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Figures in Italics refer to pages on which descriptions are gi}_,veh.

A | Adams, F. D, cited, 264
| Administrative reports, 1

Acanthaspis, 142 Aetheospondyli, 69 -

characters of genus, 144 Agar, W. E,, cited, 165
Acanthaspis armata, 145, 188, 277 Agassichthys agassizi, 175

decipiens, 188 manni, 168

minor, 146 sullivantt, 168"

pruemensis, 145 Agassiz, L., cited, 168, 175, 187, 243

tuberculatus, 146 . - mentioned, 147, 150, 242
Acanthodes, 61 ¥ Agnatha, advent of, 53
Acanthodes affints, 280 : « characters of, 53

brownd, labyrinth “of, 266 classification of, 69

concinnus, 280 ‘ ° systematic aceount of, 70

gracilis, 60 AN LA Albert coal mine, New Brunswick,

(#) pristis, 113, 281 oLy . fish remains from, 257, 261, 262

semistriatus, - 275 2 - Albert county, New Brunswick,

sulcatus, 60 ’ B i fish remaing from, 261, 262, 273
Acanthodians, 99 ot gteafetert Alleghany county, New York,

advent of, 53 g ' i * fish remains from, 225, 288

Silurian, character of, 59 American Museum of Natural History,
Acanthodidae, range of, 112 124, 153, 250, 265, 271
Acanthodii, 68, 69 Amia, 63 o

characters of order, 112 “Amphistyly”, 66, 96
Acanthoossus # pristis, 113 “Anarthrodira”, 170
Acantholepis, 143, 144 Anaspida 89, 72

characters of genus, 140 occurrence of, 7}
Acantholepis fragiiis, 141, 142, 277 Antiarchi, 69, 72

- pustulosus, 142 . characters of order, 74
Acanthopterygii, 68 - : . “¢lassification’ of, 56

character of, 64 - + occurrence of, 76 ¥
Acipensideridae, degeneration. of, 256 | Apateacanthus vetustus, 281 N
Acknowledgments, 291 Co | Apedodus priscus, 288" e
Actinistia, 69 S . relations to Holoptychius, 238

characters of suborder, 241 i ‘Appalachian district, fish  remains-
Actinophorus’ clarki, 285 = . : 5 |. ~from, 215,239, 261, 281 :
Actinopterygil, 69 L ““Appalachian” sea, 45

:character of arder, 265 - : iArchlpt'e‘ry_givum,‘ 100

ulist , of, 280; 282, 285 . -Arctolepis, ‘145

Actinotrichia, 103 0 | -Arctotepis decipiens, 145
pER . L . "("367)
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Arey, M. F., work of, 4
Arisaig series, Nova Scotia, fish re-
mains from, 276
Arms, or brachia, of Pterichthys, 80
Aroostook county, Maine, fish remains
in, 75, 83, 275
Arthrodira, 68, 69, 157
characters of order, 158
dermal armor of, 286
fragmentary remains of, 206
in Iowa Devonian, 48
list of, 276, 278, 281, 283, 286, 287,
289 ’
relations of, to modern Dipnoans, 209
relationships of, 158
Arthrognathi, 159
Aspidichthys, in Lime Creek beds, 50
Aspidichthys, sp., 282
clavatus, 206, 285
(?) notabdilis, 207, 279
Asterolepidae, 69
appendages of, T1
character of family, 75
classification of, 56
Asterolepids, 158
relations of, 159, 160
Asterolepis, 79
characters of genus, 82
Asterolepis clarkei, 75, 83, 275
hoeninghausii, 175
Asterospondyli, 69
Asterosteus stenocephalus, 278
Astraspis desiderata, 75
Ateleaspidae, 69
Ateleaspis tesselata, 56
Auditory organs of fishes, preservation
of, 269
Australia, fish remains from, 104, 113
“Autostyly”, 65, 96

B

Bacon, Francis, cited, 33

Balfour and Parker, mentioned, 208
Bedford, Ohio, fish remains from, 283
Beecher, Chas. E., mentioned, 156, 224
Belgium, fish remains in, 94, 200, 227
Beliveau, New Brunswick, fish remains

from, 263

Belonorhynchidae, relations of, 256
Berea, Ohio, fish remains from 283-285
Berlin University, fish remains in mu-
seum of, 177
Berndorf, Germany, fish remains from,
227
Berycoids, 64 .
Beyer, S. W., work of, on peat, 2
work of, on road materials, 3
Bicken, Nassau, fish remains from, 187
Bigelow, H. B., cited, 271
Bigsby, J. J., cited, 275
Bilstein, Belgium, fish remains from,
227
Birkeniidae, 69
relations of, 160
Blood vessels of Rhadinichthys deani,

272
Blossburg, Pennsylvania, fish remains
from, 290

Bohemia, fish remains in, 104, 242
Boileau, cited, 33
Boston Society of Natural History, fish
remains from, 257
Bothriolepis, 68, 75, 78, 79
characters of genus, 83
relations of, 165, 166
Bothriolepis canadensis, 83, 84, 280
coloradensis, 94, 285
leidyi, 92
minor, 93, 287, 289
nitida, 92, 289
Boulenger, mentioned, 157
Bowfin, 63
Boyle county, Kentucky, fish remains
from, 132, 149, 265, 273
Brachia of Pterichthys, 80
Brachydirus, 178
characters of genus, 187
mandible of, 191 .
relations to Coccosteus, 187
Brachydirus bickensis, 187
bidorsatus, 188
Bradford county, Pennsylvania, fish re-
mains from, 94, 155, 206, 212, 287-
289
Brain of Rhadinichthys deani, 267
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Branson, E. B., cited, 190, 284

Bremer county, [owa, fish remains in,
49, 134, 139, 196, 213, 225, 241,
279

Brick, production of, 19

Bridge, T. W., cited, 96, 160, 165, 208,

242, 255

Bristol Center, New York, fish remains
from, 199, 281

Brongniart, mentioned, 101

Brontichthys clarki, 284

Brooklyn, Ohio, fish remains from, 285

Buckland, mentioned, 150

Buffalo, Iowa, fish remains from, 140,
213, 219, 279

Buffalo, New York, fish remains from,
135, 143, 179, 257, 281

Buffon, cited, 38

Building block, hollow, production of,
19 ) :

Building stone, production of, 23, 24

Burlington, Iowa, fish remains from,
111, 149, 155, 248, 252

Burlington beds, lowa, fish remains in,
156

C

Calciferous sandstones, Scotland, fish
remains from, 246, 250, 261

Callognathus serratus, 282, 285

Callorhynchus, 143

Calvin, Samuel, acknowledgments, 291

cited, 45, 46, 133, 196, 216, 229, 233 |

work of, 4
Calvin collection of fish teeth, 229
Cambrian, vertebrate life in, 53
Campbellton, New Brunswick, fish re-

mains from, 114, 116, 152, 275, 276 '

