. Natural si>,e. 
1 d. Portion of same xl8. 
I e. Transverse section xl8. 

Cincinnati group, Will Co., Ill. 
Illinois State Museum. 

PAGE. 

Fig. 2. EURYDIUTYA STERLINGENSIS Ulr ... 
2. A fragment. Natural size. 

. ............ ' .... ;)~:!: 

2 a. Portion of surface xl2. 
Cincinnati group, Sterling, Ill. 
Illinois State Museum. 

Fig. ;). EURYDICTYA MONTIFERA Ulr ... : . .... 
3. A frond showing distribution and character of monticules. 
3 a. Surface of same xl2. 
3 Ii. Tangential section xl8. 

.. .... 521 

3 c. Half of a vertfoal section of a frond xl8. Shows a third layer of cells 
on the righ 

3 rl. Half of a transYerse section. xl8, showing median tubuli. 
Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. 4. EURYDICTYA CALHOUNENSIS Ulr ...... '. ... 
4. Fragment of a frond. Natural size. 
4 a. Surface xl8. '!.'he solid monticule is an usual feature. 
4 Ii. Tangential section xl8. 
4 c. Portion of a vertical section xl8. 

Trenton limestone, Calhoun Co., Ill. 
Illinois State Museum. 

. .... 5~lJ 
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PLATE XXXI. 

PA.GE. 
Fig. 1. PACHYDICTYA. FENESTELLIFORMIS var. CORTIOULA. Ulr ..................... : ..... 526 

1. A nearly perfect example of this species. Natural size. 
Cincinnati group, Wilmington. Ill. 
Illinois State Museum. 

Fig. 2. PACHYDICTYA. FIRMA Ulr ............................................................. 525 
2. A twisted example, with .a transverse section of same. Natural size. 
2 a. Surtace of same x12. 
2 b and 2 e. A vertillal section. Natural size, and a portion x12. 
2 c antl 2 d. Tangential sections x18. The first divides the zoarium just be­

neath the surface; the second just above the median laminai. 
2 f. Transverse section x25. Showing median tubuli. 

Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. 2 g. PACHYDICTYA. SPLENDENS. Ulr. (See also Pl. XXXII) .. ···················· .... 523 
A specimen of the specie> which was at first supposed to belong to 
P.firm~ · 

Fig. 3., PACHYDICTYA. GIGA.NTEA. Ulr ....................................................... 524 
3. Example of the nature,! size and section to show its thickness. 
3 a. Surface of same x12. The apertures often appear smaller and the 

walls thicker than shown here. 
3 b. A deep tangential section showing the median tubuli below and the 

character of the zorncia just above the central laminai xl8. 
3 c. A tangential section passing through the zoarium jugt beneath the sur­

face x18. Part of one of the solid maculre is shown at lower left hand 
corner. 

3 d. Transverse section x18. 
3 e. Vertical sectio · 

C oup, Wilmington, Ill. 
Illinois State Museum. 
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PLATE XXXII. 

. PAGE. 
Fig, J, PACHYDICTYA SPLENDENS UJr ...................... .' .................. " ............ 523 

1. An example of the ordida.ry size and shape, natural size. 
I a. Surface of same x12. 
1 b. Tangential section cutting the 21oarium just beneath the surface xl8. 

Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. 2. HOMOTRYPA GELASINOSA Ulr ........................................................ 410 
2. View of type specimen showing arrangement of the dimple like maculre. 
2 a. Surface of same x12. 
2 b. Tangential section x18. 
2 c and 2 d. Vertical section natural size and a portion x18. 

Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. 3. HOMOTRYPA FLABELLARIS UJr ....................................................... 411 
8. A nearly complete example, natural size. 
3 a. Surfa~e of same xl2. 
8 b. Tangential section x18. 
3 c. Vertical section showing the thin wavy walls and large cystiphragms 

x18. 
Cincinr ati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. 4. MONTICULIPORA LAMELLOBA Ulr ............................................. , ...... 408 
4. Portion of the surface of a mass several inches in diameter x12. 
4 a. Tangential section of the usual appearance x18. 
4 b. Part of a vertical section, showing one layer complete and portions of 

twe others x18. The walls have the peculiar structure common to the 
genus. 
Cincinnati group, Wilmington, Ill. 

Fig. 5. HOMOTRYPELLA CONTEXTA UJr ...................................................... 412 
5. The type specimen of the natural size. 
5 a. Tagential section of same, showing the rounded zomcia with t.heir small 

acanthopores and cystiphragms, and the anugular mesopores xl8. 
5 b. Vertical section of same xl8. The zomcial tubes have a se>ries of cysti­

phragms, while the mesop01es only have straight diaphragms. 
Cincinnati group, Wilmington. Ill. 
Illinois State Museum. 
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Fig. 1. PACHYDICTYA EVERETT! Ulr ......................................................... 523 
1. An example of the natural size. 
l a. The surfaee of same, xl2. 
l b and l c. Two portions of a tangemlal seetion, whieh divides the zoweia 

at different levels, the first showing their character near the surface, 
the latter just above the median laminre. 

l d. A small portion of 1 c x50, to show the median tubuli in the eell walls. 
1 e. Vertical seetion, xl8. 
1 f. A small portion of a transverse seetion showing tl\.e large median tu­

buli and thin median laminre. x50. 
Trenton limestone, Dixon, Ill. 
Colleetion of E.:o. Ulrioh. 

Fig. 2. DIPLOTBYPA PATELLA Ulr .......................................................... 458 
2. An example of the ordinary size. 
2 a. Sectional view of same to show Its thickness. Natural size. 
2 b. Surface of same, xl2. 
2 c. Tangential section, xl8, 
2 d. Small portion of a vertical section, x18. 

Cincinnati group, Oxford, Ohio. 
E .. O. Ulrich's oollection. · 

Fig. 3. DIPLOTBYPA? DUBIA Ulr ............................................................ 459 
8. Tangential section of this speeies, xlS. 
8 a. A small portion of same to show wall structure and mesopores, x50. 
8 b. Several tubes of a vertical section, xlS. 

Cincinnati group, Wilmington, Ill. 
E. 0. Ulrich's collection. 

Fig. 4. CALLOPOBELLA NODULOSA UJr.. .. .. .. .. .. .. .. .. .. . . .. .. . .. . . .. . .. .. .. . .. .. .. .. .. .. . 418 
4. The only example seen. Natural size. It is attached to a fragment of 

Strophomena. 
4 a. Surface of same, xl2. 

lllinois:State Museum. 

Fig. li. CALLOPOBA~BUBNODOSA Ulr ........................................................ 417 
5. A fragment of the ordinary size and usual character. Natural size. 
5 a. Surfooe of same, xl2. 
5 b. Tangential section, xl8. The right half cuts the cells nearer the surface 

than the left. 
5 c. Portion of vertical section, showing the tabulation of the tubes, xl8. 

Cincinnati group, Blanchester, Ohio. 
E. O.tUirich's collection. 
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Fig. 6. NICHOLSONELLA CUlllULATA U!r ..................................................... 423 
6. A fragment showing the usual external features of the species. It. is 

hollow and consists of several layers. Natural size. 
6 a. Surface of same, xll!, More perfect examples recently obtained show 

that the interspaoes between the zoracia apertures are minutely granu­
lose. 

6 b. Tangential section, x18. 
6 c. Vertical section representing part of a layer, much thicker 'than usual, 

xl8. 
Cincinnati group, Wilmfogton, Dl. 
Illinois State Mu eum. 
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Fig. 1. CONSTELLA.RIA. PA.RVA. Ulr ............................................................ 424 
1. A fragment, of the natural size. 
1 a. Tangential section xl8, showing the arrangement of the zooocia and 

mesopores, around one of the stellate maculre. 
1 b. Vertical section xl8, showing the tabulation of the zooocia and meso­

pores. 
Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. 2. TREMA.TOPORA.? NITIDA UJr. .. .. .. .. .. .. . . .. .. . .. . . . .. .. .. . .. . .. .. . . .. .. .. . . .. .. . . .. 419 
2, 2 a and 2 b. Four fragment" of this species. Natural eize. 
2 o. The surface xl2, showing the form of the small zooocia apertures. 

Cincinnati group, . Savannah, Ill. 
Illinois State Museum. 

Fig, 3. TREMATOPORA DEBILIS U!r .......................................................... 419 
3 and 3 a. Two fragments of thie species, showing its mode of branching. 

Natural size. 
3 b. Surface x12. 
3 c. Tangential section xl8, showing character of zooocia interspaces, and 

small aeanthopores. 
3 d. Vertical section x18. The mark at the bottom of the figure indicates 

the center of the branch. 
Top of Trenton, Alexander County, Ill. 
Illinois State Museum. 

Fig. 4. LEIOCLEMA.? WILMINGTONENSE Ulr .. .. .. .. . .. .. . . .. .. . . .. .. .. . .. . .. .. .. .. . . .. . . .. . 426 
4. Fragment, natural size. 
4 a. ·Tangential section xl8. 
4 b. Vertical section x18. The section passes a little obliquely through the 

branch, causing the tubes to appear interrupted. 
Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. Ii. NICHOLSONELLA. PONDEROSA. U!r ............................ : ....................... 422 
Ii. An example of this species showing its regular mode of growth. Natu-

ral size. 



Plate XXXIV.-Continued. 

5 a. The 11urface of same x12, showing its appearance when not abraded. 
b. The outer portion of a vertical section x18. 

PAGE, 

5 c. Tangential section x18, showing the characters of the zoCll<lia and meso­
pores in the zones where the latter are not entirely filled with the 
secondary deposit. 

d. Tangential section x18, showing the appearance where the section 
passes through one of the solid zones. 
Trenton limestone, Dixon, Ill. 
E. 0. Ulrich's collection. 
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Fig, }, BATOSTOMELLA SIMULATRIX Ulr .................................................... 432 

l, 1 a and 1 b. Three fragments from Ohio localities. Natural size. 
1 c. A slightly more slender example from Sterling, Ill. 
1 d. Surface of 1 a, xl2, shows its usual appearance. 
1 e. A. small portion of same, x28, showing 'the perfect condition of the 

zoracia and mesopore apertures. Also one of the opercular covers. 
1 f. Tangential ~ction x18. 
1 o. Vertical section xl8. 

Cincinnati group. 
Illinois State Museum and E. 0. Ulrich's collection. 

Fig. 2. BATOS~OMELLA GRACILIS Nicholson ................................................ 484 

Tangential section of the best preserved example seen, x35. 
Cincinnati, Ohio. 

Fig, 3. BATOSTOMA IMPERFECTUM Ulr ...................................................... 460 

3. An example of medium size. Natural size. 
3 a. Surface of same, x12. 
3 b. Tangential section, xl8, showing the incomplete diaphragmR. 
3 c. A small portion of same, x35, to show the structure of the walls more 

clearly. 
3 d. Outer portion of a vertical section, xl8. 

Cincinnati group. 
Illinois State Museum and E. 0. Ulrich's collection. 

Figs. 4 and 5. BATOSTOMA VARIAllILE Ulr. (See also Pl. XXXVIl ........................ 460 

4 and 4 a. Two fragments from Savannah, Ill. 
4 b. A ramose example from Ohio. 
4 c and 4 d. Two tangential sections. xl8. The former represents the ap­

pearance just below the surface, the latter just after the tubes bend 
outward. 

4 e. About half of a vertical section, xl8. 
5. A ramose example from Osgood, Ind. 
5 a. This figure is incorrect. 

Cincinnati group. 
Illinois State Museum and E. 0. Ulrich's collection. 
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PLA'l'E XXXVI. 

, PAGE. 
Fig. 1. BATOSTOMA VARIABILE Ulr .......................................................... 460 

Surface of example represented, by figure 5, on pl. XXXV, xl2. This 
specimen is remarkable in having exceedingly few mesopo.es. 

Fig. 2. AMPLiilXOPORA AFFINIS Ulr ......................................................... 450 
2. A fragment of this species. Natural size. 
2 a. Tangential section of same, showing thfl thin walls and large acantho­

pores xl8. 
Cincinnati group, Wilmington, III. 
Illinois State Museum, and E. 0. Ulrich's collection. 

Fig. 3. AMPLEXOPORA PUSTULOSA Ulr .................................................... .. 
3. A subramose example. Natural size. 
3 a. Surface of same xl2. 
3 b. Tangential section xl8, showing the thin walls and small acanthopores. 
3 c. Part of a vertical section xl8. 

Cincinnati group, Hanover, 0. 
E. 0. Ulrich's collect.ion. 

451 

Fig. 4. LEPTOTRYPA? STIDHAM! Ulr .................................................. · ...... 456 
4. A characteristic example of this species. Natural size. 
4 a. Tangential section, showing the thin walls, unequal zorncia and large 

acanthopores, xl8. 
4 b. Vertical section showing the regular tabulation, xl8. 

Cincinnati group, Brown Co., Ohio. 
E. O. Ulrich's collec.tion. 

Fig. 5. LEPTOTRYPA SEMIPILARIS Ulr ....................................................... 457 
5. A discoidal example. 
5 a. A smaller hemispheric specimen. 
5 b. A sectional view of 5, all natural size. 
5 c. Tangential section, xl8. 
5 d. Vertical sect.ion x18, showing the untabulated long tubee<, and several 

acanthopores. 
Cincinnati, Ohio. 
E. 0. Ulrich's collection. 
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Fig. 6. LEPTOTRYPA HEXAGONALTB Ulr ..................................................... 455 

6. An example attached to a small Orthoceras or Hyolithes. Natural 
size. 

6 a. Surface of same x12. 
Trenton limestone, Calhoun Co., Ill. 
Illinois State Museum, and E. 0. Ulrich's collection. 

Fig. 7. "LEPTOTRYPA FILIOSA? (d'Orbigny) .................................................. 456 

7. Tangential section. showing small and infrequent acanthopores, x18. 
7 a. Vertical sextion xlS. 

Trenton limestone, Calhoun Co., Ill. 
Illinois State Museum. 
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Fig. 1. HETEBOTBYPA PBOLIFICA Ulr ....................................................... 413 

1. A. nearly complete example of the frondescent form of this species. 
N ittural size. 

1 a. Surface of same xl2. 
ll b. Tangential section xl8. 
1 c. Portion of 1 b x50, to show the minute structure of walls and acantho­

pores. 
1 d, Outer portion of a vertical sextion, xl8. Near the left margin are ehown 

some of the peculiar concave diaphragms. 
Cincinnati group, Blanchester, Ohio. 
E. O. Ulrich's collection. 

Fig. 2. HETEBOTRYPA INFLECTA U!r .. , .................................................... 414 

2 and 2 a. Two fragments of this species. Natmal size. 
2 b. Surface x12. Shows its perfect condition. 
2 c. Vertical section xl8, showing structure just beneath the surface of a 

perfect example. 
Cincinnati, Ohio .. 
E. 0. Ulrich's collection. 

Fig. 3. liETEROTRYPA SINGULARIS U!r ...................................................... 415 

3. A. fragment of medium size. 3 a, one much smaller. Both natural size. 
3 b. Surface of the larger specimen xl2. Slightly worn. 
3 c. Tangential section x18. 
3 d. Portion of 3 c, x50. 
3 e. Peripheral portion of a vertical section, xl8, showing the irregular 

tabulation of the zooocial tubes. 
Cincinnati group, Wilmington, Ill. 
Illinois State:Museum. 
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Fig. 1. TBE:MATOPOBA CALLOPOBOIDEB U!r ................................................ 420 

1. Natural size view of the type specimen. 
1 a. l:lurface of same, x12. 
1 b. Tangen~ial section, showing small acanthopore3, xl8. 
1 o and 1 d: · Two portions of a ·vertical ·section, xl8. 

Top of Trenton, Alexander Co., Ill, 
Illinois State Museum. 

Fig· 2. MoNoTBYPELLA CBASSI:MUBALis Ulr.. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. . . .. . . .. 452 
2 and 2 a. Two examples of this species showing mode of branching and 

size of stems. The drawing of the cells on 2 a, is not natural. 
2 b. Surface xl2. In other examples the interspaces are not flattened, and 

the sloping areas meet. 
2 c. Tangential section of an example in which the zorncia are almost iso­

lated, xlS. 
2 d. Tangential section of another specimen in which the zorncia are mainly 

in contact x35. 
2 e. Vertical seciion of same specimen that furnished 2 o, xl8. It shows the 

strongly tabulated interspaces. 
2 f. Portion of 9. transverse Election, xl8, showing rhomboidal form of zorncia 

in the axial region. 
Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. 3. HoMoTBYPA ABBuscuLA Ulr ......................................................... 409 
3. Part of a fine example of this species. Natural size. 
3 a. SurfaJe of one of the branches xl2, showing the oblique apertures. 
S b. Tangential section, xlS. 
3 o. Vertical section, xlS. This example was not sufficiently developed to 

show cystiphragms. Section since prepared prove that in fully matured 
examples there are two or three of those structures near the surface 
in each zorncial tube. 
Birdseye limestone, High Bridge, Ky. 
E. 0. Ulrich's collection. 

Fig. 4. MoNOTBYPA BECTlllUBALis Ulr .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. . 462 
4. A sub-hemispherio example. Natural size. 
4 a. Tangential section, x18. with a small portion at the upper right hand 

corner, x50. 
4 b. Vertical section, x18, showing the remote diaphragms and thin straight 

walls. 
Cincinnati group, Alexander Co .. Ill. 
Illinois l:ltate Museum. 
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Fig. 1. 0ERA111'.0PORA IMBRICATA Hall ....................................................... 463 

1. Tangential section showing irregular mesopores, faint lunarium. and 
peculiar wall structure, x18. 

1 a. Portion of a vertical section, showing the cellulose basal layer, xl8. 
1 b. Tangential section to show the irregular structure of basal layer, x18. 

Fig. 2. CERAMOPORELLA? OHIOENSIB CNieholsonl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 466 
2. Tangential section showing well marked lunarium, xl8. 
:! a. Vertical see.tion, x 18, consisting of a complete layer, and a portion of 

another. 

Fig. 3. DIAMESOP: RA VAUPEL! Ulr. (See also Pl. XLI,) .................................. ·168 
3. Vertical section, x18. The two sides of the hollow stem have been 

brought close together 
3 b. About one-fourth of a transverse section, showing thickness . of the 

zoariuin, xis.' 

Fig. 3 a. DIAMESOPORA COMMUNIS Ulr. (See also Pl. XLI.) ..... ; . . . . . . . . . . . . . . . . . . . . . . 169 
Tangential section showing irregular wall structure, mesopores, and 
lunaria, xl8. 

Fig. 4. CREPIPORA SIMULANS Ulr. (See also Pl. XL,) ..................................... 470 
4. Vertical section, passing through one of the maculre, xl8. 
4 a. Tangential section showing a macula and the peculiar lunaria, x18. 

Fig. 5. 0HILOPORELLA FLABELLATA Ulr .................................................... 381 
5. Tangential section showing minute structure as in figures 2 and 3a,x18. 
5 a. Vertical section showing the long tubular zomcia, x 18. 
5 b. Transverse section. x 18, showing the irregular, thin walled tubes of 

.the axial region. 