Canada, fish remains from, 213, 235,
278

Canandaigua Lake, New York, fish re-
mains from, 139, 199, 281

Canyon City, Colorado, fish remains
from, 75, 119

Carboniferous system, fish remains in,
61, 97, 100, 104, 112, 117, 149, 152,
211, 231, 236, 246, 258

sturgeons in, 63

369

Cashaqua shale, New York, fish re-

“mains in, 179

Catskill beds, fish remains in, 92, 94,
114, 117, 212, 226, 239, 287, 289

Cattaraugus county, New York, fish re-
mains from, 287

Cayeux, L., cited, 266
Cayuga lake, New York, fish remains
from, 281
Cedar Valley limestone, lowa, fish re-
mains in, 45, 49, 107, 126, 134, 137,
139, 140, 197, 213, 215, 219, 220,
225, 241, 277-279
Cephalaspidae, 69
Cephalaspis, 74
armor of, 58
classification of, 56
relations of, 159, 160, 165
Cephalaspis sp., 275
campbelltonensis, 276
dawsoni, 275
laticeps, 280
murchisoni, 68
Ceratodonts, development of, 164
Ceratodus, relations of, 157, 211
Ceratotrichia, 96

Cerro Gordo county, lowa, fish re-
mains in, 49, 134

Chapman, F., cited, 74

Chapman sandstone, Maine, fish re-

mains in, 75, 83, 275
Chateaubriand, cited, 35
Chautauqua beds, fish remains in, 109,
187, 200, 226
Cheiracanthus costellatus, 275
Cheirodus, 227, 234
Cheirolepis, occurrencé of, 255
relations of, 256
Cheirolepis canadensis, 280
occurrence of, 256
trailli, occurrence of, 256
Chemical action on Dipterine teeth, 216
Chemung beds, fish remains in, 94, 109,
112, 114, 117, 132, 151, 152, 154, 155,
186, 200, 201, 213, 214, 224-226, 239,
241, 260, 279, 287, 288
Chester beds, fish remains in, 156
Chickasgw county, lowa, gravel roads
in,
Chimaera colliei, food-habits of, 217
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Chimaeroidei, 68, 69, 118
autostyly in, 65
characters of order, 118
fin spines of, 139
in Iowa Devonian, 48
list of, 277
origin of, 119

“Chirodus”, 228

Chondrostei, 69

- characters of suborder, 255
history of, 255
Palzozoic, characters of, 63

Chordata, characters of, 52

Cladistia, 69

Cladodontidae,

107

Cladodus, characters of genus, 107

Cladodus sp., 287
alternatus, 111
carinatus, 109
claypolei, 282
concinnus, 109, 110, 283
coniger, 109, 287
exiguus, 111
exilis, 111
formosus, 110, 286
monroei;, 108, 276
pattersoni, 111
prototypus, 108, 276
rivi-petrosi, 283
springeri, 111
striatus, 108
subulatus, 283
succinctus, 111
terrelli, 283
tumidus, 283
urbs-ludovici, 110, 281
wachsmuthi, 111

Cladoselache, characters of genus, 97
(?) dermal denticles of, 281
dermal tubercles of, 276
fing of, 99
musculature of, 266
spines of, 152

Cladoselache sp., 281

- clarki, 283
fyleri, 61, 283
kepleri, 283
sinuatus, 283

characters of family,

Clark county, Kentucky, fish rer:ains
~ from, 283
Clarke, J. M., acknowledgments, 291
cited, 83, 105, 113, 114, 116, 132, 191,
198, 257, 268, 260
Clay, production by counties, 14,.19
by years, 13
classified, 19
rank of Iowa in, 21
Clay, raw, production of, 22
Claypole, E. W. cited, 73, 146, 1564, 193,
199, 200
Cleveland, Ohio, fish remains from, 61,
213, 285
Cleveland shale, Ohio, fish remains i.,
100, 106, 180, 201, 213, 282, 283
Clifton Springs, New York, fish re-
mains from, 278
Climatius, 61

“Climatius latispinosus, 276

scutiger, 60
Coal, production of, by counties, 14, 17
by years, 13 '
rank of Iowa in, 18
Coal, use of topographic maps in study
of, 4
Coal Measures, fish remains in, 104,
234, 250, 254, 273 '
Coblenzian fauna of Germany, relations
of, to Lower Devonian of Maine,
83
Coccosteans, development of, 163, 164"
relations of, 159, 160
Coccosteidae, characters of family, 18)
Coccosteus, characters of genus, 186
relations to Brachydirus, 18
relations to Dinichthys, 185, 188
relations to Protitanichthys, 201
vertebral arches in, 186
Coccosteus sp., 278
americanus, 187
canadensis, 186, 280
cuyahogae, 283
decipiens, 186, 187
halmodeus, 191
macromus, 186, 287
occidentalts, 186, 187, 278
relations to Protitani-hthys., 202
spatulatus, 278
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Coelacanthidae, Agassiz on, 243, 244
characters of family, 242
Coelacanthus, characters of genus, 246
geological range of, 242
Coelacanthus exiguus, 253, 254
granulatus, 248
granulosus, 2406
huxleyti, 260
kayseri, 246
welleri, 247
Coelolepidae, 69
classification of, 55
relations of, 160
Coelolepis, shagreen granules of, 276
Colfax, Iowa, mineral water from, 27
Colorado, fish remains from, 75, 94,
110, 119, 239, 285-289
“Columbia”, 94
Columbus, Ohio, fish remains from, 108,
276, 278
Columbus limestone, Ohio, fish remains
from, 107, 108, 114, 124, 143, 146,
175, 240, 276-279

Combes, Paul, and Meunier, 8., cited,
266 :

“Conchifrage” dentition, 180, 217
Conchodus, 234
characters of genus, 227
relations of, to Dipterus, 231
to Synthetodus, 229
Conchodus ostraeformis, 228
plicatus, 234
variabilis, 213, 228, 230, 286
Concrete, stone for, production of, 23,
24
Concrete, use of gravels in, 7, 26
Cope, E. D., cited, 53, 71, 84, 92, 100,
158, 168, 170, 173, 175, 186
Copulation among sharks, 97

Cornell College, Iowa, fish remains in

museum of, 279
Corniferous beds, fish remains in, 100,
124, 141, 142, 149, 175, 199, 276
Cortland county, New York, fish re-
mains from, 143

Cranium, structure of, in classification,
66 -

Cretaceous, fish remains from, 64, 241,
246

Cross, Whitman, .cited, 110

Crossopterygii, 68, 69
advent of, 62
ancestral to amphibians, 237
characters of order, 237
evolution of, 237
in Iowa Devonian, 48
list of, 276, 280, 285, 287, 288, 290
relations to Dipnoans, 237
remains of, 236
resemblances to Labyrinthodonts, 63
Crushed stone, production of, 23, 24
Ctenacanthus, characters of genus, 1.2
post-Devonian species, 155
Ctenacanthus acutus, 156
angulatus, 1566
brevis, 155
(?) burlingtonensis, 166
canaliratus, 156
chemungensis, 154, 287
clarki, 155, 283
compressus, 283
costatus, 156
coxianus, 156
cylindricus, 156
decussatus, 156
deflezus, 155, 156
depressus, 156
excavatus, 156
gemmetus, 156 -
gradocostaius, 156
gurleyi, 156
harrisoni, 156
keokuk, 156
littoni, 156
longinodosus, 156
lucasi, 156
pellensis, 156
randalli, 154, 287
sculptus, 156
semicostatus, 156
similis, 156
solidus. 155, 156
speciosus, 154
spectabilis, 155, 156
varians, 155, 1566
venustus, 156
vetustus, 155, 283
wrighti, 153, 276
riphias, 156
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Ctenodipterini, 69
characters of order, 207

list of, 212, 279, 282, 285, 286, 288,
289

relations of, 165
relations to Lung-fishes, 208

Ctenodontidae, characters of family,
210

Ctenodus, relations of, 211
Ctenodus fleischert, 225
sherwoodi, 226
wagneri, 212, 213, 285
Cuba sandstone, New York, fish re-
mains from, 288
“Cuboides zone” of Devonian, Mani-
toba, fish remains from, 277, 279
Culm beds, Thuringia, phosphatic con-
cretions from, 266
Cumberland, Maryland, fish remains
from, 150
Curbing, production of, 23, 24

Cuyahoga county, Ohio, fish remains
from, 283-285

Cyathaspis, 72, 73
Cyathaspis acadica, T2
Cyclostomes, 69

characters of, 70

occurrence of, 71
Cyrtacanthus, 119
Cyrtacanthus dentalus, 149, 278

D

“Dakotan” sea, 45, 94, 215, 225, 235
Darwin, C., cited, 39, 44
Dasyatis say ?, 218
Davenport beds, 47
Davis, J. W., cited, 129, 151
Dawson, J. W, cited, 261, 262, 263, 266
De Koninck, L., cited, 111
De la Beche, mentioned, 150
Dean, B., acknowledgments, 291

cited, 61, 73, 98-100, 113, 118, 119,
121, 123, 127, 129, 134, 135, 149,
159, 165, 169, 177-180, 183, 189,
190, 194, 209, 217, 247, 265, 266,
271 )

Delaware, OLio, fish remains from, 278,
283, 285

Delaware county, New York, fish re-
mains in, 92-94, 151, 212, 226, 241,
287-289

INDEX

Delaware limestone, Ohio, fish remains
in, 114, 124, 143, 146, 175, 203, 240,
277-279

Delhi, New York, fish remains from,
239, 240

Delphi, New York, fish remains from,
198

Dendrodus arisaigensis, 276

Derbyshire, England, fish
from, 228

Dermal armor, Arthrodiran, 286

Dermal armor, Dinichthyid, 281

Dermal plates, tuberculated, 149

Des Moines, Iowa, topographic
ping near, 4

Devon Point, Colorado, fish
from, 94, 286, 287

Devonian age, fishes in, 61, 62

Lung-fishes of, 157
Ostracophores in, 171

Devonian Ctenodipterines, list of, 212

Devonian fishes, systematic account of,
70

Devonian fishes of Iowa, 33

Devonian land, 45, 94

Devonian system, fish remains in, 48,
72, T4, 83, 91, 92, 94, 97, 100, 104-
107, 110, 111, 114, 117, 119, 132, 135,
143, 150, 152, 167, 175, 176, 186, 200,
207, 212, 220, 225, 227, 231, 236,
238-240, 242, 247, 255, 275

Devonian system of Iowa, stratigraphy
of, 45

fish-remains in, 48

remains

map-

remains

Dictyorhabdis priscus, 119
Dinichthyid, dermal armor of, 281
Dinichthys, 158
characters of genus, 188
comparison with Dinomylostoma,
178
dentition of, 189
development of, 164
homologies with modern
fishes, 189
in Wapsipinicon beds, 48
mandible of, 191
relations to Coccosteus, 188
relations to Mylostoma, 179
relations to Titanichthys, 203

Lung-
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Dinichthys sp., 282, 289

canadensis, 279

clarki, 284

curtus, 200, 284, 287

dolichocephalus, 281

gouldi, 284

gracilis, 284

halmodeus, 191, 201, 278
relations to Brachydirus, 187

herzeri, 193, 194, 198, 283
descended from Coccosteus, 195
specialization of, 188

ingens, 283

intermedius, 179, 193, 195, 199, 200,

284
kepleri, 283
lincolni, 191, 193, 278
minor, 284
newberryt, 198, 281
precursor, 199, 278
prentis-clarki, 284

pustulosus, 49, 194, 198, 278, 281, 286
ancestral to D. intermedius, etc.,

195

comparison of, with Neoceratodus,

196
ringuebergi, 281
terrelli, 198, 284
specialization of, 188
tuberculatus, 199, 279 (?) 286, 288

Dinomylostoma, characters of genus,

17

development of, 164
Dinomylostoma beecheri, 177, 282
Diplacanthidae, advent of, 53

range of, 112
Diplacanthus horridus, 280

striatus, 280
Diplodus, characters of genus, 104
Diplodus, sp. ind., 286

priscus, 104, 286

striatus, 105, 286
Diplognathus, dentition of, 181
Diplognathus mirabilis, 285
Diplurus, geological range of, 242
Dipneusti, 62, 69

characters of subclass, 157

Dipnoans, 62, 68, 157
advent of, 62
dentition of, 180
development of, 164
list of, 208
relations of, 208
Dipterines in Iowa Devonian, 48
Dipterus, absence of ossified centra in,
147
characters of genus, 210
in Towa Devonian, 49
occurrence of, in Paleozoic, 231
relations of, 211
two types of, 214
Dipterus alleghaniensis, 233, 288
angustus, 289
calvint, 49, 213, 219, 220, 221, 279
contraversus, 212, 289
costatus, 213, 219, 220, 221, 286
digitatus, 213, 219, 221, 286
flabelliformis, 213, 221, 223, 224, 288
a type form, 214
fleischeri, 212, 225, 289
ithacensis, 212, 213, 282
laevis, 223
levis, 213
variety of D. nelsoni, 214
minutus, 213, 223, 288
variety of D. nelsoni, 214
mordaz, 213, 219, 220, 222, 223, 225,
286
relations of, 215
murchisoni, 226
nelsoni, 213, 221, 223, 224, 288
a type form, 214
pectinatus, 213, 222, 286
quadratus, 213, 223
variety of D. nelsoni, 214
radiatus, 212
sherwoodi, 212, 226, 289
uddent, 213, 215, 218, 222, 225, 279
valenciennesi, 210, 227, 234