These figures are introduced to complete the generic illustrations of the CERAMO­
llORIDJE, to which this plate is devoted. The species is rather common at the tops of 
the hills at Cincinnati, Ohio. 

Fig. 6. 0ERAMOPOBELLA DISTINCTA U!r .................................................... 46i 
6. Tangential section, xl8, showing the characters of the genus. 
6 a. Vertical section, xl8, showing two complete layers growing in different 

directions. 
Cincinnati,:Ohio. E. O. Ulrich's collection. 

* The thin sections illustrated on this plate, the same as all the others figured on 
the plates of this volume, we,-e prepared by E. 0. Ulrich, and are now in his collection. 
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Fig. 1. CBBPIPOBA? EPIDEBMATA Ulr .................................... , .................. 471 

1. Under surface of an example of medium size. 
1 a. Upper surface of a fragment showing arrangement of zocecia and 

maculm. Natural size. 
1 b. Portion of la, x9, showing nearly direet apertures and slightly elevated 

lunarium. 
1 c. Lower portion of a vertical section from the basal plate up, x18. 
1 d. Upper portion of a vertical section, xl8, showing the serrated walls. 
1 e. Tangt1ntial section, x18, showing the usual form of the zocecia and the 

radially lined lunaria. 
Cincinnati group, Wilmington, Ill, 
Illinois State Museum. 

Fig. 2. CBEPIPOBA IMPBESSA Ulr...... .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. 471 
2. Natural size view of the type specimen. It is attached to a crinoid 

column or some other cylindrical body. 
2 a. Surface of same, xl2, showing the exceptionally developed lunaria and 

a portion af one of the large maculre. 
Cincinnati group, Covington, Ky. 
E. O. Ulrich's collection. 

Fig. 3. CBBPIPOBA SIMULANS Ulr. (See also Pl.XXXIX.) ................................ 470 
8. Portion of a large encrusting example, showing distribution of the ele­

vated maculm and zocecia. Natural size. 
8 a. Surface of same, x12. 

Cincinnati group, Covington, Ky. 
E. O. Ulrich's collection. 

Fig. 4. CBEPIPOBA SOLIDA Ulr .............................................................. 472 
4. Portion of a large expansion on the shell of a Cephalopod. Natural size. 
4 a. Surface of same x12, showing one of the solid maculre. 
4 b. Tangential section of same xl8, showing the structure of one of the 

maculre and the distinct lunaria. 
Cincinnati group, Covington, Ky. 
E. O. Ulrich's collection. 

Fig. 5. CBEPIPORA REMISPHll!lBICA Ulr ..................................................... 472 
5. Profile view of an example of the usual form. Natural size. 
5 a. Tangential section xl8, showing character of zocecia and Iunaria, and 

one of the small maculre. 
5 b. Portion of a vertical section x18, showing tabulation and irregular 

structure of the walls. 
Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 
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PLATE XLI. 
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Fig. 1. CEBA.lllOPOBBLLA. STELLA.TA. Ulr ..................................................... 465 
1. Natural size, view of type specimen, showing the stellate maculm. 
1 a. Surface of same, x9. 

Cincinnati group, Sterling, Ill. 
Illinois State Museum. 

Fig. 2. CEBA.lllOPOBELLA. GBA.NULOSA. Ulr ................................................... 466 
2. Vertical section, x 18, showingtwo layers of cells. 
2 a. Tangential section, x18, showing the numerous acanthopore like gran­

ules and other peculiarities of the species. 
Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. s. ANOLOTIOHA. ·PONDEBOSA. Ulr ........................................................ 473 
S. .A.n example of this species, natural size. 
3 a. Surface of same, x9. 
S b. Tangential section showing the interrupted appearance of the· lunarla, 

and distribution of zoc:ecia and mesopores, x18. 
3 c. Small portion of a vertical section. xl8, showing the principal charac­

ters of the species and genus. 
S d. The central part of a transverse section, x18. 

Cincinnati group, Wilmington, Ill. 
Illinois State Museum. 

Fig. 4. DIA.MESOPOBA VAUPELI Ulr. (See also Pl. XXXIX.J .............................. 468 
4. 4a and 4b. Three exaniples of this .species, natural size. 
4 c. Surface of 4, x9. 

Cincinnati, Ohio. 
E. O. Ulrich's collection. 

Fig. 5. DIA.MESOPORA OOlllMUNIS Ulr. (See also Pl. XXXIX.) ........................... 469 
5 and 5 a. Two fragments of th.e ordinary size and appearance. 
5 b. Surface x9, showing one of the maculm, and the thick peristomes. 

Cincinnati, Ohio. 
E. O. Ulrich's collection. 
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Fig. 1. DICHOTRYPA GRANDIS Ulr ........................................................... 498 
1, Portion of the type specimen, natural size. 
1 a. Surface of same x9. 
1 b. Portion of vertical see.tion x18. 

I c. and 1 d and 1 e. Three parts of a tangential section, xl8; showing the struc­
ture at different levels. 
Niagara group, Kankakee Co., Ill. 
Illinois State Museum. 

Fig. 2. DICHOTRYPA FOLIATA Ulr ............................................................ 499 
2 and 2 a. Two fragments, natural size: 
2 b. Surface x9, presenting the usual appearance. 
2 o. Tangential section x 18, cutting the zooocia just beneath their apertures. 
ii d. Tangential section, xl8, showing structure near the median laminai. 
2 e. Transverse section x18. 
2 f and 2 g. Two vertical sections x18; the first shows well developed super­

ior hemi!'eptum. 
Hamilton group, Buffalo, Iowa . 

. E. 0. Ulrich's collection. 

Fig. B. TlENIOPORA OCCIDENTALIS Ulr ...................................................... 505 
S. Fragment of this species, natural size. 
S a. Surface of same x9, showing linear arrangement of zorecia. 
S b. Tangential section xl8, showing one of the four faces, and, near the left 

margin, the sharply defined vertical lamina. 
3 o. Transverse section xl8, showing thickness of outer portion of zoarium. 

Hamilton group, Buffalo, Iowa. 
E. O. Ulrich's collection. 

Fig. 3 d. TlENIOPORA PENNIFORMIS Nicholson ................................ " ............ 505 
Transverse section of this species introduced for comparison with Ilg. Sc. 
Hamilton group, Eighteen Mile Creek, N. Y. 

Fig. 4. CYSTODICTYA HAllULTONENSIS.Uir ................................................. 498 
A group of stems showing mode of branohing, nat~ral si2;e, 
Hamilton group, Buffalo. Iowa. 
:jj), o, Ulricl!.'s colleotioIJ., 



V0L.V111. 
lJIWDJfOrH]JIDfh~~~"' 

)Up. Sil&Dev.Bryozoa.J 

lb 

PL. XLll. 

2dJ 

E.O.U&CS del.el heh. A.H.Worthen dirext The Krebs Lith.Co. Scientific Pub. Cin.O. 





PLATE XLIII. 

PAGE 
Fig. 1. CYSTODICTYA HAMILTONENSIS Ulr. (See also Pl. XLII.) ........................ 493 

Surface x9. 
Hamilton group, Buffalo, Iowa. 

Fig. 2. SCALARIPORA SEP ARATA Ulr ........................................................ 507 
An example of this species showing the widely separated transverse 
carinre. Natural size. 
Hamiltor, 'group, Thunder Bay, Mich. 
Prof. !~. H. Worthon's collection. 

Fig. 3. SCALARIPORA APPROXIMATA Ul.. .................................................... 508 
An example of this species natural size. Like the preceding its surface 
is not well preserved. 
Hamilton group, Thunder Bay, Mich. 
Prof. A. H. Worthen's collection. 

Fig. 4. EUSPILOPORA SERRATA Ulr .......................................................... 526 
4. 4 a, 4 b and 4 c. Four nearly complete examples from Buffalo, Iowa. 

E. 0. Ulrich's collection. 
4 d. Another specimen from Thunder Bay, Mich. 

Prof. A. H. Worthen's collection. 
4 e. Surface xl8, showing arrangement of zocecla and granulose interspaces. 
4 f. Tangential se0tion x 18. 
4 g. Portion of 4 f, x50, to show more clearly the minute structure of the 

interspaces. 
4 h. Vertical section x25. 

Fig. 5. EuSPILOPORA? BARRIS! Ulr .......................................................... 527 
·5. The largest specimen seen. Natural size. 
5 a. Surface of ~ame x9. It is somewhat abraded. 
5 b. Vertical section, xl8, showing the tubular oblique zooocia and irregular 

median line. 
5 c. Tangential section. x18. 
5 d. Transverse section, x 18, showing the peculiar form of the primitive 

portion of the zorncia and the irregularly flexuous mesial line. 
Hamilton group, Buffalo, Iowa. · 
E. 0. Ulrich's collection. 

llig. 6. lNTRAPORA COSCINIFORMIS (Nicholson) .......................................... 532 
6. Tangential section xl8, showing the thin zooocia walls and the numerous 

mesopores. 
6 a. A vertical section xl8, showing form of zooocia and the laminated 
stru:ture of the interspaces. 

Hamilton group, Arkona, Ontario. 
E. 0. Ulrich's collection. 
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Fig. 7. CYSTODICTYA GILBERTI Meek ........................................................ 3'20 

Two marginal rows of cells in perfect condition, x18. 
Upper Helderberg, Falls of the Ohio. 
E. O. Ulrich's collection. 

Fig. 8. COSCINIUM CRIBRIFORME Prout ..................................................... 497 
Mar/linal row of cells .x 18, showing like the preceding the perfect con­
dition of the superficial aperture among the Oystodiotyonidce. 
Ohio Falls. 

Fig. 9. BOTRYLLOPORA SOCIALIS {?) Nicholson ............................................ 490 
9. Portion of a large colony, natural size. 
9 a. Tangential section of same, xl8, showing four zooocia rays separated by 

interstitial vesicles, and at the upper left hand corner several of the 
large vesicles filling the spaces between the stars of a colony. 

9 b. Vertical section of same xl8, showing part of two layers. The small 
tabulated tubes represent the zooocia. 
Hamilton group, Erie Co., N. Y. 
E. O. UlriP.h's collectior.. 



VOL.VIII. 
@fflilfOJflB4¥b~Jl.Dl~~ 

PL.XLlll. 

f Devonian BrYozoa~ 

•• 

4ro 

5CL. 

3, 
6a,. 4-7t. 

E.O .U.& C.S de!. et hth. AH.Worthen dirext The Krebs Li th.Co. Scientific Buh. Cin. 0 





PLATE XLIV. 

PAGE 
Fig. I. FENESTELLA VERA Ulr. (See also Pl. LIV.) ........................................ 53& 

1. Obverse x9. 
1 a. Reverse x9. The portion selected has the branches a little closer than 

usual. 
Hamilton group, Buffalo, Iowa. 
E. O. Ulrich's collecition. 

Fig. 2. FENESTRAPORA OCCIDENTALIS Ulr. (See also PI. LIV.) .......................... 558 
2. An example showing the obv.erse side. Natural size. 
2 a. Surfacie of same x9, showing the carinre and large pores only, the 

branches being covered by the matrix. 
Hamilton group, Buffalo, Iowa. 
Prof. A. H. W orthen's 0ollection. 

Fig. 3, SEMICOSCINIU:M PLANODORSATU:M Ulr .............................................. 555 
3. The obverse side of a finely presei:ved example. Natural size. 
3 a. The upper or reverse,face of same, x~. 
3 b. Obverse, x9. The carina is wanting on portions <if several branches. 

Upper Helderberg, Ohio Falls. 
E. O. Ulrich's collection. 

Fig. 4. SEMICOSCINIU:M RHO:MBICU:M Ulr. (See also Pl. LIV.) ............................ 556 
4. Portion of the obverse surface x9, showing the flexuous branches, thin 

keel, and large cells on the dissepiments. 
4 a. Portion of the reverse x9. 

Hamilton group, Buffalo, Iowa. 
E. O. Elrich's collection. 

Fig. 5. PHYLLOPORA A.SPERA Ulr .. .. .. .. . . .. .. . . .. .. . . . . .. . . .. .. . . .. .. . . .. . . . . .. .. . . .. .. .. .. 613 
5. An example showing only the basal portion of the zoarium. Natural 

size. 
5 a. The outer or obverse surface of same x9, showing comparative size of 

the inosculating branches and fenestrules, and the irregular elevated 
points. 

5 b. The reverse of same x9. 
Upper Helderberg, Ohio Falls. 
E. O. Ulrich's collection. 
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Fig. 6. PHYLLOPOBA'SUPEBBA Ulr. {See also Pl. LV.i .................................. 613 

6. A fragment showing the obverse face. Natural size. 
Ii a. A large specimen presenting the reverse side. Natural size. 
6 b. Portion of Ilg. 6 enlarged 9x. 
6 c. Portion of fig. 6 a enlarged 9x. 

Hamilton group, Erie Co., N_. Y. 
E. 0. Ulrich's collection. 

Fig. 7. HElllITBYPA TENEBA Ulr. {See also Pl. LIV.J .................................... 559 
7. The superficial net work, x9. 
7 a. The reverse aspe.:t of the zoarium, x9. 

Hamilton group, Davenport, Iowa. 
· E. 0. Ulrich's collection. 
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Fig. 1. RHOMBOPOBA SUBANNULATA Ulr ...... ,., ..... , ..... , ...................... , ........ 648 
l, 1 a and 1 b. Three specimens showing mode of branching and faint annu­

lations. Natural size. 
1 c. A somewhat worn specimen doubtfully referred to this species. Natu-

ral size. 
l d. Surface of fi~. 1, xl2, showing fully matured condition. 
1 e. Tangential se ition of an old example, x25. 
1 f. Surface of fig. 1 a, Showing appearance of young evamples, xl2. 
1 g. Tangential section deeper than 1 e, showing less mature stage, x25. 
1 h. Vertical section, x25, showing superior hemisepta and fiexuous walls. 
1 i. Transverse section, x25. The transverse lines near the margin do not 

represent the diaphragms but hemisepta. 
Hamilton group, Buffalo, Iowa. 
Prof. A. H. Worthen and E. O. Ulric:ill's collections. 

Fig. 2. RHOMBOPOBA SULCIJ!'EBA Ulr .................. " .. " .. " .. " .. " ........ " .. " .. " . . 649 
2. Fragment, of the natural size. 
2 a. Surface of same, xl2, showing the external features of the species. 
2 b. Tangential section, x25, showing the thick interspaces and acanthopures. 

Hamilton group, Davenport, Iowa. 
E. 0. Ulrich's collection. 

Figs. 3 and 4. RHOMBOPOBA LINEINODIS Ulr""" ... " .... " ..... " ". "." ....... "."" .. 649 
3. Three specimens showing natural size and manner of growth. 
3 a. Surface of right hand example, x12, 
3 b. Portion of central example, xl2. 
4. Two examples of a more frequently branching variety of this species. 
4 a. Surface of one near its base, x.12. The specimen is either abraded or 

has the granules and apertures obscured by a deposit of calcareous 
material. 
Up. Helderberg, Ohio Falls. 
E. 0. ,Ulrich's collection. 

Fig. 5. DEKAYIA DEVONICA Ulr" .......... ". " ... " .. "" " .. " .. " .. """ " .. " .. " .. "" 416 
5. A fragment of a solid branch, showing slight monticules and its irregular 

growth. Natural size. 
Up. Helderberg, Falls of the Ohio. 

5 a. A branching hollow fragment, probably representing another species. 
The surface, however, closely resembles that of fig. 5. 
Hamilton group, Erie Co., N. Y. 
E. 0. Ulrich's collection. 
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5 b, Surface of 5 a, xl2, showing the irregular zorneia and large aeantho­
pores. 

5 c. Vertieal seetion of N. Y. form, x18. Shows the tubular zorncia, strong 
aeanthopores, and the epitheeal llning of the interior of the branches. 

5 d. Tangential section of N. Y. form, showing acanthopores and the gradual 
thickening of the walls toward the surface, xl8. 

Fig. 6. llt:oNTICULIPORA. WINCHELL! Ulr .................................................... 408 

6. Tangential section, x18, showing one of the group of large cells, and the 
small passage left by the eystiphragms. 

6 a. Vertical section, xl8, •howing the closely arranged cystiphragms. In 
most of the tubes they present the appearance of ordinary diaphragms. 
Hamil'.on group, Thunder Bay, Mich. 
Prof. A. H. W orthen's collection. 
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Fig. 1. MoNOTBYPELLA SIMPLEX l'lr ........................................................ 454 
J, la-and 1 b. Three specimens showing natural size and mode of growth. 
1 c. Surface xl2, showing the thin walls and polygonal form of the zoOlCia 

and portions of two groups of large cells. 
1 · d. Tangential section,lxl8. 
1 e. Vertical section, xlS, showing tabulation of zo<Beial tubes. 

Hamilton group, Rockisland, Ill. 
E.:o. Ulrich's collection. 

Fiir. 2. BATOSTOMELLA OBLIQUA U1r ........................................................ 438 
2. Tuberculated example of this species, natural size. 
2 a. Surface of same, x12, showing oblique zooocia apertures. 
2 b. Tangential section, xl8, flhowing peculiar granular structure of the 

walls and a few small acanthopores. 
2 c. Vertical section, xlS. 

Hamilton group, Alpena, Mich. 
E. 0. Ulrich's collection. 

Fig. 3. FISTULIPOBA SPINULIFEBA Romine;er .............................................. 480 
3. A characteristic specimen of this species, showing the tuberculated sur­

face. Natural size. 
3 a. Surface of same, xl2, showing one of the sub-solid tubercles, thin 

granulose walls and other features of the species. 
3 b. Tangential section, xlS. 
3 c. Portion of'3 b. x35, showing several of the peculiar hollow granules. 
3 d. Vertical section, x18, showing the irradual decrease in the size of the 

vesicles outward. 
Hamilton group, Alpena, Mich. 

Fig. 4. PETALOTBYPA COMPBESSA Ulr ....................................................... 454 
4, 4 a and 4 b. Three specimens, natural size, showing mode of growth. 
4 c. Tangential section, xl8, with numerous interstitial cells. 
4 d. Tangential section, xlS, with very few interstitial cells. 
4 e. Portion of 4 d, x35, showing structure of walls. 
4 f. Vertical section, xl8, complete only on the left side of the zigzag mesial 

line. 
Hamilton group, Davenport, Iowa, and Rock Island, Ill. 
E. O. Ulrich's collection. 

Fig. 5. PETALOTBYPA DELIC,lTA Ulr ......................................................... 454 
5. Tangential section, xl8, showing the sub-rhomboidal zoaJcia and their 

thin walls. 
5 a. Vertical section. xl8, showing the entire thickness of the zoarium, the 

short zoaJCia and strongly flexuous mesial line. 
5 b. Portion of fig. 5, x35. showing the structure o'f the walls more clearly. 