Dog-fishes, 97
Doliodus, 100
Doliodus problematicus, 275
Dollo, L., acknowledgments, 291
cited, 96, 122, 124, 127, 129, 165, 180,
208, 237
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Dorsal fin-spines, 138

Downtown beds, Great Britain, verte-
brate life in, 53

Drain tile, production of, 19

Drepanaspids, relations of, 160

Drevermann, F., cited, 57

Dubuque, Iowa, lead and zinc from, 26

Dubuque county, Iowa, crushed stone
roads in, 3

Ductus endolymphaticus, 176

E

Ears of Rhadinichthys deani, 269, 272
East Lothian, Scotland, fish remains
from, 274
Eastman, C. R., cited, 73, 84, 92-94,
104-106, 108, 113, 123, 124, 127, 131,
133-135, 138, 139, 142, 143, 146, 150-
154, 161, 169, 175, 177, 184, 186,
191, 193, 194, 198-201, 218-223, 225,
226, 231, 233, 247, 258
work of, on Devonian fishes of Iowa,
4
Eczematolepis pustulosus, 142
Edinburgh, Scotland, fish
from, 60
Eel-shaped fishes, decadent forms, 254
Eels, occurrence of, 264
Egerton, P. G., cited, 261
Eichwald, cited, 228
Eifel District, Prussia, fish remains
from, 128, 167, 176, 177, 225-227,
240
Eighteen Mile Creek, New York, fish
remains from, 278, 281, 282
Elasmobranchii, 68, 69
characters of subclass, 95
dermal plates of, 149
hyostyly in, 66
list of, 275, 276, 280-282, 286, 287, 289
origin of, 71
Silurian, character of, 59
Elbert formation, fish remains in, 94,
110, 285, 286, 287
Elgin, Scotland, fish remains
228
Elmhurst, Illinois, fish remains from,
105, 135, 286
Elonichthys, characters of genus, 273

remains

from,

INDEX

Elonichthys browni, 274
“eye” of, 266
elegantulus, 274
striatulus, 273

England, fish remains in, 104, 228, 231,
242

Enniskillen, Lord, mentioned, 244

Enteropneusta, characters of, 52

Eocene, fishes in, 64, 255

Erian group, fish remains in, 117, 143,
154, 193

Erie county, New York, fish remains
from, 260

Erie county, Ohio, fish remains from,
285

Erie shale, Ohio, list of fossil fishes
from, 282 .

Erismacanthus barbatus, 149

Eskdale, Scotland, fish remains from,
261

Etheridge, R, Jr. cited, 225, 227, 275

Euomphalus bed, Iowa, fish remains
from, 219

Euphaneropidae, 69

Euphanerops longaevus, 74, 280

Europe, fish remains from, 207, 240

Eurylepis from Waverly beds, 260

Eusthenopteron, 236

Eusthenopteron foordi, 280

Evolrotion, effect of, on paleontology,

Evolutionary history of fishes, 51

F

Fairport, Iowa, fish remains from, 213,
220, 279

Falls of the Ohio, fish remains from,
141

Faunal lists of fossil fishes, 275

Fayette breccia, 47

Fertile, Towa, peat briquetting plant
near, 28

Fin-spine, undetermined, 281

Fin-spines, dorsal, 138

origin of, 59

Fins, character of, in Pleuropterygii,
98, 99

evolution of, 67, 68

origin and development of, 59, 63,
65, 67



INDEX

Fire brick, production of, 19
Fischer, Moritz, cited, 265
Fish remains in Devonian of Iowa, dis-
tribution of, 48
Fishes, advent of, 53
characters of, 95
classification of, 65, 67, 69
development of, 64, 67
Devonian, of ITowa, 33
systematic account of, 70
work of C. R. Eastman on, 4
evolutionary history of, 51
fossil, lists of, 275
origin of, from Enteropneusta, 52
Silurian, character of, 59
Flagging, production of, 23, 24
Foerste, A. F., cited, 265
Fossil fishes from Lower Devonian of
North America, list of, 275

from Middle Devonian of North
America, list of, 276
from Upper Devonian of North

America, list of, 280
Fourmaier, P., cited, 227
France, fish remains in, 104

Frankfort, Germany, fish remains at,
167

Franklin, New York, fish
from, 131, 241, 287-289

Franklin county, Ohio, fish remains
from, 285

Frech, cited, 275

Friendship, New York, fish remains
from, 155

Fritsch, mentioned, 101
Fuels of Iowa, investigation of, 1
Furbringer, X., cited, 165, 186, 208
‘ G
Gamphacanthus, 137, 138
Gamphacanthus politus, 138
“Ganoids”, 66 i
characters of, 236

Palzozoic, absence of ossified centra
in, 147

Ganorhynchus beecheri, 213, 214, 225,
288, 289

suessmilchi, 235
similarity of, to Scaumencia, 227
Garman, S., cited, 137, 142
Garpike, 63

remains

375

Gas, natural, in Iowa, 2
Gaskell, W. H., cited, 74
Gaspe, Quebec, fish remains from, 275,
276
Gaspe series, fish remains in, 114, 276,
278
Genesee Black shale, fish remains in,
111, 135, 179, 198, 199, 207, 268,
277, 279, 281, 282
Genceva, New York, fish remains from,
278
Genundewah, New York, fish remains
from, 198 -
Germany, fish remains in, 104, 119, 167
Gerolstein, Prussia, fish remains from,
246
Gill, Theodore, menticned, 159
Girty, G. H., cited, 110, 265
Glen Park, Missouri, fish
from, 138, 149
Glen Park Ilimestone,
from, 137, 149
Glenville, New York, fish. remains
from, 260
Glyptaspis, dentition of, 181
relations to Mylostomids, 207
Glyptaspis abbreviata, 282
verrucosa, 285
Glyptolepis quebecensis,
Holoptychius, 238
Glyptopomus sayret, 290
Goethe, cited, 29, 32, 33, 70
Goniatite limestone, New York, list of
fossil fishes from, 281
Gorgonichthys clarki, 284
Gravels, Towa, ages of, 3
production of, 13, 26
quality of, for road materials, 3
uses of, on roads, 3
Greenland, fish remains from, 239
Grundy county, Illinois, fish remains
from, 264
Grundy county, Iowa, work in, 4
Gudger, E. W, cited, 218
Gurich, cited, 188
Gypsum, preduction of, by years, 13
classified, 27
Gyracanthides, 113
Quracanthides murrayi, 114

remains

fish remains

relations to
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Gyracanthus, 61
character of genus, 11}
Gyracanthus incurvus, 114, 276
primaevus, 114
sherwoodi, 114, 117, 287, 289

Hackberry beds, 47
Haeckel, mentioned, 157
Haemal arches in Coccosteus, 185
Hag-fishes, 70
Hall, James, cited, 239
Hamilton series, correspondenca
with Cedar Valley, 46
fish remains in, 107, 109, 114, 126,
134, 137, 139, 140, 142, 144, 154,
198, 204, 207, 240, 241, 276-279
Haplistia, 69
Harpacanthus, 119, 150
Harvard museum, see
Comparative Zoology
Hawkesbury formation, New South
Wales, fish remains in, 104
Hay, O. P., cited, 104, 109, 110, 113,
160, 275
Helderberg beds, 83
Helderbergian series (?), Nova Scotia,
fish remains from, 276
Heliodus lesleyi, 213, 288
Helodus comptus, 112
gibberulus, 112, 287
Hemlock Lake, New Yorx, fish remains
from, 260
Hennig, E., cited, 169, 175, 176
Herefordshire, England, fish remains
from, 58
Heteracanthus, 137
characters of genus, 138
in Towa Devonian, 49
Heteracanthus politus, 138,
uddeni, 139, 277
" Heterostraci, 69
divisions of, 55
occurrence of, 72 _
High Point sandstone, New York, list
of fossil fishes from, 132, 287
Hinde, G. J., cited, 53
Hinds, Henry, work of, on coal, 1
Hoats, J. H., mentioned, 147
Holauchenia, 160

of,

Museum of

277, 281

INDEX

Holocephali, 68, 69
characters of subclass, 117
dermal plates of, 149
Holonema, dentition of, 181
relations to M'ylostomids, 206
Holonema horridum, 206, 288
rugosum, 92, 206, 288, 289
Holoptychiidae, characters of family,
238
Holoptychius, 117, 236, 238
scales of, 279
Holoptychius americanus. 92, 239, 288,
290
filosus, 239, 288
flabellatus, 239
giganteus, 239, 287, 288, 290
granulatus, 239, 288
halli, 239, 290
latus, 239
pustulosus, 239, 288
quebecensis, 280
radiatus, 290
serrulatus, 239
tuberculatus, 239, 287, 289
Homacanthus, characters of genus, 151
Homacanthus acinaciformis, 151, 287
delicatulus, 152
gracilis, 152, 276
Homosteus, development of, 163, 164
relations of, 167, 171
Hoplonchus parvulus, 152, 283
Hunsruck slates, Prussia, Ostraco-
phores from, 54
Huron shales, Ohio, fish remains
109, 282, 283, 285
Hussakof, L., cited, 124, 131, 146, 161.
166, 177, 179, 189, 191, 193, 194,
198, 200, 225, 226, 239, 250, 275
Huxley, T. H., cited, 65, 66, 96, 208, 211,
‘237, 242, 243, 246, 251
Hydraulic limestone, Wisconsin,
remains from, 198
“Hyostyly”, 65, 96
Hyperoartia, 69
Hyperotreta, 69

in,

fish

1
Ichthyodorulites, 150
“Ichthyopterygium” of fishes, 95
Ichthyotomi, 68, 69
characters of order, 101

i



INDEX

Illinois, fish remains from, 105, 135,
196, 250, 253, 277, 278, 285, 286
Independence beds, 45, 47
relation with Lime Creek beds, 49

Indiana, fish remains from, 175, 206,
278

Tonia, Iowa, gravel roads near, 3
Iowa, coals of, investigation of, 1
Devonian fish-bearing beds of, strat-
igraphy of, 45
Devonian fishes of, 33
study of, 4
fish remains in, 107, 111, 134, 139,
140, 147, 152, 155, 196, 206, 213,
219, 220, 221, 223, 231, 233, 235,
241, 248, 252, 277-279, 285
geological maps of, 7
mineral production of, in 1907, 11
oil-rock of, 3
peat of, investigation of, 1
road materials of, 3
State University of, fish remains in
museum of, 229
Iron, production of, 28
Isospondyli, 69
advent of, 64 .
Tthaca, New York, fish remains from,
155, 213, 282
Ithaca beds, New York, fish remains
in, 143, 213, 282
]
Jackson, C. T., cited, 257, 261
Jaekel, Otto, acknowledgments, 291
cited, 55, 74, 76, 81, 101, 102, 119, 121,
122, 127, 129, 131, 139, 145, 1486,
159, 160, 167, 169, 170, 178, 184,
185, 186, 187, 191, 227
James Bay region, Canada, fish re-
mains from, 278 :
Jefferson county, Missouri, fish re-
mains from, 138, 149
Jeffersonville, Indiana,
from, 206
Johnson, J. B, cited, 270
Johnson county, Iowa, fish remains in,
49, 50, 134, 135, 137, 139, 147, 196,
' 206, 213, 220, 221, 223, 231, 233, 235,
286, 287

Jordan, D. S, cited, 40, 52, 67, 70, 71,
161

fish remains

377

Junction City, Kentucky, fish remains
from, 265
Jurassic system, fish remains in, 211,
242
sturgeons in, 63
. K
Kashong creek, New York, fish re-
mains from, 154
Kayser, E., mentioned, 167
Kellog, V. L., cited, 40, 41
Kentucky, fish remains in, 111, 132,
135, 149, 175, 179, 198, 199, 206,
260, 265, 273, 277, 279, 281, 282,
283, 287
Kentucky State College museum, fish
remains in, 260
Keokuk beds, Iowa, fish remains in, 156
Keuper beds, England, fish remains
from, 104
Kinderhook beds, Iowa, fish remains
in, 111, 138, 149, 152, 155, 156, 247,
248, 252
Knott, W. T., cited, 265
Koken, E., cited, 101 !
L
Lampreys, 70
Lanarkia, 57
“eye spots” of, 266
Lanarkia spinosa, 55
Lanarkshire, Ostracophores in, 58
Land vertebrates, descent of, from
fishes, 62
Lankester, E. R., cited, 41, 114, 161
‘“Laurentia”, 94
Lead and zinc, prices of, 27
production of, by years, 13
classified, 27
LeGrand, Iowa, fish remains from, 149,
152, 155
Lehder, Joh., cited, 266
Leidy, J., cited, 92, 93, 238
Lepidosiren, 157
relations of, 208
Lepidosteus, 63
Leptolepis, characters of, 64
Leriche, M., cited, 53, 73
LeRoy, New York, fish remains from,
133, 143, 146, 175, 240, 276-278, 281
Leroy, Pennsylvania, fish remains
from, 212, 287-289
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Lesley, J. P, cited, 2568, 261
Leuckart, mentioned, 157
Lexington, Kentucky, fish remains ‘in
museum, 260
Liege, Belgium, fish remains. from, 200
Lime, production of, 23, 24
Lime Creek .shales, Iowa, 45
fish remains from, 49, 134, 286
Lime Rock, New York, fish remains