Hamilton group, Buffalo, Iowa. 
E. 0. Ulrich's collection. 
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Fig 1. FISTULIPOBA COMMUNIS Ulr. (See also PL XL VIII) .............................. 476 

1. Portion of specimen showing its natural size and the direction of its 
monticules. Many specimens are without these elevations. 

1 a. ·Surface of same, xl2, showing slightly abraded condition. 
Hamilton group, Buffalo, Iowa. 
Prof. A. H. W orthen's collection. 

Fig. 2. FISTULIPOBA STELLIFEBA Rominger .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. . . 481 
2. An example natural size, showing distribution of stellate maculre. 
2 a. Surface of same, xl2, showing arrangement of zooo~ia around the 

maculai. 
Hamilton group, Thunder Bay, Mich. 
Prof. A. H. W orthen's collection. 

Fig. a. FISTULIPOBA MONTICULATA Ulr. (See also Pl. XL VIII) ......................... ·177 
3. A tuberculated example showing mode of growth. Na'ural size. 

Prof. A. H. W orthen's collection. 
a. Smaller fragment without monticules. Natural size. 

E. 0. Ulrich's collection. 
b. Surface of fig. 3, xl2, showing usual characters. 

Hamilton group, Buffalo, Iowa. 

Fig. 4. STBOTOPOBA PEBMINUTA Ulr . .. . . .. .. .. .. .. . .. .. . .. . .. .. .. .. . .. . .. . . .. . . .. . . .. . . .. . . 487 
4 and 4 a. Two examples, one of them slightly tuberculated. Natural size. 
4 b. Surface of fig. 4, xl2, showing arrangement of zooocia and ooocia. 

Up. Helderberg, Ohio Falls. 
E. 0. Ulrich's collection. 

Fig. 5. FISTULIPOBA ASTBICA U!r. (See also Pl. XLVIII) ...............................• 477 
5. Fragment of this species; natural size. 
5 b. Surface of same, xl2. 

Hamilton group, Buffalo, Iowa. 
E. O. Ulrich's collection. 

Fig. 6. FISTULIPOBA COLLINA Ulr. (See also Pl. XLVIIU ................................ 478 
6. About half of a subcircular expansion; natural size. 

a. Surface of same, xl2, showing the thin interspaces and faintly elevated 
lunarium. 
Hamilton group, Buffalo, Iowa. 
E. 0. Ulrich's collection. 



Plate XLVII-lontinued. 
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Fig. 7. FIBTULIPOllA FOOllDI. Ulr. (See also Pl. XL VIII) ................................ 479 

7. A specimen showing distribution of maculre and zoCEcia. 
7 a. Surface of same, x9, showing the opercular cover!! closing many of the 

triangular zooocia apertures. 
Hamilton group, Rockford, Iowa. 
E. 0. Ulrich's eollection. 

Fig. 8. FIBTULIPOllA CORRUGATA Ulr ........................................................ 480 

8. Por<ion of a large expansion showing the strongly wrinkled under sur­
face, and at the bottom a small fragment showing the celluliferous 
aspect. 

8 a. Celluliferous surface, xl2, showing one of the maculre and the arrange­
ment of the zooocia :aperture. 
Hamilton group, Thunder Bay, Mich. 
Prof. A. H. Wor'hetJ's collection. 
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Fig. 1. FISTULIPORA COMMUNIS Ulr. (See also Pl. XLVID ................................ 476 

1. Vertical section, x18. 
1. a. Tangential section, xl8, showing circular form of zoracia the abE<ence of 

lunaria, and what appear to be minute perforations in the walls of the 
interstitial vesicles. 

Fig. 2. FIBTULIPORA MONTICULA.TA Ulr. (See also Pl. XL VII) ......................... 477 
2. Tangential section, x18, showing slight development of lunaria, and rela­

tive size of zoracia ap.d mesopores. 
2 a. Vertical section. x18. 

Fig. 3. FISTULIPORA ASTRICA UJ.. (See also Pl. XL VII) ................................ 477 
3. Tangential section, x18, showing strongly developed lunaria and other 

features c>f the species. 

]'ig. 4. FISTULIPORA FOORDI Ulr. (See also Pl. XL VII) ................................ -. 479 
4. Portion of vertical section from the surface down, xl8. 
4 a. Tangential section, xl8, showing form and relative size of zocecia and 

mesopores and the conspicuous lunaria. 

Fig. 5. FISTULIPORA COLLIN A Ulr. (See also PI. XL VII) ................ -.. -............ 478 
5. Tangential section, x18. The lower left hand, portion of the figure repre­

sents a macula. To the right the zocecia are separated by gradually 
decreasing interspaces. 

5 a. Vertical Rection, xl8, showing the thin and lightly fiexuous walls and 
several diaphragms wh'ch appear to be minutely perforated. 

Fig. 6. FISTULIPORA? CORRUGATA Ulr. (See also Pl. XL VII) .......................... 480 
6. Tangential section, xl8, showing the structure of the zoarium just be­

neath the surface, where the interspaces between the zoracia are 
almost entirely filled with solid tissue. 

6 a. Tangential section, xl8, showing the structure just above the basal 
lamina. Here the zoracia are arranged in longitudinal series between 
vertical plates, precisely as in Dichotrypa. 

6 b. Vertical section, xl8, showing the full length of the zocecial tubes, the 
interspaces filled with solid tissue above, moderately developed super­
ior hemisepta, and the wavy basal plate. 
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Fig. 7. BUSKOPORA LUNATA (Rominger) ...... ., ........................................... 489 
7. A lamellate example wi h slightly elevated maculre over about half of 

the surface. Natural size. 
7 a. Surface of same, x9. 
7 b. Portion of 7 a, xl8, to show more c.learly the charactet of the peristomes, 

lunaria and interspaces. 
7 c. Another portion of the surface showing many of the cells partially 

elosed by a membrane, x9. 
7 d. View of the broken edge, xl8. Shows the vesicular interstitial tissue, 

and several zomcial tubes with the grooved internal ridges. 
Upper Helderberg, Ohio Falls. 
E. O. Ulrich's collection. 
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Fig. 1. FENESTELLA BUBLINGTONENSIS Ulr ........................................... , .... 586 
1. Obverse face of a frond showing the usual chara~ters of the species, x9. 
1 a. Obverse side of another specimen having thin.ner branches and more 

elongate fenestrules, x9. 
Burlington limestone, Burlington, Iowa. 
Illinois State Museum. 

Fig. 2. FENESTELLA FILISTBIATA Ulr ....................................................... li3li 
2. Several branches showing the fine strim and distribution of the zoUl<Jia 

apertures, x9. 
2 a. The reverse face of a "'frond" showing the relatiye size of the branches 

and fenestrules, x9. Nearer the base the branches are comparatively a 
little stronger. 
Burlington limestone, Burlington, Iowa. 
Illinois State Museum. 

Fig. 3. FENESTELLA RUDIS Ulr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. 537 
3. Obverse face of a frond, x9, showing the characters of the branches and 

other features of the species near the base. 
Bentonsport, Iowa. Keokuk group. 
Illinois State Museum. 

3 a. Reverse aepect of another specimen showing the subnodose character 
of the branches, x9. 

3 b. Obverse side of a fine specimen showing the appearance of the frond 
toward the upper margin. Also several of the supposed oraeia, x9. 
Keokuk group. Warsaw, Ill. 
Illinois State Museum. 

3 c. Portion of fig. 3 b, x18, to show the fine striations, compressed tuber­
cles, and the operoular covers. 

3 d. A small portion of the reverse of a well preserved example, showill&' 
irregular nodes. 
Keokuk group, Nauvoo, Ill. 
E. 0, Ulrich's collection. 

Fig. 4. FENESTELLA LIMITABIS, UJr ......................................................... 538 
4. Obverse face, x9, showing the relative ·size of the branches and fenes­

trules, the obsolete carina, and the rather large and regUJarly alternat­
ing zorncia apertures. 

4 a. Reverse of same specimen. but from another portion w4ere t4e branclle!! 
are more rigid, x9. 
Keokuk group, Bentonsport, Iowa. 
Jllinois State Museum. 
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PLATE L. 

PAGE. 
Fig. 1. FENESTELLA REG ALIS U!r. (See also Pl. LIV) ..................................... 538 

1. Portion of the obverse face of a nearly complete frond, x9, showing rela­
tive size of branches, disrnpiments, and: fenestrules, and the strong 
carina. 

1 a. Reverse aspect of a frond, x9. 
Keokuk group, Kings Mountain, Ky. 
E. 0. Ulrich's collection. 

Fig. 2. FENESTELLA COMPRESSA var. NODODORSALIS ·u1r ................................. 540 
Portion of !he reverse face of a large frond, x9, showing the strong 
irregular nodes and the relative size of the branches, dissepiments and 
fenestrules. 
Keokuk group, Kings Mountain, Ky. 
E. O. Ulrich's collection. 

Fig. 2 a. FENESTELLA COMPRESSA Ulr... . .. . . . . . . .. .. .. . . .. .. . . .. . . .. . .. . .. .. .. .. .. . . . .. . . . 539 
The obverse side of a very perfect example, x9, showing the narrow 
branches, prominent carina with its row of tubercles, and the angular 
dissepiments. 
Keokuk group, Kings Mountain, Ky. 
E. 0. Ulrich's c01lection. 

Fig. 3. FENESTELLA MULTISPINOSA UJr ..................................................... 540 
3. The obverse face of the basaJ portion of a frond, x9. 

Keokuk, Iowa. .E. O. Ulrich's collection. 
3 a. The reverse side of same, x9, showing rounded fenestrules and the 

numerous granules on both the branches and dissepiments. Farther 
out on the fronds the dissepiments are thinner, the fenestrules more 
nearly subquadrate and the branches appear straighter. 

3 b. Thin section, xl8, showing structure of the dense substance on the re­
verse. 

3 o. Obverse face of a frond sh owing the appearance near the free mar-
gin, x9. · 

3 d. Thin section of a specimen with slightly larger fenestrules thm usual, 
xl8. Shows the minute structure at different levels. 
Keokuk group, Kings Mountain, Ky. 
E. 0. Ulrich's collection. 
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Fig. 4. FENESTELLA TBISEBIALIS Ulr. . . . . . . . ............................................... 541 

4. Obverse face of an example in a fairly good state of preservation, x9. The 
long tubular spines which are now known to have been present be­
tween the aperturas of each range, were broken away in freeing the 
specimen from the shaly matrix. 

4 a. Thin section showing structure of frond at different levels, xl8. At the 
lower left hand corner the black spot ' represent the bases of the 
tubular spines. 

Fig. 5. FENEBTELLA $EBBA.TULA Ulr ...........•............................................. 544 

5. Obverse face of a perfect fragment, x9. 
5 a. Portion of fig. 5, xl8, showing as usual three cell apertures to the fenes­

trule. 
5 b. Reverse aspect of same specimen, x9. In other examples the dissepi­

ments are somewhat stronger and the fenestrules a little wider. 
5 c. Profile view of a branch to show the serrate appearanoe of the carina. 

Warsaw beds, Warsaw, Ill. 
Illinois State Mus<3um. 
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Fig. 1. FENESTELLA EXIGUA Ulr ............................................................ 545 

1. Obverse face of the best specimen seen, showing the narrow and ~lightly 
fiexuous branches, x9. 

1 u. RBverse face cif !<az!ie; x9. The tubercles are not as strong as usual. 
Warsaw beds, Monroe Co., Ill. 
Illinois State Museum. 

Fig. 2. FENESTELLA TENAX Ulr .............................................................. 546 
2. Obverse face, x9, showing the usual appearance of the Warsaw beds form. 
2 a. Portion of same. xl8. 
2 b. Reverse aspect of another fragment, x9. 

Monroe Co., Ill. 
Illinois State Museum. 

2 c. Several branches of a specimen of the Chester group form,xl8. This 
agrees with the Warsaw beds specimen. 

2 d. A branch and two rows of fenestrules, xl8, showing their usual. form 
and relative size. 

2 e. The reverse Ride of a branch of a varill'ty with larger fenestrules and 
only 24 or 25 cells in 5 mm., x18. 
Chester group, Sloan's Valley, Ky. 
E. O. Ulrich's collection. 

Fig, 3. FENESTELLA ELEVATIPOBA Ulr ...................................................... 549 
3. Obverse side of a fragment, xl8. As seen lying on the surface of slabs 

the nearly fiat branches appear almost to be in contact. 
3 a. Reverse side of another fragment showing the strong rounded stria­

tions, xl8. 
Chester group, Kaskaskia, Ill. 
Illinois State Museum. 

Fig. 4. FENESTELLA FLEXU.JSA Ulr .......................................................... 548 
4. Obverse face of a fragment,x9, showing strongly fiexuous branches. The 

tubercles on the keel are not _8hown strong enough. 
4 a. Reverse side of another specimen, x9, showing the usual appearance of 

this side. 
4 b. Several branches of a very perfect fragment, with the branches some­

what more rigid than in fig. 4, x9. 
4 c. End view of several branches showing their form and the elevations of 

the tubercles, x9. 
Chester group, Sloan's Valley, Ky. 
E. O. Ulrich's collection. 
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Fig. 5. FENESTELLA CESTRIENSIS Ulr .............. ; .............. , , ........................ 547 

5. Reverse side of a frond showing narrowly rounded brand:e3 and irregu­
larly distributed nodes, x9. 
Chester group, Sloan's Valley, Ky. 
E. 0. U1rich's colle3tion. 

5 ·a. Thin section, x18, showing form of zorecia at dif"erent levels. 
5 b. Obverse face, x9, showing the relative size of branches and fenestrirles, 

the thin ca.rime, and the small node3 on same. 
Che<>ter group, Kaskaskia, Ill. 
Illinois State Museum. 

Fig. 6. FENESTELLA FUNICULA Ulr .......................................................... M2 

6. Obverrn side of a specimen, x9, showing the lax growth, cord-like carina 
and the peculiar zocecia apertures. 
Keokuk group, Keokuk, Iowa. 
E. O. Ulrkh's collection. 
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Fig. ]. FENESTELLA CINGULATA Ulr ................ '" ............. , ........................ 54S 

1. Obverse surface, x9, of the· best speeimiln seen. In manv the dissepi­
ments are mo:::e elevated. 

I a. Reverse of a variety of this specieB having longer fenestrules than 
usual, x9. 

I b. Thin sec~ion, xl8, showing strueture · iust beneath the zore·:iia aper­
ture. 

I c. One of the zooocia of fig. I b, x50, to show the ring of minute tubes. 
1 d. Another portion of same section where it passes through the zoarium 

near the reverse face, x18. 
Keokuk group, Nauvoo, Ill. 
E. 0. Ulrich's collection. 

Fig. 2. FENESTELLA DELICATULA Ulr ....................................................... 549 
Fragment of this species showing the obverse side, x9. 
Lower Coal Measures, Seville, Ill. 
Illinois State Museum. 

Fig. 3. FENESTELLA MODESTA U\r ........................................................... 550 

3. Portion of a gutta-percha cast,x9. 
3 a. One branch of fig. 3 more highly magnified,xlS. 
3 b. From a gutta-percha cast of a fragment showing reverse,x9. 

Lowe~· Coal Measures, Knox Co., Ill. 
Illinois State Museum. 

Fig. 4. FENESTELLA PERMINUTA Ulr ........................................................ 551 
4. A. small almost complete specimen, x9. 
4 a. Same, x18, showing the faint carina, and the projecting 'zoaicia. 
4 b. One branch of another specimen showing the reverse, xl8. 

Lower Coal Measures, Heville, Ill. 
Illinois State Museum. 

Fig. 5. FENESTELLA WORTHEN! Ulr ......................................................... 551 
5. Portion of a specimen showing the obverse side, x9 .. 
5 a. A. branch and row of fenestrules .of fig. 5, more highly magnified to 

show more clearly the peculiar keel with its row of minut~ '·pores, 
xlS. 
Lower Coal Measures, Seville, Ill. 
Illinois State· Museum. 

Fie. 6. FENESTELLA SEVILLENSIS Ulr ........................... '." ........................ , . 552 
6. Portion of a fragment, x9. 
6 a. One branch, x18, to show the peculiarities of the cells and keel. 
6 b. Reverse, xl8. 

Lower Coal Measures, Seville, Ill. 
Illinois State Museum. 
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Fig. 7. FENESTELLA MIMICA Ulr ........................................................... · .. ii52 
7. Portion of.a specimen showing the obver!le side, x9. 
7 a. Several branches of same, xl8, for comparison with fig. 6a. 

Lower Coal :Measures, Seville, Ill. 
Illinois State Museum. 

Fig. 8. FENESTELLA CONRADI Ulr . . . .. . . . . .. . . .. . . . . . . .. . . .. . .. .. .. .. .. .. . . .. .. .. . .. . .. .. .. 553 
8. Obverse face of average specimen, x9. The flattened elevations on the 

keel should be more conspicuous. 
8 a. Shows the appearance of the reverse of same,x9. 

Upper Coal Measure, Red Oak, Iowa. 
E. O. Ulrich's collection. 

Fig. 9. FENESTELLA IN.IEQUALIS Ulr. (See also Pl. LIV.) ................................ 054. 
9. An example showing the characters of the obverse face, x9. 
S a. Reverse side, x9, showing the distinct granular strim. 

Upper Coal Measure, Sangamon Co., In. 
Illinois State Museum. 
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PLATE LIII. 

PA.Giil, 
Fig. 1. PHYLLOPOBINA TBENTONENBIB Nicholson .......................................... 640 

1. Thin section cutting the zoarium through the plane of expansion, xlS. 
1 a. Portion of same section showing the tubular zocecia just beneath their 

apertures, x18. 
1 b. Transverse section of a branch, xlS. 
1 c. Verti ·a.I section of the branch, xlS, showing basal plate, tubular zocecia 

and closely tabulated mesopores. 
Trenton limestone, Belleville, Canada. 

Fig. 2. PHYLLOPOBINA. BETICULATA Hall ................................................... 639 
2. Vertical section of branch, x25, showing basal plate, tabulated zocecia, and 

one of the tubular spines. 
2 a. Section, :x.25, cutting .the zoarium through the plane of expansion. 

Trenton limestone, Trenton Falls, N. Y. 

Fig. a. PHYLLOPOBINA COBTICOSA U\r ...................................................... 639 
3, Vertical section of branch, XIS, showing characters very much as in 1 c, 

only tne zocecial tubes have diaphragms. 
3 a. Section xlS, cutting the zoarium through the plane of expansion show­

.ing among other characters the strong mesial plate in the branch to 
the right. 
Trenton shales, Cannon Falls, Minn. 

Fig. 4. PHYLLOPOBINA ASPEBA Hall .................................. · ....................... 639 
4. Section, xlS, showing structure of zoarium just below its cellu\iferous 

face. · 
4 a. Portion of same section showing structure of the thick basal plate, xlS. 
4 b. Vertical section of a branch, x25. None of the zocecia are shown tun 

length. 
4 o. Transverse section of two branches and dissepiment, x25, the latter 

apparently non-celluliferous. 
Chazy limestone, Mingan, Canada. 

Fig. 5. PHYLLOPOBINA ASPEBATO·STBIATA Ha).l.. ........... '. ... , .......................... 639 
5 and 5 a. Two portions of a section. xlS, passing through the plane of ex­

pansion. The first shows structure of zoarium just above the basal 
plate, while the second shows the strilcture just beneath the zocecia 
apertures, where they are more or less completely isolated by the 
closed mesopores. 

5 b. Vertical section, of a branch, xlS, showing form of zocecia and the filled 
mesopores. 
Niagara group, Lockport, N. Y. 
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Fig. 6. DRYMOTRYPA DICHOTOMA Ulr ....................................................... 399 

6. Section passing through the plane of expansion, x25. It shows the struc­
ture of the zoarium at different levels, and at the top of the right 
branch, where it is somewhat twisted, the full length of the zomcial 
tubes. 
Trenton limestone. Montreal, Canada. 

Fig. 7. DRYMOTRYPA DIFFUSA Hall .......................................................... 399 
7. Transverse section of a branch, xl8, showing row of abortive cells on 

lower side of central lamina, and the distinctly laminated structure of 
the solid portions of the zoarium. 

7 a. A tangential section, x18. 
7 b. Vertical section, xl8, showing thick basal plate, the form of the zomcia 

and the abortive cells. 
Niagara group, Lockport, N. Y. 

Fig. 8. MITOCLEMA CINCTOSUM Ulr ......................................................... ;;ti!) 
8. Vertical section of a branch, xl8, showing the long tubular, thinwalled 

zomcia, and three cycles of apertures. 
8 <t, 8 b. 'l'wo transverse sections, xl8, the first passing through the stem 

just beneath, the second just above a ring of apertures. 
Chazy limestone, High Bridge, Ky. 

Fig. 9. DIPLOCLEMA TRENTONENSE UJr ..................................................... 369 
9. Tangential sect.ion of a branch, xl8, showing the zomcia cut at varying 

levels between the apertures and the median line. 
9 a, 9 b, 9 c. Three transverse sections, xl8, showing the:compressed form of 

the branches, and slight modifications in structure. 
Trenton group, Trenton Falls, N. Y. 

Fig. 10. DIPLOCLEMA SP ABS UM Hall ....................................... , ................ 369 
Tangential section, xl8, showing structure similar to lower half of fig. 9. 
Niagara group, Lockport, N. Y. 

Fig. 11. PROTOCRISINA EXIGUA Ulr. (See also t'l. XXIX.) ........................ . : ...... 405 
11. A deep tangential section ,xl8, tihowing the tubes that open on the side 

of the branches throughout their length. 
11 <t. Portion of same section where it passes just beneath the mouths of 

the dorsal rows of cells, xl8. 
11 b. Vertical section, x18. 
11 c. The same kind of section as fig. 11, taken from Trenton Falls, N. Y. 

specimen, in wbich the zomcia are a little shorter than usual. 
11 d, 11 e. Two transverse sections, xl8, showing the four ranges of zomcia, 

and the thick outer walls. 
Trenton limestone, Montreal, Canada, and Trenton Falls, N. Y. 
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Fig. 1. PHYLLOPORINA DAWSO'.NI Ulr ........................................................ 331 

l, 1 a, 1 b. Sections passing through the branctes near the middle of their 
thickness, x18. 

1 c. A slightly oblique section, showing mature form of zocooial apertures, 
and accessory pores, x18. 

1 d. A vflrtical section. 
1 e, 1 f, 1 g, 1 h, 1 i. Five transverse sections showing the moderate keel. 

The zooocia appear different in each because each section cuts them 
at a different point in their length, x18. 

Fig. 2. FENESTELLA llELLISTRIATA? Hall ................................................... 331 
Section showing straight mesial line, and, oblique walls, between the 
ends of the zooooia, x18. Compare with ftgs. 1 b and 4. 
Niagara group, Waldron, Ind. 

Fig. 3. FENEBTELLA VERA Ulrich. (See also Pl. XLIV) .................................. 535 
Se.ction,. x18, showing structure at different levels. 
Hamilton group, Bn:tralo, Iowa. 

Fig. 4. FENESTELLA IN&QUALIS Ulr. <See also pl. LI!) .................................. 554 
4. Deep section, x18, showing primitive portion of zoCllCia with the inferior 

'hem!septum in those of the :fight branch, and the inftections produced 
by the superior one in those of .the left branch. 

4 a. Pol'tiOn of section nearer the level of the cell apertures, x18. The depths 
at which the section passes through the branch increases gradually 
from below upwards. 
Upper ·coal '.Measures, Sangamon Co., Ill. 

Fig. 5. FENESTELLA REG ALIS' Ulrich. (See also pl. L) .......... '•' .......................... 538 
l'.\eetion, x18, showing·the large zocooia and the minute tubuli which 
pierce the outer crust. 
Keokuk group, Kings Mountain, Ky. 

Fig. 6. IsoTRYPA GOTHLANDICA Ulr ........................................................ 678 
6. Horizontal section, xl8, showing form and arrangement of cells and, on 

the left side, the lower portion of the keel. 
6 a, 6 b, 6 c. Represent three transverse sections; a. a branch with dissepi­

ments and keel; b, two branches with the keel united; and c, a branch 
just about to bifurcate, with two keels. 
Upper Silurian, Gotland. 
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Fig. 7. FENESTRAPORA OCCIDENTAL!$ Ulr. (See also pl, XLIVl ........................ 558 

7. A vertical section through height of branch and keel, xl8. 
7 a. Horizontal sect.ion, showing only the keel with three of the shallow 

cells, x18. 
7 b. Transverse section of two branches with keels, x18. 
7 c. Part of a vertical section of the basal portion of the zoarium, x18. At 

the upper left hand corner is represented a portion of the outer sub­
solid layer. In the lower portion of the figures is shown some loose 
vesicular tissue which fills the bottom of the infundibular stalk, while 
the central portion of the figure is occupied by a branch with a num­
ber of cells. Between the branch and the outer membrane the space 
is filled by vesicular tissue. xl8. 

7 d. Horizontal section of the non-celluliferous face, showing large acces­
sory cells, and two sets of minute tubuli, x18 .. 

7 e. Horizontal section showing the characters of the zoarium at different 
levels, x18. 

Fig. 8. REMICOSCINIUM RHOMBICUM Ulr. (See also pl. XLIV) ........................... 556 
Horizontal section of an old example, x18. The half of the figure to the 
right represents a portion of the sec.tion where it passes through the 
region included between the cell apertures and the tops of the keels. 
As shown, this region is occupied by irregular vesicle~. 
Hamilton group, Buffalo, Iowa. 

Fig. 9. BEMICOSCINIUM SP. UNDET. 
Transverse sectioR of a branch showing a thin knife-edge keel, x18. In 
other species of this genus the keel is expanded or even flattened at 
the summit. 
Hamilton group, Bake Oven, Ill. 

Fig. 10. HEMITRYPA TENERA Ulrich. (See also pl. XLIV) ................... : ............ 559 
10. Horizontal section, x18, showing only the principal bars on the right 

side, and the secondary bars and scalm of the superficial network on 
the left side. 

10 a. Horizontal section of the branches, xl8. 
10 b. Vertical section of a branch, xl8; the lower series of openings repre­

sent the zocecia, while the upper series represent the spaces between 
the columns which support the superficial structure. 

10 c. Transverse section of a branch through one of the columns, xl8. 
Hamilton group, Davenport Iowa. 
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Fig. I. PoLYPORA INOEPTA Hall? ............................................................ 358 
Horizontal section showing characte1 s of zomcia at successive 
stages, x18. 
Niagara group, Waldron, Ind. 

Fig. 2. PoLYPORA SHUMARD! Prout. ........................................................ 586 
2. Horizontal section, cutting the zomcia transversely at a point midway 

between their apertures and the basal layer, xl8. 
2 a. Portion of same section where the characters of the cells just beneath 

their mouths.is shown, x18. 
2 b, Basal layer, x18. 
2 c. A vertical section, xl8, showing the nearly erect zomcia. 
2 d. Tri.nsverse section of two branches united by a Q.issepiment, xl8. 

Upper Helderberg group, Utica, Ind. 

Fig. 3. POLYPORA CORTICOSA? Ulr. (See also PI. LX) ................................... 596 
Horizontal section, xl8, showing structure of obverse half of zoarium. 
Chester group, Litchfield, Ky. 

Fig. 4. POLYPORA CESTRIENSIS Ulr. (See also PI. LX) ................................... 594 
4. Horizontal section of two branches just above a bifurcation, xl8. 
4 a. Horizontal section of a large branch, xl8. 
4 b. Another portion of the branch shown in 4 a, showing the zoarial char­

acters just beneath the zomcial apertures. 
Chester group, Sloan's Valley, Ky. 

Fig. 5. FENESTRALIA BAN CTI-LUDOVICI Prout. (See also PI. LIX) ..................... 604 

Horizontal section, xl8, showing median keel and two rows of cells on 
each side. 
Warsaw beds, Warsaw Ill. 

Fig. 6. THAMNISCUS SEVILLENSIS Ulr. (See also PI. LXIIJ ........................... 610,727 

Horizontal section, xl8. 
Lower Coal Measures, Seville, Ill. 

Fig. 7. LYROPORA QUINCUNCIALIS Hall. (See also Pl. LVIll) ........................... 583 
7. Horizontal section, x18. Shows the inferior hemiseptum very clearly. In 

most cases it divides the cell into two distinct portions. 
7 a. Portion of a horizontal section, xl8, showing chara<iters just beneath 

the cell apertures. 
7 b. Vertical section, xl8, showing form of zomcia and inferior hemisepta. 
7 c. Transverse section of two branches, xl8. 

Chester group, Sloan's Valley, Ky. 
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Fig. 8. LYBOPOBA OVALIS Ulr. {See also Pl. LVIIIl ...................•.................. 585 

Vertical section showing large cells with well developed hemirnpta, x18. 
Chester group, Litchfield, Ky. 

Fig. 9. PHYLLOPOBA SUPEBBA Ulr. {See also Pl. XLIV) ................................ 613 
9. Vertical seJtion, xl8, showing large erect zocecia. 
9 a. Horizontal section, x18. The lower half represents the dense dermal 

layer, while in the upper half the zocecia are shown. 
Hamilton IJI"OUp, Erie Co., N. Y. 

Fig. IO. PHYLLOPOBA? sp. indet ............................................ , ................. 612 
Horizontal section, x18, showing the Rtructure of the zocecia at levels 
varying between their apertures and the basal layer. 
Hamilton group, Widder, Canada. 
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Fig. 1. ACANTHOCL.u>IA ANCEPB Schlotheim ............................................... 635 

1. Horizontal section of main stem and portions of two pinnm. x1°. Shows 
in the lower part the two principal ranges of zorncia. 

1 a and 1 b. Vertical and transverse section of midrib, xl8. 
1 c. Slightly oblique transverse section of one of the lateral branches. x18. 

Permian, Poesneck, Germ1my. 

Fig. 2. PINNATOPOBA ELEGANS Young and Young ........................................ 611i 
Horizontal section of midrib and pinnre, xl8, showing two ranges of 
zorncia in both. 
Carboniferous shales, Scotland. 

Fig. 8. PINNATOPOBA BETBOFLEXA Y. & Y ............... : ................................. 615 
Horizontal section of midrib and pinnre, xl8, showing the lozenge­
shaped zorncia and their peculiar arrangement in the midrib. 
Carboniferous shales, Scotland. 

Fig. 4. PINNATOPOBA LAXA Y. & y .......................................................... 611i 
4. Horizontal s-ection,:.xl8, shoWing-a·. unlseri!IJ. arrangement. of the zorecia 

in both the midrib and pinnre. 
4 a.. A deeper portion of same section where it passes through the basal 

layer. 
Carboniferous shales, Scotland. 

Fig. 5. PINNATOPOBA CONFEBTA Ulrich. (See also Pl. LXVI.) ........................... 61S 
Horizontal section, xl8, showing the large biserially arranged zorncia 
In the midrib. 
Keokuk group, Bentonsport, Iowa. 

Fig. 6. PINNATOPOBA TBILINEATA (:Meek). . ......................... ~- .................... 61111 
Horizontal section, xl8, showing the midrib with several pinnre and 
the base of a lateral branch. The hemis1111ta are better developed in 
this species than in any other of this family. 

Coo.I :Measures, Springfield, Ill. 

Figs. 7 anJ 8. SEPTOPOBA SUBQUADBANS, Ulr. (See also Pl. LXIY.) .................... 6211 
7. Horizontal section, x18. The branches are eloser together than usual. 
8. Horizontal section of another branch, xJ8. 
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Fig. 9. SEPTOPOBA BOBUSTA Ulr. (See also Pl. LXIV.) .................................. 633 

9. Horizontal section, xlB. 
9 a. Transverse section of a branch with dissepiment, x18. 
9 b. Transverse section of a branch, )1)8. 

9 c. Vertical section of a branch, x 18, showing nearly direct zomcia and the 
thin interspaces. 
Upper Coal Measures of Illinois. 

Fig. 10. SEPTOJ,'OBA BOBUSTA rnr. INTEBMEDIA. (See also Pl. LXIV.) ................... 634 
Horizontal section, x24, showing long uniting pinnre or dissepi­
ments. 
Chester group, Litchfield, Ky. 

Fig. 11. SEPTOPOBA BISEBIALIS Swallow .................................................... 631 
Horizontal section, x18, showing me dotted interspaces and accesssory 
pores. 
Upper Coal Measures, Kansas City, Mo. 
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Pig. 11. HEMITBYPA PBOUTANA Ulr ................................................. ., ..•..•. 560 
I. Celluliferous surface. with superflc!al net work, x9. 
la. Non-celluliferous surface of an average example, x9. 
1 b. Vertical section of branch and superficial network, xlS. Slightly oblique. 
l c. Transverse section of several branches and superficial network, x18. 

The branch on the right is about to bifurcate. 
Warsaw be~s. Warsaw, Ill. 
E. 0. Ulrich's colleetion. 

HEMITBYPA. PROUTANA. var. NODULOSA. Ulr ......................................... 56'J 
I. Superficial net-work, x9. showing the floriforni interstice. 
ll a. CelluHferous face of branches, x9. · 
ll b. N on-celluliferous face of branches, x9, showing the small nodes, and 

the relative size of branches and fenestrules. 
ll c. Thin section showing structute of zoarium just beneath the zorecia.xl8. 

Keokuk group, Keokuk, Iowa. 
E. 0. Ulrich's collection. 

Fig. 3. HEHITRYPA. NODOSA. Ulr .............................................................. 562 
3. Non-celluliferou~ face of branches, x9. showing nodose character of 

branches. 
Keokuk group. Bentonsport. Iowa. 
Illinois State Museum. 

Fig. 3 a. HEMITBYP A A.SPERA? Ulr ........................................................... 563 

Portion of the reverse ofa frond where the nodes are on the branches 
inste{:Ml of the dlssepiments. x9. On other parts they occupy the usual 
position. 
Keokuk group, Nauvoo, Ill. 
E. O. Ulrich's collection. 

Fig. ·~ HEMITBYPA. A.SPERA Ulr ................................... ·•··· ...................... 56.'J 
f. The reverse aspect of the basal portion of a frond. Natural size. 
4 a. Obverse side of same, x9, showing the character of the superficial net­

work. 
4 b. Reverse side of same, x9, showing the thick branches and dissepi­

ments and the subcircular fenestrules. 
Keokuk group, Bentonsport. Iowa. 
Illinois State Museum. 

4 c. Superficial net-work of another example. 
Keokuk group, Nauvoo, Ill. 
E. 0. Ulrich's collection. 

4 d. Non-celluliferous side of same, x9. 
4 e an,d .4/. Thin sections showing structw~,o~ .the cortical or reverse side 

ot the branches, 0xl8. · 
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Fig. 5. HEMITBYPA PBOUTANA var. VEBHIE'EBA Ulr .••.......................•.....•...... 561 

5. Small port.ion, natural size, of a large spechiien, showing the vermiform 
tubes on the reverse side of the zoarium. 

5 a. Portion of same, x9, show:ng several of the tubular bodie~. 
Warsaw beds, Warsaw, Ill. 
Illi:ii.Ois State Museum. 

Fig. 6. HEMITBYPA PEBSTBIATA Ulr ............................. :·.:·······•···.·.-,,, ......... 964 
6. Reverse aspect of a specimen, x9, sh-owing the relative siZe· of .the branches 

and fene_strules, tpe depressed d'_sseplments and the. stron:g atrire .and 
spines. The. latter are often stronger than liere represented. 

6 a. This section ~howing structure. of .zoarium at different levels; x18. 
Keokuk group, Bentonsport, Iowa: · · · .. 
Illinois State Museum. 

Fig. 7. HElllITBYPA PATEBIFOBlllIS U!r ............................. : . ......... : .. ........... 564 

7. Natural size view of specimen. 
7 a. Obverse or upper face, x9, showing character of ~uperftcial net-work. 
7 b. Portion of the non-celluliferoU:s or lower side of ·eaine ·about inid waT 

between the base and outer margin, x9: · · . 
7 e. Thin Eection showing ~tructure of 'zoariU:m at different levels, x18. 

Keokuk group, Keokuk, Iowa. " : 
E. O. Ulrich's collection. 
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Fig. 1. LYROPOBA BANOSCULUM Ulr ................ ; ........................................ 581 
1. The obverse side of a large specimen showing the basal portion of the 

support and a small portion of the net-work. Natural size. The sec­
tional view shows the extent to·which the margin of the net-work is 
covered. 

1 a. The reverse side of another fragment of the support showing the usual 
prominence of the basal part, natural size. 

1 b. Obverse face of a branch showing the rather irregular arrangement of 
the zoracia and tubercles, x18. 

1 c. Reverse face of a frond, x9, showing the subcircular fenestrules, and 
the fine vermicular markings of the surface. 

Fig. 2. LYROPORA suBQUADBANS Hall ....................................................... 582 
2. A specimen showing the attenuated base, natural size. This example is 

unusually strong. 
Chester, Illinois. 
E. 0. Ulrich's colle11tion. 

2 a. The obverse side of a younger example, preserving a large portion of 
the fenestrated expansion. Natural size. 

, Chester, Illinois. 
Illinois State Museum. 

2 b. Another example, similar to fig. 2, but not plicated. ·Natural size. 
Chester group, Sloan's Valley, Ky. 
E. 0. Ulrich's collection. 

2 c. Portion of fig. 2 a, showing the relative size and chara ·ter of the 
branches and fenestrules, x9. 

2 d. Portion of the obverse face, x9. 
2 e. One branch of fig. 2 d, x18, to show the arrangement of the zoracia and 

row of nodes, and the granulose surface. 

Fig. 3. LYROPORA QUINCUNCIALIS Hall. (See also PL LV) ............................... 583 
3. The obverse side of the support and a small portion of the fenestrated 

expansion. Natural size. 
Chester, Illinois. 
Illinois State Museum. 