from, 277
' Limestone, production-of, by counties,
24 ’

classified, 23
Lindahl, J., cited, 139
Linn county, Iowa, fish remains in, 48

gravel roads in, 3
Liognathus spatulatus, 186, 278

relation to Protitanichthys, 202
Livingston county, New York, fish re-

mains from, 179, 240, 260, 282
Livonia, New York, fish remains from,
278
Loess, work of B. Shlmek on, 4
Logan, mentioned, 114
Logan Water, Scotland, ﬁsh remaing
from, 56 -
Longworth, W. N., mentioned, 111
Loraine county, Ohio, -fish remains
from, 106, 282-285 1

Louisville, Kentucky, fish remains
from, 111, 135, 179, 198, 206, 279,
281, 282

Lower Carboniferous .series, fish re-

mains from, 261, 262, 278
Lower Devonian series,
fishes from, 275

Sirenoids in, 157
Lucas, F. A., cited, 161
Ludlow beds, 73

vertebrate life in, 63

Lung-fishes, 95, 157
autostyly in, 65 ;
Devonian, absence of ossified centra
in, 147
homologies of Dlmchthys with, 189
in Towa Devonian, 48
modern, relations of Ctenodipterines
to, 208 '
Luther, D. D, cited, 258

list of fossil

INDEX

M-
Machaeracanthus, 112, 113
Machaeracanthus longaevus, 114, 278,

major, 278 .
5 peracutus, 277
sulcatus, 114, 276, 278

Macropetalichthyidae,
family, 167

‘Madcropetalichthys,
nus, 168
cranial structure, 170, 171
development of, 163, 164 °
distribution of, 167
‘Macropetalichthys agassizi,
hoeninghausii, 175
manni, 168
pelmensis, 176
rapheidolabis, 168, 278
sullivanti, 168
“Macrophage" dentition, 180
Macropoma, geological position of, 242
.Maine, fish- remains in, 75, 83, 275
Mandible of Dinichthys, 190
iManitoba, fish remains from, 135, 207,

characters of

characters of ge-

75"

277, 279
‘Manlius, New York, fish remains from,
278
‘Mansfield, Pennsylvania,  fish remains
{ from, 289

Maps, geological, of lowa, T
topographic, necessity of, 4

| Marcellus beds, New York, fish re-

mains from, 117, 193, 194, 241, 276,

‘ 278 >

{Marion county, Kentucky,
mains from, 265

| Marsh, O. C., mentioned, 111

| Marsipobranchs, characters of, 70

!Martin, Karl, cited, 256

'Maryland, fish remains from, 150

' Mason City, Iowa, cement plant at, 28

Mazon creek, Illinois, fish remains
from, 254 :

' McCoy, mentioned, 158, 227, 228, 234

McGill University, fish remains in mu;
seum, 264 4

'Mea.dv111e, Pennsylvania, fish remains
from, 109, 112, 287

Meadville Upper Shale, Pennsylvania,
fish ‘remains frowm, 109, 112 .

fish re-



INDEX

‘Mesacanthus, 61
Mesacanthus mitchellt, 60
Mesozoic period, fishes in, 255
Sturgeons in, 63
Meunier, S, and Combes, Paul, cited,
266
Middle Devonian series,
fishes from, 276, 279
of Iowa, 45
fish remains in, 48
Miller, A. M., acknowledgments, 291
Miller, Hugh, mentioned, 207, 211
Miller, S. A., cited, 104, 138, 142, 207,
261
Milo, New York, fish remains from,
281 :
Milwaukee, Wisconsin, fish remains
from, 109, 114, 126, 139, 140, 143,
144, 198, 204, 207, 240, 276-279
Mineral production of Iowa, by years,
13
classified, 14
Mineral water, production of, by years,
13
classified, 27
Mississippi valley, oil rock of, 3
Mississippian series, fish remains in,
104, 137
Missouri, fish remains in, 135, 149, 277
Missouri Iron Company, work of, 28
Mollier, 8., cited, 100
Monocladodus clarki, 283
pinnatus, 283
Monroe, Charles E., mentioned, 108
Moscow, Russia, fish remains from, 112
Moscow shales, New York, ﬁsh remams
in, 154, 276
Mount Morris, New York, fish remains
from, 179, 282
Muller, Fritz, cited, 183
Muller, J., mentioned, 157
Munster, Count, mentioned, 245
Murrumbidgee, New South Wales, fish
remains from, 225
Muscatine county, Iowa, fish remains
in, 49, 134, 213, 220, 233, 235, 286

list of fossil
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Museum of Berlin University, fish re-
mains in, 177
Museum of Comparative Zoology, 49,
106, 126, 141, 148, 149, 155, 175,
203, 205, 206, 220, 224, 227, 241,
253, 260, 261, 265
Mylostoma, characters of genus, 179
comparison with Dinomylostoma, 177
development of, 164 ’
relations to Dinichthys, 179
Mylostoma mewberryi, 180, 285
terrelli, 180, 285
variabile, 162, 172, 180, 285
M?'Ilnﬁystomatidae, characters of family,
dental structure of, 163
relations to Glyptaspis, 207
to Holonema, 206
Mpyriacanthus, 121, 126, 149
Myxinoidea, 69, 70
N

‘Naples New York, fish remains from,

135, 281, 287
Naples shale New York, ﬂsh remains
in, 139, 179, 199, 257, 260, 281, 282
Nassau, fish remains from, 187
Needles Mountain, Colorado, fish re-
mains from, 110, 286

; Neoceratodus, 157

comparison of dentition of, with
Dinichthys, 190
relations of, 165, 208
to Arthrodira, 162
to Macropetalichthys, 170
Neoceratodus forsteri, 197
Nerve endings of Rhadinichthys

deant, 272

Neural arches in Coccosteus, 185

New Albany. shale, Kentucky, fish re-
mains in, 111, 135, 179, 198, 206,
279, 281, 282

New Brunswick, fish remains from, 72,
100, 114, 152, 267, 261, 262, 273,
275, 276

New South Wales, fish remains from,
104, 225
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New York, fish remains from, 92, 94,
100, 113, 114, 117, 132, 133, 135,
139, 143, 146, 151, 154, 155, 175,
179, 186, 193, 194, 198-200, 206, 212,
225, 226, 239, 240, 241, 257, 260,
276, 277, 278, 279, 281, 282, 287,
288, 289, 290