3 a and 3 b. Natural size. Reverse and profile views of another specimen 
from the same locality and collection. 

3 c (e on plate). Poriferous side of net-work, x9. 
8 d. Reverse face of a fragment, x9. 
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Fig. 4. LYRO¥ORA DIVERGENS Ulr ................................................. , .......... 584 

4 and 4 a. Two specimens of this species, natural size. 
Ch ster, Illinois. 
Illinois State Museum. 

4 b. Obverse face, x9, showing two and three ranges of zomcia, and other 
peculiarities of the species. 

4 c. Portion of the reverse side of a large expansion from Chester. Ill., 
which probably belongs to Rome other species, x9. In its measure­
ments it agrees more closely with L. quincuncialis. 

4 d. Reverse aspect of the frond of a more typical specimen, x9. 

Fig. 5. LYROPORA OVALIS Ulr. (See also Pl. LY) ......................................... 585 
5. View of the only specimen seen. Natural size. 
5 a. Surface of same, x9, showing the characters of the reverse face of the 

frond. 
5 b. Thin section, xl8, showing two ranges of cells, their large size and 

structure at different levels. 
Chester group, Litchfield, Ky. 
E. O. Ulrich's collection. 
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Fig. 1. FENESTBALIA SANCTI-LUDOVIOI var. COMPACTA Ulr .................. . : .... ...... 605 

1. Poriferous face, x9, showing' the four ranges of cells and the relative 
size of branches and fenestrules. 
St. Louis group, Elizabethtown, Ky. 
E. 0. Ulrich's collection. 

Fig. 2. POLYPOBA BUBLINGTONENSIS Ulr ................................................... 587 
2. Specimen showing non-poriferous side. Natural size. 
2 a. Portion of same, x9. 

Burlington limestone, Henderson Co., Ill. 
Illinois State Museum. 

Fig, 3. POLYPOBA MAC-COYAN A Ulr ................ , ........................................ 588 
S. Small specimen from Keokuk, Iowa, showing poriferous side. Natural 

size. 
8 a. Portion of same, x9, showing the occasional tubercles. 
8 b. Another portion, x18. 
S o. Portion of a stronger example with stronger tubercles, x9. 

Nauvoo, Ill. 
S d. Tangential section, xl8, shows character of cells at different depths. 

Keokuk group. 
E. 0. Ulrich's collection. 

Fig. 4. PoLYPOBA SIMULATBIX Ulr .......................................................... 589 
4. Poriferous side of an example, natural size. It is partially covered by a 

species of Eridopora, 
4 a. Reverse side of a small fragment, natural size, showing the base of one 

of the root-like ptocesses. 
4 b. Upper extremity of fig. 4, x9, showing the perfect appearance of the 

zocecia apertures. 
Keokuk group, Nauvoo, Ill. 
E. 0. Ulrich's collection. 

Fig. 5. POLYPOBA HALLIANA Prout ......................................................... 587 
5. Obverse face of an almost perfect frond, x9, showing the comparatively 

large granules which oecupy the interspaces. 
5 a. Reverse of same, x9, showing the fiattened sides of the branches and 

other features. 
5 b. Thin section, x 18, showing structure of zoarium at different levels. 
5 c. Cortical sub~tance a~ shown in thin sections, x 18. 

Keokuk group, Keokuk, Iowa. 
Illinois State Museum. 
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Fig. 6. PoLYPORA. RETRORSA. Ulr ............................................................ 591 
6. Obverse surface, x9. 
6 a. Portion of same, xl8, showing the obliquely elevated peristomes. 
6 b. Reverse face of another example, x9. showing the oval feneJtrules and 

nodulose branches. 
6 c and 6 d. Thin sections showing the structure of the zoarium at differ­

ent levels, x18. 
Keokuk group, Keokuk, Iowa. 
E. O. Ulrich's colleJtion. 
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Fig. 1. POLYPOBA BADIA.LIS Ulrich ......................................................... 591 

1. Obverse surface, :x.9. 
1 a. Portion of same, x 25, showing some of the zocooia apertures entirely 

closed and others with the radial denticles. 
l b. Reverse, x9. 
1 o. Horizontal section, x18. 
1 d. Deep tangential section, xl8, showing structure of basal layer. 

Keokuk group, Keokuk, Iowa. 
E. 0. Ulrich's collection. 

Fig. 2. POLYPOBA VABSOVIENSIS Prout ..................................................... 59S 
2. Perfect obverse surface, x!I, showillJJ relative size of branches and fenes­

trules and distribution of zooocia apertures. Some of them preserve 
the covers. 

2 a. Usual appearance of the obverse side, :x.9. 
2 b. Reverse, x9. 

Warsaw beds, Warsaw, Ill. 
Illinois State Museum. 

Fig. 8. POLYPOBA BPININODATA Ulr ......................................................... 594 
Reverse, x9, showing the strong hollow nodes opposite the dissepi­
ments. 
Warsaw beds, Warsaw, Ill. 
Illinois State Museum. 

Fig. 4. POLYPOBA BISEBIATA Ulr ............................................................ 592 
4. Obverse surface, x9, showing opercula and relative size of branches and 

fenestrules. 
4 a. Obverse side of another example, x9, with zooocia apertures open. 
4 b. Reverse. x9, showing the usual fl.attening of the branches before bifur­

cation. 
Warsaw limestone, Monroe Co., Ill. 
Illinois State Museum. 

Fig. 5. POLYPOBA OOBTICOSA Ulr. (See also Pl. LV, and LXIJ ........................... 596 
5, 5 a, 5 b, 5 c. Four specimens, natural size. 

Chester group, Chester, Iii. 
Illinois State Museum. 



Plate LX-Continued. 

PAGE 
'Fig, 6. POLYPORA COMPLANATA Ulr ......................................................... 597 

6. Obverse face of. a nearly perfect frond, showing base, extremely wide 
dissepiments, and the small fenestrules.- Natural size. 

6 a, Surface of same, x9, showing cells in different states of preservation, 
and the relative size of branches, fenestrules, and dissepiments. 

6 b. Transverse section, xl8, showing flatness of obverse side of branohes. 
6 a. Vertical section of a branch, xl8, showing strong inferior hemisepta and 

form of zorncia. 
Chester group, Chester, Ill. 
Illinois State Museum. 

Fig .. 7. POLYPORA CESTBIENSIS Ulr. (See also Pl. LVJ ........... ", .................. ; ... 594 
7. Natural size view of specimen from near Anna, Union Co., Ill. 

Illinois State Museom. 
7 a. Upper extremity of same, x9, showing appearance of perfeot young 

examples. 
7 b. Natural size view of specimen from Sloan's Valley, Ky. 

E. 0. Ulrich's collection. 
7 c. Surface of same, x9, showing appearance of branches near base of 

fronds . 

. Fig. 8. POLYPORA TUBERCULATA Prout ..................................................... 595 
Obverse surface, x9, of a worn example of this species. More perfect 
specimens since examined show that the tubercles are more numerous 
and stronger, and the zornoia apertures with peristomes as at the lower 
end of flg. 7a. 
Chester group, Chester, Ill. 
Illinois State Museum. 
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"Fig. 1. POLYPORA CORTICOBA Ulr. (See also PL LV and LX) ........................... 596 
Obverse surface of specimen represented by fig. 5, Pl. LX, x9. Over 
the lower half the apertures are covered by a dense deposit. 

Fig. 2. POLYPORA BPINULIFERA Ulr ......................................................... 598 
2. Obverse, x9, showing the relative size of branches, dissepiments, and 

fenestrules, and the distribution of the zoaicia apertures and small 
tubercles. 

2 a. Portion of fig. 2, x18. 
Chester group, Chester, Ill. 
Illinois State Museum. 

Fig. 8. POLYPORA SPINULIFERA var .............. · ........................................ ; .. 599 
8. Branch, x18, showing more prominent peristomes, and only three ranges 

of zoaicia. 
8 a. Reverse of same specimen, x9, showing comparatively thin branches 

and subquadrate fenestrules. 
Upper Coal Measures, Montgomery Co., Ill. 
Illinois State Museum. 

Fig. 4. PoLYPORA BPINULIFERA var. Ulr ................................................... 599 
4. Poriferous surface, x9. 
4 a. Reverse, x9, showing rounded and smaller fenestrules than fig. 8 a. 

Upper Coal Measures near Red Oak, Iowa. 
E. 0. Ulrich's collection. 

Fig. 5. POLYPORA APPROXIMATA Ulr ........................................................ 599 
5. Reverse, x9. 
5 a. Poriferous surface, x9. 

Chester group, Litchfield, Ky. 
E. O. Ulri11h's collectior. . 

. Fig. 6. POLYPORA SUBMARGINATA Meek .................................................... 602 
6. Reverse side of an example, natural size. 
6 a. Obverse face of another specimen, natural size. 
6 b. Portion of 6 a, x9, showing the typical arrangement of zoaicia and 

tubercles. 
Upper Coal Measures, Macoupin Co., Ill. 
Illinois State Museum. · 

"Fig. 7. POLYPOBA DIBTINCTA U!r ....................... , .................................... 603 
7. Fragment of this species, showing the obverse side, of the natural size. 
7 a. Several branches of same, x9, showing the narrow fenestrules, and 

arrangement of zoaicia apertures. 
Upper Coal Measures, Springfield, Ill. 
E. 0. Ulrich's collection. 

'I 
'• 
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Fig. 8. POLYPORA CRASSA Ulr. (provisional) ............................................... 603· 

8. Natural size view of the only specimen seen. 
8 a. Surface of same, x9. The zocecia apertures are obscured in part by 

abrasion and by a dense cortical deposit. 
Upper Coal Measures, Sugar Creek, Sangamon Co., Ill. 
Illinois State Museum. 

Fig. 9. POLYPORA NODOCARI1iATA Ulr .......... , ................................... , ........ 601 
9. Obverse surface, x9, of a well preserved example. 
9 a. Obverse side of another portion of same, x9, where the specimen seems 

to have suffered from abrasion. 
Upper Coal Measures, Crooked Creek, near Uentralia. Ill. 
Illinois State Museum. 

Fig. 10. PoLYPORA GRACILIS Prout ..................................................... , .. , 590 
10. Natural size view of an example of this species. The tubercles are 

drawn a little too strong. 
Keokuk group. 
Illinois State Museum. 

10 a. Obverse surface, x9, of a well preserved fragment from King's Moun­
tain, Ky., which shows no tubercles. 
E. O. Ulrich's collection. 
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.Fig. 1. POLYPORA WHITE! var. INSOULPTA. Ulr ........... ········" ........................ 600'" 

l. Natural size view of a fragment of this species. 
1 a. Surface. of same, x9. 
1 b. Branch, x18, to show the peculiar surface characters. 

Upper Coal Measures, Springfield, Iii. 
E. O. Ulrich's collection. 

Fig. 2. POLYPORA WHITE! Ulr ................................................................ 600• 
2. Obverse surface, x18, showing two and three ranges of zoaicia. 

Lower Coal Measures, Seville, Ill. 
Illinois State Museum. 

Fig. 3. CHAINODICTYON LAXUM var. MINOR Ulr.. . . . . . . . . . . . . . . . . . ........................ 640 . 
3. Reverse aspect, natural size. 
3 a. Portion of same, x7, showing the relative size of branches and fenes­

trules, and the curved tran.sverse folds. 
Lower Coal Measures, Sflville, Ill. 
Illinois State Museum. 

Fig, 4. THAMNISOUS RAMULOSUS UJr ....................................................... 610• 
4. Two speoimens of the natural size. 
4 a. Obverse surface, x9, showing the thin dissepiments anJ the arrange­

ment of the papi!liform apertures. 
4 b. Reverse of young example, x18, showing distinct longitudinal strim. 

Chester group, Sloan's Valley, Ky. 
E. O. Ulrich's collection. 

Fig. 5. THAMNISOUS SEVILLENSIS Ulr.* (See also Pl. LVJ ................................ 610> 
5. Natural size view of a nearly complete specimen. 
5 a. Poriferous surface, x9, showing zocecia apertures in different states of 

preservation. 
Lower Coal Measures, Seville, Ill. 
Illinois State :Museum. 

Fig, 6. THAMNISOUS DIVARICANS Ulr ........................................................ 608 
6. Obverse side of an example without dissepiments. Natural size. 
6 a. Surface of same, x9. 
6 b. Obverse side of a fragment showing natural size, comparatively rigid 

branches, and remote dissepiments. 
6 c. Reverse sidfl of another specimen. 

Keokuk, group, King's Mountain, Ky. 
E. 0. Ulrich's collection. 

*Specimens.recently collected by the author at Seville, show this form to be suffi­
ciently distinct from T, ramulosus to entitle it to specific rank. 
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Fig. 7. THAMNISCUI! OCTONABIUS Ulr ....................................................... 611 

7. A perfect frond of the natural size. 
7 a. Obverse side, iE9, showing the arrangement and form of the zoracia 

apertures. 
7 b. Portion of same, x35, to show more clearly the form of the apertures, 

and other features. 
Upper Coal Measures, Greenwood Co., Kansas. 
Illinois State Museum. 

Fi•. 8. THAMNIBCUS SCULPTILIS Ulr ....................................................... 608 
8. Reverse side of a fragment, x9. 
8 a. Obverse side of a smaller specimen, x9. 
8 b. Portion of same, x18. 

Keokuk group, King's Mountain. Ky. 
E. 0. Ulrich's collection. 

Fig. 9 .. THAMNISCUB FUBCILLATUS Ulr .............. . 
9. A speoimen of the natural size. 

Chester, Illinois. 
Illinois State Museum. 

. ....... " . "" .. ".". " •. 609' 

9 a. Fragment of the natural size, xl8, showing the usual appearance of the 
obverFe face. 
Kaskaskia, Ill. 
E. 0. Ulrioh's colleotion. 

Fig. 10. THAMNISCUS DUBIUS (Schlotheim) .. " .. " .. ""." ... "" .. " ... " ... "" .... " .. 606 
10, 10 a. Two speoimens of the natural size, both showing dissepiments. 

Permian, Poesneck, Germany. 
Keokuk group, King's Mountain, Ky. 
E. 0. Ulrich's oollect:on. 

Fig. 11. DIPLOPOBA BISEBIALIS U!r ......................................................... ti37 
11. Two specimens, natural size. showing mode of branching. 
11 a. Poriferous side, slightly oblique, x18. 
11 b. Reverse aspect, xl8, showing near the upper end the prominence of 

the peristomes. 
11 c. Side view of an imperfect specimen, x18. 

Lower Coal Measures, Sevqle, Ill. 
Illinois State Museum. 

Fig. 12. DIPLOPOBA BIFUBCATA Ulr.. . . . .. .. . .. . .. .. .. . . .. .. .. . . . .. . .. . . . . .. .. . . .. .. . .. .. . .. 637 
12. Three specimens, natural size. 
12 a. One of them, x9. 

Chester group, Chester, Ill. 
Illinois State Museum. 
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. Fig. l. ARCHIMEDES OOMMUNIS fJlr ........................................................ 573 

1. Specimen of the axi~. showing the remarkable uniformity of the volu­
tions. Natural size. 

1 a, 1 b, 1 c. Three fr11gments of the natural size showing slight variations. 
1 d. Two sections, natural size, one of a sinistrally, the other of a dextrally 

wound example showing the inner portion of fenestrated expansion. 
Chester group, Sloan's Valley, Ky. 
E. 0. Ulrich's collection. 

Fig. 2. ARCHIMEDES OOMPACTUS Ulr ........................................................ 572 

2, 2 a, 2 b, 2 d. Four specimens of the sub-fusiform axis of this species, 
natural size, showing slight variations. The last is thA youngest 
example seen. 
2 and 2 a, Sloan's Valley, Ky. 
E. 0. Ulrich's collection. 
2 b and 2 d, Chester, Ill. 
Illinois State Museum. 

2 e. Vertical section of axis, natural size. 

Fig. 2 c. ARCHIMEDES INTEBMEDIUS Ulr ................................................... 574 

Vertical section of a strong axis, natural size, showing the outline and 
the sudden outward bend of the fenestrated expansfon. 
Chester group, Che3ter, Ill. 

Fig. 3. ARCHIMEDES PROUTANUS Ulr ...................................................... 576 

3, S a, 3 b. Three fragments of the axis of this species, natural eize, showing 
slight variations in size and volutions. 

S c. Vertical section of the strongest axis seen, natural size. 
Chester group, Sloan's Valley, Ky. 
E. O. Ulrich's collection . 

. Fig. 4. ARCHIMEDES MEEKANUS Hall ........................................................ 578 

Three fragments of the axis of this species, showing natural size and 
extremes in thickness of shaft so far noticed. 
Chester group, Chester, Ill. 
Illinois State Museum. 

Fig. 5. ARCHIMEDES TEREBBIFOBMIS Ulr .................................................. 575 

5, 5 a, 5 b. Three fragments of the axis, natural size, showing variations due 
to age and wearing, 
Sloan's Valley, Ky. 
E. 0. Ulrich's collection. 

5 c. Another fragment of the natural size from Chester, IIL 
Illinois· State Museum. 
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Fig. 6. ARCHIMEDES OWEN ANUS Hall. ....... , ..............•.. , ... , ....•. ,, ...... ,.,,, ... ,, 570 
6. FraITT!lent of the _axis showing usual form and size. 

Keokuk, Iowa. 
Illinois State Museum. 

6 a. Strongest fragment seen, natural size. 
Keokuk group, 3 miles n. e. of Quincy. Ill. 
Illinois State Museum. 

6 b. Vertical section of large axis, natural size .. · 
6 c. Vertical section of slender axis, natural size, forming unusually Jong 

volutlons. 

Fig. 7. ARCHIMEDES NEGLIGENS Ulr ........................................................ 569 
7. Axis of this species, natural size. 

Keokuk, Iowa. 
Illinois State Museum. 

7 a. Vertical section of another example, natural size. 

Fig. 8. ARCHIMEDES WORTHENI Hall ....................................................... 571 
8. Axis of this species, showing the usual peculiarities. Natural size. 
8 a. Vertical section of portion of same, natural size. 

Warsaw, Ill. 
Illinois State Museum. 

Fig, !I. ARCHIMEDES DISTANS Ulr ................................................... : ....... 578 
9, 9 a. Two fragnit"nts of the axis of this species, natural size. 

The first from Sloan'.s Valley, Ky., the second from Litchfield, Ky. 
E. O. U!dch's collection. 

9 b. Specimen from Chester, Ill., showing the axis with much of the fenes­
trated expansion. At the lower edge of the latter a new axis is being 
formed, which, as is invariably the case, turns in the opposite direc­
tion. 
Illinois State Museum. 

Fig. to. ARCHIMEDES GRANDIS Ulr ........................................................... 569 
Vertical section of a small specimen of this species, natural size.• 
Compare with figs. 6 b and 8 a. 
Illinois State Museum. 

Fig. 11, 11 b. ARCHIMEDES PROUTANUS var ........................... ._, .................... 576 
11. Specimen with much of the fenestrated expansion. Natural size. 

Chester, Ill. 
Illinois State Museum. 