New York State Museum, 117, 131, 139,
143, 225

Newberry, J. S., cited, 92, 93, 106, 109,
117, 123, 124, 133, 138, 141, 142,
144, 145, 151-154, 159, 160, 168, 170,
175, 181, 198-200, 207, 211, 223-226,
231, 239, 241 :

Newberry and Worthen, cited, 133

Niagara series, fish remains in, 72, 150

vertebrate life in, 53

Nictaux Falls, Nova Scotia,
mains from, 275

Nile, New York, fish remains from, 155

North America, fish remains in, 104,
119, 150

list of fossil fishes from, 275

North Evans, New York, fish remains
from, 282

North Liberty, Iowa, fish remains
from, 50, 134, 135, 137, 139, 206,
213, 220, 221, 222, 231, 233, 235,
286, 287

Northwestern States Portland Cement
Company, plant of, 28

Norton, W. H., acknowledgments, 291

cited, 49, 134
work of, on artesian waters, 4

Norwood and Owen, cited, 168

Notidanus, 66

Nova Scotia, fish remains from, 234,
275, 276

Novgorod, Russla, fish remains from,
147

fish re-

o

Oestophorus, 207, 279

“Ohian” sea, 45, 215

Ohio, fish remains from, 100, 106, 108,
109, 114, 124, 133, 135, 143, 146,
149, 175, 180, 186, 200, 201, 203,
204, 213, 231, 240, 250, 276-279,
282-285

INDEX

Ohio shale, Ohio, list of fossil figshes
from, 282
0il rock, use of, as fuel, 2
Old Chickasaw, Iowa, gravel
near, 3
0ld Red Sandstone, Scotland, 73
fish remains from, 210, 226, 234, 236,
238, 256
Olean conglomerate, Pennsylvania, fish
remains in, 154, 287
Onchus, characters of genus, 150
Onchis sp., 276
rectus, 150, 289
Oneonta heds, New York, fish remains
in, 198, 278, 281
Onondaga county, New York, fish re-
mains from, 241
Onondaga limestone, fish remains from,
133, 143, 146, 175, 186, 202, 240,
277, 218, 279
Ontario, fish remains from, 277, 278
Ontario county, New York, fish re-
mains from, 194
Onychodontidae, characters of family,
240
Onychodus, 236
characters of genus, 240
Onychodus sp., 279
hopkinsi, 241
ortoni, 285
sigmoides,

roads

240, 279
Oracanthus abbreviatus, 142
fragilis, 142
granulatus, 142
Oran, New York, fish remains from,
241, 279
Ordovician system, fish remains in, 75,
119
vertebrate life in, 53
Oriskany beds, 83
Oriskany sandstone, Nova Scotla, fish
remains from, 275
Orkney, Scotland, fish remains from,
234
Orodus, 153
Osteolepls sp., fragments of, 288
Osteostraci, 69, 72
classification of, 56
occurrence of, 74



INDEX

Ostracdderms, advent of, 71
characters of. 72
in Silurian, 53 , :
list of, 275, 276, 280, 285, 287, 289
relations of, 165
skeleton of, 57
Ostracophores, 69, 157
advent of, Tl
character of, 54, 72
classification of, 55, 72
habits of, 54
history of, 54
relations of, 160
skeleton of, 57
see Ostracoderms
Otis limestone, lowa, 47
Ouray -limestone, Colorado,
mains in, 110, 286
Owen, Norwood and, cited, 168
Owen beds, lowa, 47
Oxford, New York, fish remains from,
198, 281

fish re-

P
Palzaspis, 72
Palaeaspis americana, 73
bitruncata, T3
sericea, T3
Palzomylus, 119, 120
fin spines accompanying, 142
Palacomylus crassus, 128, 144, 277
frangens, 144, 277
grecenei, 128, 144, 178, 277

Palaoniscidae, characters of family,
256

history of, 255
Palzozoic, ahsence of ossified centra
in, 147
Palaeoniscus alberti, 261
antiquus, occurrence of, 257
cairnsii, 261
carinatus, 258
devonicus, 258
occurrence of, 257
modulus, 262
ornatissimus, 258

reticulatus, occurrence of, 257
wardi, 258.
Palzontology, character of, 33
Palxzophichthys, characters of genus,
252

26
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Palaeophichthys parvulus, 253 -
Palzospondylus, 70 .
Palzozoic system, Lung-fishes of, 157
Pander, C. H., cited, 79, 120, 147, 184,
208, 211, 226-228, 237
Parasphenoid of Dipnoans, 174
Parker, G. H., cited, 271
Special description of auditory or-
gans and other soft parts of Rha-
dinichihys deani, 272
Parker, Balfour and, mentioned, 208
Parrish limestone, New York, list of
fossil fishes from, 281
Pascal, cited, 43
Passage beds of France, vertebrate life
in, 53 X
Patten, Wm., cited, 55, 71, 74, 76, 84-
87, 89, 166, 271
Paving bric-k, production of, 19
Paving stone, production of, 23. 24
Peabody- Museum of Natural History,
155, 178, 224, 234, 236
Peat, Iowa, investigation of, 1.
production of, 28
Pelm, Germany, fish remains from, 177
Pennsylvania, fish remaias from, 73,
92, 94, 109, 112, 114, 117, 152, 154,
155, 187, 260, 201, 206, 212, 214,
224-226, 239, 260, 279, 284, 287-290
Peplorhina, occurrence of, 2350
Permian system, fish remains from, 61,
104, 163, 211, 242
Sturgeons in, 63
Perry county, Pennsylvania, fish re
mains in, 73°
Phaneropleuron, 165
fins of, 210
form of, 254
Phlyctaenacanthus, 142
characters of genus, 1}3
Phlyctacnacanthus telleri, 141, 148, 277
Phlyctaenaspis acadica, 188, 276
Phoebodus, characters of genus, 105

"Phocbodus macisaacsii, 106

politus, 106, 282
Pholidophorus, characters of, 64
Pholidosteus, 178
Pholidosteus friedelii, 188
Phosphate nodules, Kentucky, fish re-
maing in, 265
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“Phragmoceras beds”, 48