11 b. Natural size view cif axis from Sloan's Valley, Ky. 
E. O. Ulrich's collection. 
These two specimens differ from A. proutanus, chiefly, in formfng 
longer volutions. 

Fig. 11 a, 11 c, 11 d. ARCHIMEDES INVAGINATUS Ulr ....................................... 575 
11 a. A strong axis of this species, natural size. 

Chester, Ill. 
Illinois State Museum. 

11 c, 11 d. Vertical sections of two specimens showing extremes in volutions. 
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Fig. 12. ARCHIMEDES SWALLOVANUS Hall, ................................................. 574 

12. Large axis of this species but of the usual form. Natural size. 
Chester, Ill. 
Illinois State Museum. 

12 a, 12 b. Two specimens of a form having the shaft straighter than usual. 
12 o, 12 d. Two vertical sectidns. 

Chester, Ill. 
Illinois State Museum. 

Fig. 13. ARCHIMEDES PERMINIMUS Ulr ...................................................... 57:? 
The small specimen shown on fig. 11, x6. 
Chester, Ill. 
Illinois State Museum. 

Fig. 14. ARCHIMEDES SUBLAXUS Ulr ......................................................... 579 
The type specimen of this species, of the natural size, showing the lax 
volutions of two axes, one of them sinistral, the other dextral. 
Chester, Ill. 
Illinois State Museum. 

Fig. 15. ARCHIMEDES LAX us Hall ............................................................ 58() 
15. Fragment of the axis, showing nearly two complete volutions. 

Litchfield. Ky. 
E. O. Ulrich's collection. 
The same specimen is the type of Prof. Claypole's Helico; ora archi­
mediformis. 

15 a. Another fragment of this species from the same locality and collection. 
Both natural zize. 
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Fig. 1. l:lEPTOPORA CESTRIENSIS Prout ..................................................... 628 

1. Obverse face, x9, showing the rounded fenestrules and few zocecia on 
the dissepiments. 

1 a. Branch of same specimen, x18, showing aooessory pores and some of 
the apertures closed with opercula-like plates. 

1 b. Reverse face of another frond, x9. 
Chester, Ill. 
Illinois State Museum. 

Fig. 2. i:lEPTOPORA SUBQUADRANl!I Ulr. (See also Pl. LVIl ............................... 629 
2. Obverse face of a frond of this spooies, natural size. 
2 a. Portion of same, x9, showing the old state slightly abraded. 
2 b. Reverse of another frond, x9. 
2 c. Obverse side of two branches, x9, showing a less mature condition 

than in fig. 2 a. 
Sloan's Valley, Ky. 
E. O. Ulrich's collection. 

Fig. 3. SEPTOPORA ROBUSTA Ulr. (See also Pl. L Vll.. . . . ................................ 633 
3. Reverse aspect. of a frond of this species, natural size. 

Upper Coal Measures, Fayette, Co., Ill. 
Illinois State Museum. 

3 a. Surface of same, x9, showing the strong branches and numerous aooes­
sory pores. 

Fig. 4. SEPTOPORA ROBUSTA var. INTERMEDIA Ulr. (See also Pl. L Vll.. . . . . . . . . . . . . . . . 634 
4. Obverse fooe of a frond, x9, showing the large zocecia apertures. 
4 a. Reverse side of another specimen, x9. 

Chester group, Sloan's Valley, Ky. 
E. 0. Ulrich's collection. 

Fig. 5. SEPTOPORA DELICATULA Ulr . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 634 
5. A frond of the natural size. 
5 a. Portion of same, x9. 

Lower Coal Measures, Seville, Ill. 
Illinois State Museum. 



Plate LX1.V-lo11tiimed. 

P.A.GB. 

Fig. 6. SEPTOPOBA BIBEBALIB var. NEBVATA Ulr.; ......................................... 682 
A frond of the natural size, showing the stronger and thinner branches 
and the somewhat pinnate arrangement of the latter. 
Upper Coal Measures, Montgomery Co., Ill. 
Illinois State Museum. 

ll'ig .. 7. SEPTOPOB.A. PINN.A.TA Ulr. (See also Pl. LXVJ .................................... 633 
The reverse aspect of a frond of this species, natural size. 
Upper Coal Measures, Jasper Co., DL 
Illinois State Museum. 
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Fig. I. SEPTOPORA PINNATA' Ulr. (See also Pl. LXIV} .................................... 633 
I. Obverse side of a branch and several pinnm, x9, showing the arrangement 

of the zoaicia apertures and tubercles. 
I a. Portion of fig. 7, on PL LXIV,x9,showing the characters of the reverse. 

Fig, 2. ACANTHOCLADIA FRUTICOSA U!r ............................................ , .. , .. . . 685. 
2. Obverse side of a frond, Imtural size. 
2 a. Reverse side of several fronds ]:>elonging to the same zoarium as fig. 2. 
2 b. Portion of fig. 2, x9, showing the arrangement of the zoaicia and the 

accessory pores. 
2 c. Portion of fig. 2 a, x9, showing the fine strim and submarginal row of 

accessory pores. 
Upper Coal Measures,. Springfield, Ill. 
Illinois State Museum. 

Fig. 3. :rTILoPoRA PROUTI Hall .................................... , ........................ 621> 
,3. Obverse face of a small frond, natural size. 
3 a. Reverse- side of another example, natural size. 
3 b, 3 c. Portions of the two faces of 3 a, x9. The bifurcation of a branch so 

near the midrib is an unusual feature. 
Warsaw beds, Monroe Co., Ill. 
Illinois State Museum. 

Fig. 4. PTILOPORA ACUTA Ulr ................................................................ 622 
4. Portion of a frond, natural size, showing the acute angle at which the 

branches are given off from the midrib. 
4 a. Obverse face of same, x9, 

Keokuk group, Bentonsport, Iowa. 
Illinois State Museum. 

Fig. 5. PTILOPORA v ALIDA Ulr ............................................................... 623 
5. Reverse side of a frond, natural size, showing the full length of the 

branches. Enlarged on Pl. LXVI. 
5 a. Obverse face of midrib, with several branches, of the natural size. The 

· same is magnified on Pl. LXVI. 
5 b. Midrib with large branch, natural size, showing the appearance of the 

zoarium, when, as is u~ually the case, the lateral branches are broken 
away. 
Keokuk group, Bentonsport, Iowa. 
Illinois State Museum. 
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:Fig. 5 o. PTILOPOBA sp. 
The basal part of a strong midrib that appears to be bifurcate. Inves­
tigation shows that this is not so. The branches had been broken 
away during life, as the cicatrices are in most places covered with a 
thick deposit of calcareous material The little fragment of net-work 
remaining on the le~ side shows thick dissepiments and somewhat 
fiexuous branches, two features in which it agrees with P. aouta. The 
acute angle at which the branches arise also point to that species. 
Illinois State Museum. 

::Fig. 6; SPRBAGIOPOBA PABASITICA U!r.,. .................................................. 638 

6. Two specimens attached to the shell of Athyris subtilita Hall, x18. They " 
represent at the same time the largest and the smallest seen. 

6 a. Specimen· of the.average size, x18, growing upon the support of Lyro­
pora subquadrans Hall. It shows the usual appearance of the Chester 
form. 
Chester, Ill. 
E. O. Ulrich's collection. 
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Fig. 1. PTILOPORA VALIDA Ulr. (See also Pl. LXV,) ....................................... 623 
1, Reverse, x9, showing fnll length of branches on the left side. 
1 a. Obverse side of a specimen preserving a small number of branehes, x9. 

The zocecia apertures on the midrib are covered by a calcareous 
deposit. 

1 b. Upper portion of same fragment, x9. 

Fig. :J. PTILOPORA CYLINDRACEA Ulr ....................................................... 623 
2. Obverse side of an example that preserves some of the branches, natural 

size, and x9. 'l'he magnified view shows the perfect condition. On old 
exarn,ples the rounded ridge of the midrib is loss distinct. 
Keokuk group. King's Mountain, Ky. 
E. O. Ulrich's collection. 

2 a. Reverse of an example from Bentonsport, Iowa, x9. 
Illinois State Museum. 

2 b. Side view of midrib of fig. 2, x9. 

Fig. 3. PINNATOPORA YOUN GI Ulr .......................................................... 61ii 
Natural size, and port10n x18. 
King's Mountain, Ky. 
E. 0. Ulrich's collection. 

Fig. 4. PINNATOPORA FLEXUOBA Ulr ......................................................... 617 
4. A fragment of the natural size, with a portion, xl8, showing the charac­

ters of the obverse face. 
4 a, Small fragment showing the striated reverse side, with the accessory 

pores, and, where abraded, the uniserial arrangement of the zocecia in 
the pinnm. 

4 b, 4 c. Two fragll\ents of the natural size. 
King's Mountain, Ky. 
E. 0. Ulrich's collection. 

'Fig. 4 d. PINNATOPORA STR°IATA Ulr ................................................. , ...... 617 
A specimen of the natural size. This was at first 'supposed to be the 
same as P. jlexuosa, but thin sections, prepared subsequently to the 
printtng of the plates, prove it quite different. 
Keokuk group, Bentonsport, Iowa. 
Illinois State Museum. 
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Fig. 5. PINNATOPOBA VINE! Ulr ............................................................. 61& 

5. Natural size view of two fronds as they lay in the matrix. 
5 a, 5 b. Obverse and reverse sides, xlS. 

King's Mountain, Ky. 
E. O. Ulrich's collection. 

Fig. 6. PINNATOPORA CONFERTA Ulr ......................................................... 618: 
A fragment of the natural size, with a portion, x9, showing the charac­
ters of the obverse face when slightly abraded. 
Keokuk, Iowa. 
E. 0. Ulrich's collection. 

Fig. 7. PINNATOPORA TENUIRAMOSA Ulr .............................................. · ... 362,619' 
Reverse side of the best specimen seen, showing the natural size and 
the unusually long delicate pinnre. 
Waverly group, Richfield, Ohio. 
Illinois State Museum. 

Fig. s: P!NN:A.T"oPollXllm:;LuLA·Utr·.·.· .. · ... ·.-.·.-.-.·.·.-"·~"··· ................................ 362,6m 
8. Reverse side of a. fragment, natural size, and x9. 
8 a. Obverse side of another specimen, xlS. 
8 b. Portion of fig. 8, xlS, to show the granulose character of the longitudi­

nal strire. 
Lower Coal Measures, Seville, Ill. 
Illinois State Museum. 

Fig. 9. SEPTOPORA DECIPIENS Ulr........... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 630 
9. Obverse ·side of branch of this species, natural size, and X9. On the latter 

the zorecia apertures are drawn too- ·small, and the small accessory 
pores, which had not then been detected, are not flhown. 

9 a. Obverse side of another fragment, doubtfully referred to this species. 
Natural size, and x9. 
Chester group, Sloan's Valley, Ky. 
·E: 0; Ulrich's ·collection. 

Fig. 10. PTILOPORA PAUPER.A. Ulr ............................................................. 62t 
Three specimens of the natural size, the central one doubtfully re­
ferred to this species. 
King's Mountain, Ky. 
E. 0. Ulrich's collection. 
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Fig. 1. TlENIODICTYA RAMULOSA Ulr ....................................................... 528 
1. Specimen split through center, showing natural size and mode of branch­

ing. 
Keokuk group, Warsaw, Ill. 
Illinois State Museum. 

I a and I f. Two specimens, natural size, showing the spreading base. 
I b. Central portion of surface of I a, x18. 
1 c and I d, Fragment of the natural size.and a portion x9. 
I e. Marginal portion of I a, xl8. 
I u. Fragment, natural size. 
I i. Tangential section, x25, showing characters of frond just beneath the 

surface, 
. I j. Portion of Ii, x50. 
I k. Deep tangential section, x'.!5, showing thin hemisepta crossing the 

zomcia. A section since prepared shows that the minutely dotted struc­
ture shown in the walls also pertains to the median laminai. 

I l. Vertical section, x25, showing form of zomcia. In a better sect.ion. 
lately prepared, the inferior hemiseptum is well developed. 
Keokuk group, Nauvoo, Ill. 
E. 0. Ulrich's collection. 

Fig. 2. TlENIODICTYA RAMULOSA vai;. BURLINGTONENSIS Ulr ............................. 529 
2. Specimen of the natural size. At the lower end the zoarium is twisted 

so that it appears to taper. 
2 a. Surface of same, xl8. 
2 b. A reticulated example, referred with doubt to this variety. Natural 

size. 
Bur.Ungton limestone, Burlington, Iowa. 
Illinois State Museum. 

Fig. 3. TlENIODICTYA OINGULATA Ulr ....................................................... 530 
3. Specimen split through the center, showing natural size and mode of 

growth. 
Keokuk limestone, Warsaw, Ill. 
Illinois State Museum. 

3 a. Tangential section x21l, showing structure of frond just below the sur­
face. The transversely lined region extends all around the zorecia, 
di:fl'.ering in that respect from T. ramulosa, (see fig. I i.) 

3 b. Portion of same section, x50, showing different form of zoaicia. 
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"Fig. 4. T.IENIODIOTYA SUBBEOTA Ulr . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .. . . . . . . . . . . 580 
4 and 4 a. Specimen of this species, natural size, and.portion x9. 
4 b. The central ranges of zocecia apertures, x18. 
4 c. Casts of zocecia, x18, showing strong constriction anteriorly due to the 

superior hemiseptum. 
4 d. Casts of marginal zocecia, x18. 

St. Louis group, Elizabethtown, Ky. 
E. 0. Ulrich's collection. 

:Fig. 5. T.ll!lNIODICTYA FBONDOSA Ulr. (See also Pl. LXIX,) .............................. 529 
Fragment of the zoarium of this species. natural size. 
Illinois State Museum. 
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Fig. 1. WOBTIIENOPOBA SPINOSA U!r ..................... • ................................. 669 

1. Several branches, natural size, as they lay upon a .slab. · 
Keokuk group, Bentonsport, Iowa. 
Illinois State Museum. 

1 a. A very perfect fragment of the natural size. 
Warsaw beds, Warsaw, Ill. 
Illinois State Museum. 

1 b. Portion of 1 a, x9, showing arrangement of zorncia and the spinose 
margins. 

l c. Portion of same, x28. 
l d. Deep tangential section, x28. 
1 e. Half of a transverse section, x28; taken from a young example. 
1 f. Transverse section of an old example in which the exterior of the 

zorncia is much thickened by laminated deposits, x28. 
l u. Vertical section. X28. This probably belongs to the next species. 

Fig. 2. W OBTIIENOPOBA SPATULATA Prout ........................... ~ .............. ' . . . . . . 670 
2 and 2 a. Fr~ment of the natural size. and a portion, x28. 

Warsaw beds, Warsaw, Ill. 
E. 0. Ulrich's collection. 

Fig. 3. CYCLOPOBA FUNGIA Prout ................. , ......................................... 671 
3. Surface of a specimen from Nauvoo, Ill., x9. 

E. 0. Ulrich's collection. • 
3 a. Portion of fig. 3, x18. This figure should be turned so that the right 

side is above. In this specimen the interspaces are oblong-quadrate. 
3 b. Another portion of fig. 3. xl8, showing part of one of the ma ulre. 
3 c. Tangential section, x28, showing structure and form of zorncia at differ­

ent levels, the lower portion being nearest the surface. 
Warsaw beds, Warsaw, Ill. 

3 d and 3 e. Two portions of another tangential section, x28 and 50, In which 
the walls are transversely lined and the interspaces of different form 
than in figs. 3 and 3 a. 
Warsaw beds . 

. 3 f. Vertical section, x28, showing the zorncia of a specimen of medium 
thickness throughout their length. 

3 u. Very small upper portion of a vertical section, x<!B, showing more 
numerous stages in the mesopores. 
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Fig. 4. CYCLOPOBA EXPATIA.TA UJr .......................................................... 673:-

4. Tangential section, x28, showing the acanthopores and an irregular ar-
rangement of the zocacia and mesopores. 

4 a. Several zorecia of a tangential section, x50, arranged as in 0. fungia. 
4 b. Tangential section. x28, embracing one of the maculre. 
4 o. Portion of ftg. 4, x50. 
4 d, A zrecium with inflected walls, x50. 

Warsaw beds, Warsaw, Ill. 
E. O. Ulrich's collect.ion. 

Fig. 5. STICTOPOBELLA? BASA.LIS Ulr. (See also Pl. LXIX and LXXV) ................ 532: 
5 and 5 a. Two portions of a tangential section, x50, showing structure of 

zoarium just beneath the surface. 
Keokuk group, Warsaw, Ill. 
Illinois State Museum. 
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Fig. 1. CYCLOPOBELLA SPINIFEBA Ulr .............................................. • ....... 675 

1. Under surface of a specimen, natural size, 
Keokuk group, Warsaw, Illinois. 
Illb:tols State Museum. 

1 a and 1 b. Two portions of a tn.ngential section, x28, one with a macula. 
The hemisepta which may be seen in nearly all the zorncia cavities are 
not represented. The acanthopores are also not distinct enough. 
They are nearly as conspicuous at this magnification as in fig. 8 a. 

1 o. Portions of two vertical sections, x18, showing the strong acanthopores 
and superior hemisepta. 

Fig, 2. STICTOPOBELLA? BASALIS Ulr. (See also Pl. LXVIII. and LXXVl ............. 582 
2. The erect portion of a zoarium split through the center so as to exposlil'. 

the surface of the median lamina; natural size. 
Keokuk limestone, Warsaw, Ill 
Illinois State Museum. 

2 a. Vertical section of same, x18. The lower portion of the tubular zorncia: 
is incorrectly drawn. (See plate LXXV.J 

Fig. 8, CYCLOPOBELLA? PEBVEBSA Ulr ............... , . . .. . .. . . . . .. .. .. . . .. .. .. . . . . . .. . .. .. 67& 
8. Tangential section, x18, showing the usual appearance. 
8 a. Portion of same, x50. The acanthopores are more numerous and 

stronger than usual. 
3 b. Vertical section of a parasitic example, x18. The transversely lined 

body entering the section from the right represents one of the project­
ing surface lamellre of the Iamellibranch shell upon which it grew. 

Fig. 4. PBOUTELLA DISCOIDEA Prout ....................................................... 67·.l 
4. The under side of a specimen, natural size. 

Keokuk group, Warsaw, Ill. 
Illinois State Museum. 

4 a. 'Upper side of a fragment, natural size. The cell apertures should 
have been drawn in diagonally intersecting rows.' 
Nauvoo, Ill. 
E. O. Ulrich's collection. 

4 b. Surface of 4 a, x9, showing usual arrangement of cells. 
4 c. Portion of same, xl8. The thin cell front and the true orifice, are not 

shown, having first been discovered, after the plates were printed. 
4 d. Thin section, x28. The anteriorly perforated diaphragms, which are 

dimly shown in this section, are not represented in the drawing. 
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:Fig. 5. T.lENIODICTYA FRONDOSA U\r. (See also Pl. LXVII) .............................. 529 
5. Nearly complete frond, with large expanded base, showing natural size · 

and irregular distribution of faint monticules. 
Keokuk, Iowa. 
E. 0. Ulrich's collection. 

5 a. Surface of same, x9, showing the usual appearance. 
5 b. Several cells of same, X28, where the interspaces appear unworn. 
5 c. Tangential section, x 28, showing the peculiar structure of the walls 

near the surface . 

. Fig. 6. STICTOPORELLA? UNDULATA Ulr .................................................... · 533 
6. Incomplete frond of this species, natural size. 

Chester group, Litchfield, Ky. 
E. 0. Ulrich's collection, 

6 a. Surface of same, x9. sho.wing arrangement of zomcia apertures. 
6 b. Small portion of surface, x28, showing sloping area aroUnd the aper­

tures of both zomcia and mesopores. 
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Fig. 1. RHOMBOPORA NICKLES! Ulr .......................................................... 661 
1. Fragment of the natural size and x12. 
1 a. Portion of anothE>r example, x12. 
L b. A very slender branched fragment, xt2. The enlargement of these 

three fragments is not sufficient to permit of representing the row of 
minute granules on each side of the summit of the interspaces. 

I c. Two fmgments of medium size. 
Upper Coal Measures, Sparta, Ill. 
E. 0. Ulrich's collection. 

Fig. 2. RHOMBOPORA TABULA.TA Ulr, ........................................... , ............ 658 

2 and 2 a. Two fragments, showing natural size and mode of branching. 
Chester group, Kaskaskia, Ill. 
T .. e first belongs to the Illinois State Museum, the other to E. 0. 
Ulrich's collection. 

2 b. Surface of 2 a, x12, Showing the usual appearances. 
2 c. Vertical section, xl8, showing the diaphragms in the axial region and 

other peculiarities of the species. 

Fig. 3. RHOMBOPORA PERSIMILIS? Ulr ...................................................... 659 

Fragment of the natural size and xl2, slightly abraded. This specimen 
is stronger than usual, and is referred to the species with some doubt. 
Chester, Ill. 
E. O. Ulrich's collection. 

Fig. 4. RHOMBOPORA MINOR U!r ............................................................. 659 
4. Three fragments of the natural size, with parts of two of them xl2. The 

one to the right is the strongest seen, the otht>rs of medium size. 
Chester group, Sloan's Valley, Ky. 
E. 0. Ulrich's collection. 

4 a. Vertical seetion, x18. 

Fig. 5. ACANTHOCLEMA CONFLUENS UJr .................................................... 662 
5. Flattened example of the natural size. 

Keokuk group, Nauvoo, Ill. 
E. O. Ulrich's collection. 

5 a and 5 b. Surface of same, xl2 and 24, showing an arraD.Q:ement of zorecia 
apertures and nodes between the fie xuous ridges. 
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Fig. 6. RHOMBOPORA ANGUSTATA Ulr ....................................................... 652 

6. Fragment of the natural siz~. and a portion xl2. 
6 a. Another portion of same, xl2. 

Keokuk group, King's Mountain, Ky. 
E. O. Ulrich's collection. 

Fig. 7. RHOMBOPORA ATTENUATA Ulr ................ . . ...••......••..........••.. 655 
Two examples showing natural size, and a portion of one, xU. 
Keokuk group, Warsaw, Ill. 
E. 0. Ulrich's collection. 

Fig, 8. RHOMBOPORA TENUIRAMA Ulr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680 
8 and 8 a. Fragment of the natural size, with portions xl2 and 24. 
8 b. Branching fragment, natural size, and x24. 

Chester group, Kaskaskia, Ill. 
E. O. Ulrich's collection. 

Fig. 9. RHOMBOPORA? ASPER ULA Ulr ................................ , ....................... 656 

9 and 9 a. Well preserved slender fragment of the natural size, with a por­
tion xl2. 
Keokuk group, Nauvoo, Ill. 
E. 0. Ulrich's collection. 

9 b and 9 c. A stronger example, in the ordinary state of preservation, 
natural size, and a part of the surface x12. 
Keokuk, Iowa. 
E. O. Ulrich's collection. 

9 d and 9 e. Portions of two tangential secttons, xl8, showing the irregular 
arrangement of zorecia and acanthopores. 

Fig. 10. RHOMBOPORA EXIGUA Ulr ................. ······· .................................... 651 
10 and 10 a. An example of the natural size, with two portions of the sur­

face xl:!. 
Burlington limestone, Burlington, Iowa. 
lllinois State Museum. 

Fig. 11. RHOMBOPORA GRACILIS Ulr .......................................................... 651 
11. Very complete example of the natural size. 

Burlington limestone, Burlington, Iowa. 
Illinois State Museum. 

11 a. Portion of the surface where the cells are irregularly arranged, x12. 
11 b. Usual appearance of surface, xl2. 

Fig. 12. RHOMBOPORA INCRASSATA Ulr ............................. , ......................... 652 
12 and 12 a. Two branching fragments, natural size. 

Keokuk group, King's Mountain, Ky. 
E. 0. Ulrich's collection. 

12 b. Another fragment of the natural size, and x12. From the same locality. 
12 o. Tangential section, xl8. 
12 d. Transverse section, x18. 



Plate LXX-Continued. 

Fig. 13. HHOMBOPORA DIOHOTOMA Ulr .. , .... , ... , .. , , , . , 
13. Nearly entire example; natural size. 

Burlington limestone, Burlington, Iowa. 
Illinois State Museum. 

13 a. Portion of surface just beneath the first bifur0ation, xl2. 

PAGE. 
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13 b. Portion of surface between the third and fourth bifurcations, xl2. 

Fig. 14. BACTROPORA SIMPLEX Ulr. (See also Pl. LXXIJ .... ' ............................ 663 
14. Two complete examples, natural size. 

Keokuk Group, War~aw, Ill. 
E. 0. Ulrich's collection. 

14 a. Small slab with a number of specimens; natural size. 
Keokuk group, Nauvoo, Ill. 
E. 0. Ulrich's collection. 

14 b. Surface of well preserved example, xl2. 



VOL. VIII. 

5a,. 

8. 

l<?b. 

r.tllfillHJ:fil&"!&N}. ~ ?J.ll.:?~.., 

! Rhombopo~a.\ 

51>. 6. 

~-······ 

··V I 
IOa. IO. g,,, 

' t ,, .... _ .. 

lib. 
Ila,. t • 

E.O U & C.S de!. el hlh. 

PL LXX. 

4. 

·90. 

13b. 

Scienlific Pub Cin.0. 







PLATE LXXI. 

PAGE 

Fig. 1. RHOMBOPORA VA.RIA.NS Ulr ...................................... . .................. 653 

I. Strong example of the natu 'al size. 
Keokuk group, Warsaw, Ill. 
Illinois State Mm;eum. 

1 a. Surface of same. x12, showing the ·appearance about mid way between 
the base and the first bifurcation. 

1 b. Abol'!t the same region on fig. le, x12. 
1 e. A small example from near Plymouth, Ill. 

Illinois State Museum. 
1 d. Upper end of fig. le, xl2. 
1 e. Tangential section of old example, xl8, showing structure at different 

levels. 
1 f. Half of a vertical section, xl8. 

Fig. 2. RHOMBOPORA SIMULATRIX Ulr ...................................................... 657 

2. Rather small example, natural size, and a portion x12. 
2 a. The smallest specimen seen, natural size. 
2 b. Rather strong fragment, natural 4ze. 

St. Louis group, Columbia, Ill. 
E. 0. Ulrich's colle.ction. 

2 c. Strongest specimen seen, natural size. 
Monroe Co., Ill. 
Illinois State Museum. 

2 d Tangential section, xi 8. 
2 e. A little more than half of a vertical section, x18, showing several hemi­

septa. 

Fig. 3. RHOMBOPORA DECIPIENS Ulr ................................................. . .. . . . 657 

3 and 3a. Three specimens showing variations in size and mode of branch­
ing, natural size. 
St. Louis group, Monroe Co .. Ill. 
Illinois State Museum, 

3 b. Surface of an example like fig. 3, x12. 
3 c. About two-thirds of a ve>:tical section, xl8, showing superior hemi­

septa, and peculiaiities in the development of the zomcia. 
3 d, Tang1mtial section, xl8, showing thicker walls than usual. 
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Fig. 4. RHOMBOPORA TRANSVERSALIS Ulr .... , .......... •• ............ •••••• ................ 654 

4. Fragment of the natural size, showing the transverse furrows as they 
appear in a fully matured example. 
K<'okuk group, Warsaw, Ill. 
Illinois State Museum. 

4 a. Sm face of same, x12. 
4 b. Tangential section, x18. 

Fig. 5. RHOMBOPORA? SPIRALIS Ulr ......................................................... 656 
5. A fragment of this species, natural size, with two portions of its surface 

x12. The interspaces carry granules. which, when the surface is 
abraded, are represented by small pores. 

5 a. Another fragment, xl2. This is abraded and has the zooocia apertures 
surrounded by one or two rows of small pores. 

5. Small portion of a tangential section, xl8, showing pores of various sizes 
in the walls. 

5 c. Transverse section, xl8, showing the spiral arrangement of the zooocia 
about the center. 

5 d. Vertical seetion, xl8. Sections of this kind clo&ely resemble those of 
Strebloti·ypa major. The species may have to be referred to that 
genus. 
Keokuk group, King's Mountain, Ky. 
E. O. Ulrich's collection. 

Fig. 6. BACTBOPOBA SIMPLEX Ulr. (See also Pl. LXX.) ................................. 663 
6. Tangential section, xl8, showing the peculiar stellate character of the 

acanthopores. 
6 a. Small portion of a vertical section, xl8. 

Fig. 7. STREBLOTRYPA SUBSPINOSA UJr ..................................................... 668 
7. Two examples showing natural size and mode of branching. 
7 a. Surface of one, xl8. 

Chester group, Kaskaskia, Ill. 
Illinois 8tate Museum. 

Fig. 8. STBEBLOTRYPA MAJOR Ulr. (See also Pl. LXXII.) ................................ 666 
8 and 8 a. Two fragments of the small form ·of this species. 

King's Mountain, Ky. 
E. O. Ulrfoh's collection. 

a b. 8urface of fig. 8, xl8. 
8 c. Portion of a tangential section, x18. 
8 d. Example of the large form, natural size. 

Keokuk group, Nauvoo, Ill. 
Illinois State Museum. 



Plate LXXI-Co11ti11ued. 

PAGE 

Fig. 9. STREBLOTRYPA NICKLEsr Ulr ........................................................ 661 
9 and 9 a. Three frag.ments of the natural size, and the surface of one, xl8. 
9 b, Tangential section, x50, showing structure and arrangement of meso­

pores. 
9 c. Vertical section, xl8, showing inferior hemirnpta and very slender 

tubes in the axial region. 
Chester group, Ka~kaskia, Ill. 
E. 0. Ulrich's collection. 

Fig. 10. STREBLOTRYPA DISTINCTA Ulr ...................................................... 669 
10. Fragment natural size, with a portion xl8. 
10 a. Portion of another fragment on which the transverse arrangement of 

the zocecia apertures prevails. 
10 b. Two portions of tangential sections, xl8. 

Chester group, Chester, Ill. 
Illinois State Museum. 
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Fig.' !. STBEBLOTBYPA MAJOR Ulr. (See also Pl. LXXI.) ................................. 666 

1. Transverse section, x18. 
1 a. Vertical section of small example, x18. It diYides the zoarium a little 

obliquely. 

Fig. :!. STBEBLOTBYPA BADIALIS Ulr ........................................................ 667 
:!. Surface of a branch of the usual size and appearance, xl2, showing the 

minute pores in the posterior half o:i' the hexagonal sloping areas. 
2 a. Tangential section, x28, showi~g 'skucture just beneath the surface. 
l! b. Vertical section, x28, showi~· the small inferior hemisepta and other 

features of the- species. 
2 c. Deep tangential section, x28. Along 'the middle of the figure, the strong 

transverse lines or deriticles represe~t the hemisepta, the dimly shaded 
spaces, with ·which they alterna.te, the zocecia walls cut obliquely. 
Keokuk group, near Nauvoo, Ill. ' 
Illinois State Museum. 

Fig. 3. COELOCONUS GBANOSUS Ulr .................................... ,., .................... 665 
3. A complete but compressed specimen, natural size. 

Chester group, near Anna, Ill. 
Illinois State Museum. 

a a. Another, less complete, natural size and x12. 
3 b. Vertical section, xlS. 

'Fig. 4. CoELoco•us BHOMBICUS Ulr ........................................................ 664 
4. Two examples of the natural eize, with the lower two-thirds' of one x12. 
4 a. Vertical section, x18, showing much thinner walls and epitheca than 

0. granosus. 
4 b. Transverse section, xl8. 
4 c. Tangential section, x18 . 

.Fig. 5. ANISOTBYPA SYKMllTBICA UJr ....................................................... 448 
An example of this species, natural size, showing arrangement of 
zocecia apertures and the isolated large cells. 
Chester group, Sloan's Valley, Ky. 
E, 0. Ulrich's collection. 
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Fig. 6, ANIB'OTBYPA FIBTULOBA Ulr ..................................... ; ................... 448 

. 6. A fragment of the usual size. 
6 a. Another fragment broken so as to show the epitheca lining the inner 

side of the branches. Natural size. 
St. Louis group, Pella, Iowa. 
Illinois State Museum. 

6 b. Vertical section, xl8, showing the perforated diaphragms and other 
features of two la.yer!j, and a portion of a third. 

6 c. Tangential section, xl8, showing varying thickness of walls, and per­
forated diaphragms. 

Fig. 7. ANISOTBYPA BAMULOSA Ulr .............................. , ................. ., ....... 449 
7 and 7a. Two examples of this species, natural size. The stems are solid 

but their surface and tangential sections are much like A. ff,stulosa. 
St. Louis group, Pella, Iowa: 
Illinois State Museum. 

Fig. 8, STENOPOBA RUDIS Ulr ................................................................ 444 
8. An irregular hollow branch of this species, natural size, showing faint 

monttcules and, at the upper end, the thickness of the zoarium. 
· 8 a. Tangential section. xl8, showing acanthopores, several perforated dia­

phragms, and variations In the thickness of tJ:\e walls. · 
8 b. Vertical section, xl8, showing two distinct layers of zo<ll<lla tubes, their 

tabillation, and slightly monillform characters of the walls. 
Chester group, Sloan's Valley, Ky, 
E. o. Ulrich's collection. 

Fig. 9. ANISOTBYPA SOLIDA Ulr ....... .' ..................................................... 449 
9 and 9 a. Two examples of tJ:\e natural size. 

Chester group, Sloan's Valley, Ky. 
E. O. Ulrich's collection. 

9 b. Tangential section, xt8. From a Sloan's Valley specimen. 
9 c. Small portion of a tangential section, x50, showing structilre of walls 

very clearly, From a Chester, Ill. example. 
9 d. Vertical section, x18, from a Sloan's Valley specimen. In this the 

beaded structure of the walls in the peripheral region is more marked, 
than in fig. 9 e, 

9 e. Vertical section of an old example from Chester, Ill .. in which the walls 
are oniy very slightly moniliform. 
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Fig. 1. EVACTINOPORA QUINQUERADIATA Ulr ........................................ · ..... 510 

View of the upper side of the base of a small example, natural size. 
Burlington limestone, Burlington, Iowa. 
E. 0. Ulrich's collection, 

Fig. 2. EvACTINOPORA SEXRADIATA Meek and Worthen .................................. 510 
2, 2 a and 2 b. Three views of the strong base of an average example of this 

species, natural size. 
Burlington limestone, Burlington, Iowa. 
E. O. Ulrich's collection. 

Fig. 3. EvACTINOPORA RADIATA Meek and Worthen ...................................... 509 
3 and 3 a. Basal and lateral views of an example that preserves several of 

the bifoliate rays entire. Natura! size. 
Kookuk gooup, King's Mountain Ky. 
E. 0. Ulrich's collection. 

Fig. 4. EvACTINOPORA GRANDIS Meek and Worthen ....................................... 511 
A small bxample of this species appears upon the polished surface of 

·the block of limestone in which it is imbedded. Natural size. The 
bifoliate rays are cut off about 4 ems. above the base, 
Burlington limestone, Montezuma, Ill. 
Illinois State Museum. 

Fig. 5. STENOPORA? SIGNATA Ulr ............................................................ 446 
5. Peripheral portion of a vertical section, x35, showing the peculiar struc­

ture of the walls, two mesopore~. and an acanthopore. 
5 a. Tangential section, xl8. 
5 b. Portion of 5 a, xR5, showing minute dots about the zomcia and acantho­

pores, and their arrangement in stellate clusters along the middle of 
the walls. 
Upper Coal Measures, Caseyville, I!l. 
Illinois State Museum. 

Fig. 6. STENOPORA RAMOSA Ulr .............................................................. 442 
6. Tangential section, x18, showing variations in thickness of walls due to 

their periodic swellings. Also perforated diaphragms, and the arrange­
ment of the acanthopores. 

Ga. Small portion of anotr.er tange1.tial section, x50, showing minute 
foramina in the perfo1ated diaphragms, and, in the walls, what may 
have been communication pores. 
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6 b. Peripheral portion of a zoceJia wall of a vertic:tl seJtion, x50. This sec­

. ti on was p:·epared from the same Rpecimen that furnished fig. 6 a. It 
shows the supposed communication pores. the laminated structlli"e of 
the walls, and the thick margin of the opening in the diaphragms. 

6 c. Vertical section, xB, showing arrangement of diaphragms in the com­
paratively narrow "mature" region. 
Chester g•·oup, Sloan's Valley, Ky. 
E. 0. Ulrich's colle3tion. 

Fig. 7. STENOPORA MEEKANA Ulr ..................................................... , .. , , 143 
7. Vertical section, xl8. 
7 a. Tangential section, xl8. 

Chester group, Chester, Ill, 
Illinois State Mnse:im. 

Fig. 8. STENOPORA CARBON ARIA (Worthen) ................................. " .... " .... " .. 445 
8. Tangential section, x18. 
8 a. Three tnbes of one vertical section, and one wall of another, x18, show­

ing structure of walls in the typical form of the speJies. 
Upper Coal Measures, Caseyville, Ill. 
Illinois State Museum. 

Fig. 9. STENOPORA CARBON ARIA var. CONFERTA Ulr ....................... " .............. 445 
9. Tangential section, x18, showing variations in wall strnoture, perforat~d 

diaphragms, and strong acanthopores. 
9 a. Vertical section, xl8, showing the close arrangement of the wall swell­

ings. 
Upper Coal Measures, Caseyville, Ill. 
Illinois State Museum. 

F;g. IO. STENOPORA CARBON ARIA var. MACULOSA Ulr ..................................... 445 
IO. Tangential section, xl8, showing one of the maculm, and the large 

zocecia about it. 
10 a. Peripheral portion of a vertical section, xl8. Same locality and collec­

tion as preceding. 
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Fig. 1. STENOPORA AMERICANA Ulr .................................................... · .. · .. 437 

1. Tangential section. x18, showing extremes of wall thickness. 
I a. Peripheral portion of a vertical section, x18, showing moniliform char­

acter of walls. To the left a wall from another section:. 
Keokuk group, Warsaw, Ill. 
Illinois State Museum. 

Fig. 2. STENOPORA EMACIATA Ulr ............................................................. 438 
2. Tangential section, xl8, showing extremes in thickness of walls and size 

of zorecia. 
2 a. Vertical section, xl8, ~howing faintly moniliform character of walh;. 

Keokuk group, Warsaw, Ill. 
E. 0. Ulrich's collection. 

Fig. 3. STENOPORA AMERICANA var. VARSOVIENSIS Ulr •.................................. 437 
3. Peripheral portion of a vertical section, xl8. showing irregular structure 

of walls. 
3 a. Tangential section, xl8. 

Keokuk group, Warsaw, Ill. 
Illinois State Museum. 

Fig. 4. STENOPORA MONTIFERA Ulr .......................................................... 438 
4. Tangential section, x18, showing wall structure and extremes in thickness 

of walls. 
4 a. Tangential section of explanate form. 
4 b. Vertical section, xl8, showing irregular moniliform character of walls. 

Keokuk group, Otter Creek, Jersey Co., Ill. 
Illinois State Museum. 

Fig. 5. STENOPORA INTERCALARIS Ulr ....................................................... 439 
5. Tangential section, xl8, showing the mesopores and other features of 

the species. 
5 a. Vertical section, xl8, showing the discontinuous mesopores and the ex­

treme paucity of diaphragms. 
Keokuk group, Warsaw, Ill. 
Illinois State Museum. 
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Fig. 6. STENOPORA. A.NGULA.RIS Ulr .......................................................... 439 

6. Tangential section, x18. showing the thin walls and large acanthopores. 
6 a. Vertical section, xl8, of a layer thicker than usual, showing thin walls 

and absence or diaphragms. 
6 b. Another portion of same vertical section, xl8, showing two layers of 

zorecia. 
Keokuk group, Lagrange, Mo. 
Illinois State Museum. 

Fig. 7. 8TENOPORA. CESTRIENSIS Ulr ........................................................ 442 

7. Tangential section, x'l.'i, showing the comparativflly large cavity of the 
Acanthopores. 

7 a. Vertical sel'tion, x18. 
Chester group, Chester Ill. 
Illinois State Museum. 
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PLATE LXXV. 

Fig. 1. BATOSTOMELLA SPINULOSA Ulr .......... . 
1, l a and l /J. Three specimens of tho natural size. 

Chester group, Sloan's Valley, Ky. 
E. 0. Ulrich's collection. 

PAGE . 
. . . . 431 

1 c. 'lurface xl8, showing the sunken interspaces, mesoporos, and abund-
ant acanthoporos. 

1 d. Tangential section, xl8, showing structure of peripheral region of 
zoarium. 

1 e and 1 /. Two vertical sections, xl8, one with, the other without dia­
phragms. 

Fig. 2. BATOSTOMELLA ABRUPTA Ulr .................. . 
An example of this species, natural size. 

Chester group, Sloan's Valley, Ky. 
Illinois State Museum. 

.. ............................ 435 

2 a. Another specimen, natural size, from the same locality. 
E. 0. Ulrich's collection. 

2 b. Surface of fig. 2 ti, slightly abraded, xl8. 
2 c and 2 d. Well preserved fragment, natural size, with small portion of 

surface, xl8. 
Sloan's Valley, Ky. 
E. 0. Ulrich's collection. 

2 e. Half of a vertical section, xl8, showing the abrupt thickening of the 
walls at the surface. 

Fig. 3. BATOSTOMELLA NITIDULA UJr .... , ............... , ........... , . , ....... , ..... , ...... 436 
3. Fragment of the natural size. 

Chester, Ill. 
Illinois State Museum. 

3 a. Surface of same, xl8. Over the lower half of the figure the zocecia 
apertures preoerve the perforate:l diaphragms. 

3 b. Tangential section, xl8, showing distlibution of zocecia, mesopores, and 
acanthopores. 

Fig. 4. BATOSTOMELLA INTERSTINCTA Ulr .................................................. 434 
4. Basal expansion with a number of branches broken away. Natural size. 
4 ti. Surface of same, xl8, showing relative size of zocecia and interspaces 

on the explanate portion of the zoarium. 
4 b. Irregular braooh, natural size. 
4 c. Surfa·:e of same, xl8, showing smaller zocecia aperture' and more nu­

merous meEopores than 4 a. 
4 d and 4 e. Tangential and vertical rnctions of a branch, xl8. 

St. Louis group, Pella, Iowa. 
Illinois State Museum. 
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Fig. 5. STICTOPOBELLA BASA.LIS, Ulr. (See also Pl. LXVIII and LXIX.) .............. 532 

5. Surface of the erect portion of the zoarium near the base, x9. Shows 
portions of two of the large maculre. 

5 a. Portion of same, x25, showing the sloping area around the apertures 
of both the zooocia and mesopores. 

5 b. Tangential section, x50. 
5 c. Portion of a vertical section of the erect frond, xl8. showing the tlexu­

ous median lamina, delicate inferior· hemisepta, and the tubular form 
of the primitive portion of the zooocia. 
Keokuk group, Warsaw, Ill. 
Illinois State MuEeum. 

Fig. 6, LEIOCLEMA GBACILLIMUM Ulr ....................................................... 429 
6. Group of stems belonging to one zoarium, natural size. 

Keokuk group, Bentonsport, Iowa. 
Illinois State Museum. 

6 a. Surface of a branch, x9, showing the usual characters of the species. 
6 b. Small portion of same, xl8, to show the minute characters more in detail. 

Fig, 7. LEIOCLEMA WACHSMUTH! Ulr ....................................................... 428 
7. Surface of the expansion, x9. The E<pocimen was collected by Mr. Charles 

Wachsmuth from rocks of the Kinderhook group at Marshalltown, Iowa. 
It is now in the Illinois State Museum. 

7 a. Portion of same, xl8. 
7 b. Vertical section, xl8, showing tabulation of mesopores and zooocia. 

Fig. 8. LEIOCLEMA SUBGLOBOSUM UJr, ...................................................... 428 
8. Two views of a split specimen, natural size. Position, locality, and pres­

ent lodgment, same as for fig. 7. 
8 a. Vertical section, xl8, showing tabulation of zooocia and mesopores. 
8 b. Transverse section, x18. Many of the mesopores appear as though their 

diaphragms might have been perforated originally. 

Fig, 9. LEIOCLEMA? ABANEUM Ulr,. .. .. .. .................................................. 431 
9. Surface of an example, x9. 

Chester group, Monroe Co., Ill. 
Illinois State Museum. 

9 a. Vertical section, xl8. 
9 b. Tangential section. xl8. 
n c. Portion of same, x35, showing the numerous minute acanthopores in 

the zooocia wal\s. 



VOL.VIII. 
~~rom.nnJl4~L~~~Q 

J Low Carb Bryozoa .~ 
PL. LXXV 

E.O U& CS de! ef hth. A.H .Wor(hen,di.-ext. The Krebs Lich Co. Scientific Puh. Cin 0. 





PLATE LXXVI. 

PAGE 

Fig. 1. MEEKOPORA? APERTA UJr ............................................................ 485 
1. An example of the natural size, showing the irregular mode of branch­

ing, with a portion of the surfa<Je x'I. 
l a. Tangential section, xl8. 

Keokuk group, King's Mountain, Ky. 
E. 0. Ulrich's collection. 

Fig. 2. 0YSTODIOTYA PUSTULOSA Ulr ....................................................... 495 
2. A specimen showing its natural size and the arrangement of the zomcia 

apertures. 
2 a. Portion of surface of same, x9, showing the papilliform elevation of the 

zomcia apertures. 
Keokuk group, King's Mountain, Ky. 
E. 0. Ulrich's coll•.>ction. 

Fig. 3. CYSTODIOTYA LINEATA var. MAJOR Ulr ............................................. 495 
An <'xample of this variety, natural size. 'l'he diagonal arrangement 
of the zomcia is more conspicuous in the drawing than natural. 
St. Louis limestone,? Alton, Ill. 
Illinois State Museum. 

Fig. 4. 0YSTODICTYA NITIDA Ulr ........................................................... , 493 
4. An example of the natural size, showing its mode of branching. 
4 a and 4 b. Portions of its surface, x9 and 18, showing the fully matured 

condition of the zoarium. 
4 c. Small portion of the surface of another well preserved bit less fully 

matured example, x18. 
Keokuk group, Bentonsport, Iowa. 
Illinois State Museum. 

Fig. 5. 0YSTODICTYA AMERICANA Ulr ....................................................... 494 
5 and 5 a. Two fragments of the natural size. The zomcia are ranged in 

from three to five rows, and, when magnified, closely reRemble those of 
fig. 4 c. 

Fig. 6. MEEKOPORA CLAUSA Ulr. (See also Pl. LXXVII) ................................. 485 
A fr~gment of this species, showing its natural size and the rrange­
ment of the maculm and zomcia. 
Chester group, Sloan's Valley, Ky. 
E. O. Ulrich's collA"t.inn. 
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Fig. 7. CoscINIUM LA.TUM Ulr ................................................................ 497 

7. Natural size view of a opecimen that preserves the expande:l base and a 
large part of the perforated frond. 
Burlington limestone, Henderson Co., Ill. 
I1 inois State Museum. 

7 a and 7 b. Hurface of two fragmen's, x9, showing the zomcia ap3rtures 
in different stage~ of development. 
Burlington, Iowa. 
E. 0. Ulrich's collection. 

Fig. 8. DICHOTRYPA ELEGANS Ulr ........................................................... 500 
8. Well preserved silicified fragment of the natural 0 ize. 

St. Louis group, Eiizabethtown. Ky. 
E. O. Ulrich's collection. 

8 a. Basal portion of a large specimen, natural size, having all the zocecia 
closed by a depo•it of solid calcareous tissue, 
Monroe Co,, Ill. 
Illinois State Museum. 

8 b. Portion of surface of fig. 8, xl2, showing one of the maculre and sur­
rounding zomcia. 

8 c. Tangential section, xl8, showing the characters of the zoarium just 
above the median Jaminre. 

8 d. Tangential section, xl8, dividing the zocecia just beneath their aper­
tures. 

Fig. 9. DICHOTRYPA INTERMEDIA Ulr ... , ................................................... 500 
9. The most complete example seen, natural size. 
9 a. Surface, xl2. 

St. Louis limestone, Alton, Ill. 
Illinois State Museum. 

9 b. Small portion of a vertical section, xB. 
9 o. Tangential section, xl8, showins well developed lunaria and other 

features a short distance beneath the surface. 



VOL.VIII. 
< ' 
J Low Carb Bryozoa i, 

PL. LXXVI. 

4c 

A.H .\1Vorthen, dirGxt. The Krebs Lith. OcientifL P.ub.. Cin :_1 





PLATE LXXVII. 

PAGE. 
Fig. 1. DICHOTRYPA FLABELLUM (Rominger) ............................................. 501 

1. The basal portion of a large silicified example of this speciee, natural 
size. 
St. Louis group, Spergen Hill, Ind. 
Illinois State Museum. 

1 a. Surface of same, x9, showing the usual appearance. 
1 b. Surface of a better preserved example, x9, showing the striate char­

acter of the interspacAs and maculre. 

Fig. 2. DrcHOTRYPA LYROIDES Ulr .......................................................... 502 
2. An example of this species showing the thick rounded ba~e. Natural 

size. 
2 a. End view of same. 

St. Louis group, Southern Ky. 
E. O. Ulrich's collection. 

2 b. Surface of a well preserved fragment, x9. 

Fig. 3. ACTINOTRYPA PECULIARIS (Rominger) .............................................. 503 
3. f'lurface of a well preserved example, x9, showing arrangement of zomcia 

apertures and one of the maculre. 
3 a. Small portion of same, xl8, "to show more clearly the tooth-like eleva­

tions of the internal ridges. 
3 b. Tangential section. xl8 showing characters of the zoarium a short dis­

tance beneath the surface. 
Keokuk group, Keokuk, Iowa. 
E. 0. Ulrich's collection. 

Fig. 4. PRISM OP ORA TRIFOLIA (Rominger) ................................................. . 
4. Small fragment, natural size. This specimen is thinner than usual. 
4 a. About half of a more complete and stronger example, natural size. 

The lower portions on the left side represents part of the basal ex­
pansion. 
Keokuk, Iowa. 
lllinois State Museum. 

4 b. An example of a wider form, differing further from P. trifolia in hav­
ing larger cells and the "dimples·' not extending to the margin. 
Keokuk, Iowa. 
E. 0. Ulrich's collection. 

505 

F Jg. 5. MEEK OP ORA APPROXIMATA U!r ........... , .... , ....... , ................... , ......... 484 
Surface of the thin bifoliate expansion ofa specimen of this spocies,x9. 
Chester group, Chester, Ill. 
Illinois State Museum. 
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Fig. 6. MEEKOPOBA EXIMIA Ulr .............................................................. 488 

6. Fragment of this species, natural size, showing distribution of maculm 
and zomcia. Also view of the left edge, showing the bifoliate charac­
ter of the zoarium and the oblique zoU'cial tubes. 
Chester group. Monroe Co .. Ill. 
Iliinois State Museum. 

6 a. Surface of same, x9. 
6 b. Portion of 6 a, xl8, with (?) omcium. 
6 c. Deep tangential section, x18, showing faint lunaria and mesopores. 
6 d. Tangential section, xl8, showing structure just beneath the surface. 

Fig. 7. MEEKOPOBA CLAUSA Ulr. (See also Pl. LXXVI) .................................. 485 
7. Several zocecia apertures closed with the perforated opercula, x18. 
7 a. Portion of the surface of a branch, x9. 
7 b. Vertical sect.ion, xl8, from the fiexuous median laminm to the surface. 

Shows the vesicular tissue and two zoc:ecial tubes. 

Fig. 8. STBOTOPOBA DEBMATA Ulr ........................................................... 488 
8. Flattened fragment of this species showing distribution of oc:ecia; nat­

ural size. 
Keokuk, Iowa. 
E. O. Ulrich's collection. 

Fig. 9. STBOTOPOBA FOVEOLATA UJr ......................................................... 487 
9. Small portion of the surface of a large example, natural size, to show 

distribution of zomc1a u.nd oc:ecia. 
9 a. Portion of same, x9, showing rather irregular form of zoc:ecia apertures 

the elevated lunaria and two of the broken oc:ecial cysts. 
Keokuk group, Bentonsport. Iowa. 
Illinois State Museum. 
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Fig. 1. PRISMOPORA MINIMA Ulr . . .. .. . . .. .. .. . .. . .. .. . . .. . . .. . . .... . .. . .. .................. 506 

1. Two fragments of the natural size. 
Upper Coal Measures, Sparta, Ill. 
E. 0. Ulrich's collection. 

I a. One of them, x9, showing the rather irregular arrangement of the 
zocecia, 

1 b. Transverse section of a branch, xl8, showing its tripartite structure. 
1 c, Tangential section, xl8, showing distinct lunaria and other characters 

of the zoarium just beneath the surface. 

Fig. 2. GLYPTOPORA PINNATA Ulr ................................... , ....................... 516 
The only example of the species seen. The drawing shows the pinnate 
arrangement of the zocecia and maculre. The prominence of the latter 
is largely accounted for by the abrasion which the frond has suffered. 
Burlington limestone, Burlington, Iowa. 
Illinois State Museum. 

Fig. 3. GLYPTOPORA PLUMOSA Prout ....................................................... 512 
3 and 3 a. Two fragments of this species, natural size, showing the plumose 

arrangement of the elongate dimples. 
Warsaw beds, Warsaw, Ill. 
Illinois State Museum. 

3 b. A small but well preserved fragment, natural size. Same locality. 
E. 0. Ulrich's collection. 

3 c. Port.ion of 3 b, ~9. showing the smooth surface of the dimples and the 
usual arrangement of the zocecia apertures. 

Fig. 4. GLYPTOPORA KEYSERLINGI Prout .. .. .. . . .. .. .. . . .. . .. ............................ 517 
4. Nearly complete leaf or side of a cup of a small, but well preserved ex­

ample of this species, natural size. 
Keokuk group, Nauvoo, Ill. 
E. 0. Ulrich's collection. 

4 a. Surface of same, x9, showing arrangement of z-ocecia between the 
granulo-striate margin, and one of the dimples. 

4 b. Several zocecia apertures of same, xl8 •. to show their irregular outline 
and the pitted interspaces. 

Fig. 5, GLYPTOPORA MEGASTOMA Ulr, ................................................... , .. 518 
5. Surface of an example of this species, x9, showing arrangement of the 

comparative large sub-circular zorncia apertures. 
Keokuk group, Keokuk, Iowa. 
E. 0. Ulrich's collection. 

5 a. Several apertures of same, xl8. 
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Fig. 6. GLYPTOPOBA SAGENELLA Prout .................................................... 513 
6 and 6 a. Opposite views of a small example of the typical form of this 

species. 
Keokuk group, Bentonsport, Iowa. 
Illinois State Museum. 

Fig. 7. GLYPTOPOBA SAGENELL.t var. LA.TA, Ulr ........................................... 515 
Complete example of this variety, natural size. The opposite side is 
similarly divided into cup-shaped spaces, only where on this side we 
see the bottom of a cup, the other shows a ridge. 
Warsaw beds, Warsaw, Ill. 
Illinois State Museum. 

Fig. 8. GLYPTOPOBA MICHELINIA Prout .................................................... 515 
8. Cupu!iferous surface of an example of this species, natural size. 
8 a. Opposite or epithecal surface of same. ,The specimen is worn through 

the epitheca, so that the vertical laminre are shown. 
8 b. A very small but high example, natural size, showing the faint dim­

ples on the sides of the cups. 
Warsaw beds,. Barrett's Station, Mo. 
Illinois State Museum. 

Fig. 9. GLYP'.tOPOBA PUNCTIPOBA Ulr ...................................................... 519 
9. Surface of a leaf of this species, x9, showing a dimple, and the ar­

rangement of the compressed zooocia hPe1tures. 
9 a. Small portion of same, x18. 

Chester group, Monroe ·Co., Ill. 
Illinois State Museum. 

Fig. 10. GLYPTOPOBA ELEGANS Prout ........................................................ 518 
10. Nearly complete but small example, showing the arrangement of the 

leaves into deep cups; natural size. This figure also serves to illus­
trate the mode of growth of G. keysei·lingi, G. megastoma and G. 
punctipora. 
Warsaw beds, Warsaw, Ill. 
Illinois State Museum. 

10 a. Surface of another specimen, x9. 
10 b. Portion of same, xl8, showing the zoJJcia apertures in a good state of 

preservation. 
10 c. Vertical section, xl8, showing several zooocial tubes throughout their 

length on both sides of the median lamina. 
10 <J, and 10 e. Two small portions of a tangential section. 
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