Phyllolepis delicatula, 207, 288

Physichthys, 168

Physichthys hoeninghausii, 175

Physonemus, 140

Physonemus hamus-piscatorius, 149
pandatus, 149

Pisces, characters of class, 195
classification of, 68, 69

Placodermata, use of term, 159

“Placodermi”, 158

“Placoderms”, 142, 158, 161

Placoid covering, 95

Placothorax agassizii, 168, 175

Piaster of Paris, production of, 27

Platteville, Wisconsin, oil rock of, 2

Platteville limestone, oil rock of, 3

Platysomidae, relations of, 255

Pleistocene gravels of lowa, study of,
6

Pleura;anthidae, characters of family,
10! -
Pleuracanthus, 66, 101
characters of genus, 103
Pleuracanthus decheni, 102
Pleuropterygii, 68, 69
characters of order, 97
Poincare, cited, 43
Polyodontidae, degeneration of, 256
Polypterus bichir, 245
Portage beds, New York, fish remains
from, 100, 113, 135, 139, 142, 179,
199, 206, 213, 241, 257, 260, 277,
278, 281, 282
Portland cement, production of, 28
Pottery, production of, 19, 22
Powell county, Kentucky, fish remains
from, 279, 283
Poweshiek county, Iowa, work in, 4
Protitanichthys, characters of genus,
201
relations with Titanichthys, 202
Protitanichthys fossatus, 201, 278
Protochordata, characters of, 52
Protodus, 100
Protodus jeri. 275
Protopterus, 157, 159
relations of, 208
Protospondyli, 69
characters of, 63

INDEX

Prussia, fish remains from, 12f9, 167,
176, 177, 225-227
Ostracophores from, 54
Psammites de Condroz, Belgium, fish
remains from, 200

? Psammodes antiquus, 276

Psammosteidae, 69
classification of, 55

Psammosteus, 142

Pteraspidae, 69
classification of, 55
relation of, 159

Pteragpis, 58

Pteraspis rostrata, T3

Pterichthys, 75
armor of, 58
characters of genus, 76

Pterichthys canadensis, 84
milleri, T7
rhenanus, 168

Ptycholeris, resemblance of, to Klon-

ichthys, 274

Ptychopterygium, 100

Ptyctodonts, dermal plates of, 149
detached parts of, 138, 143
enemies of Dipterines, 217
in Iowa Devonian, 48
vertebral centrum accompanying,

148 '

Ptyctodus, characters of genus, 133
fin-spines accompanying, 139
relations of, 120

Ptyctodus sp., 281
calceolus, 128, 138, 137, 277, 281, 286

in Lime Creek beds, 49

in Sweetland Creek beds, 50

in Wapsipinicon beds, 48
compressus, 185, 286
eastmant, 137, 149
ferox, 128, 185, 277, 286
punctatus, 138, 277

o)

Quebec, fish remains in, 74, 83, 91, 213,
236, 256, 275, 276, 278, 280

R

Railway ballast. production of. 23, 24
Ramphodus, 121
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Randall, F. A., mentioned, 214, 260
Rays, characéters of, 95
Redfield collection, Yale, 257, 261
Redpath Museum, McGi-ll, fish remains
in, 264
Regan, C. T., cited, 67, 160
“Reorganizing ideas”, 36
Retzius, cited, 270
Rhadinichthys, characters of genus,
257
Rhadinichthys sp., 260
alberti, 261
antiquus, 282
cairnsi, 261
deani, 26}
devonicrs, 258, 282
elegantulus, 260
modulus, 262
reticulatus, 282
“Rhamphodus”, 121, 145, 146
Rhamphodus tetrodon, 126, 127
Rhineland, Germany. fish remains
from, 227
Rhinestreet shale, New York, fish re-
mains in, 113
Rhinochimaera, 143
Rhipidistia, 69
Rhynchodus, 119, 120. 136, 149
characters of genus, 123
dermal plates of, 144
fin-spines accompanying, 139, 142
in Iowa Devonian, 48
Rhynchodus sp., 132, 277, 281, 287
emigratus, 127 .
excavatus, 124, 127, 132, 145, 277
major, 127, 152, 146
occidentalis, 124
pertenuis, 131, 287
rostratus, 127
secans, 123, 128, 131, 145, 277
Riprap, production of, 23, 24
Roadmaking, stone for, production of,
23, 24
Roads, gravel, advantages of, 6

Rock Island, Illinois, fish remains
from, 49, 196

Rockwgod, Colorado, fish remains
from, 94, 285

Rocky river, Ohio, fish remains

from, 282-284
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Rohon, mentioned, 139
Rubble, production of, 23, 24
“Ruderorgan” of Coccosteus, 185
Russia, fish remains from, 112, 119, 147,
163, 226, 228
S
Sagenodus angustus, 212
pertenuis, 163
St. John, O. l.; cited, 49, 126, 194
St. John and Werthen, cited, 106
St. Louis beds, Towa, fish remains in,
156
Salina heds, fish remains in, 73
Sand and gravel, production of, by
counties, 26
by vears, 13
Sand-lime brick,
years, 13
classified, 28
Sandstone, production of, 23
Sauripteris taylori, 290
Sauripterus, 236
Sauripterus taylori, relations to Rhiz-
odonts, 238
Savage, T. E., mentioned, 49
Scat Craig. Scotland, fish
from, 228
Scaumenac Bay, fish remains from, 74,
91, 213, 236, 256, 280
Scaumenacia, absence of ossified cen-
tra in, 147
characters of genus, 233
relations to Arthrodires, 235
to Dipterus, 235
Scaumenacia curta, 213, 235, 280
Schuchert, Charles, acknowledgments,
291
mentioned, 45, 111, 196, 224, 257
Schwalhe, G., cited, 270
Scombroids, 64 . B nd
Scotland, fish remains in, 55, 60, 104,
210, 226, 228, 231, 234, 236, 238,
246, 250, 256, 258, 261, 273
Ostracophores from, 54
Scott connty, lowa, fish remains in,
48.50, 213, 219
Selachii, 68, 69
Selenosteus kepleri, 285
Senckenburg Museum, Frankfort, Ger-
many, 167

production of, by

remains
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Senecan group, New York, fish remains
in, 198, 199, 281

Sensory canals of
202

Sewer pipe, production of, 19

“Shagreen”, 66, 95

Sharls, characters of, 95

Palxozoic, spines of, 152

“Shear-teeth” in Dinichthys, 190

Sheffield, Ohic, fish remains from, 283,
285

Sherborn, C. D., cited, 275
Shimek, B., work of. on loess, 4
Silurian system, fish remains in, 59,
72
Ostracophores: in, 71
vertebrate life in, 53, 150
Sirencidei, 68, 69
in Devonian, 157
Skeleton, structure of, in clagsification,
66 :

Solon, Iowa, vertebral centrum from,
147 :
Sonrel, plates by, 257
Sparta, New York, fish remains from,
113, 257, 260, 281, 282
Sphenodon, development of, 165
Sphenophorus sp., 279
lilleyi, 207, 288
Spine-finned fishes, development of, 64
‘Spitzbergen, fish remains from, 239
Spyrne gygacna, food habits of, 218
Stafford, New York, fish remains from,
117

State Quarry limestone, Towa, 46
fish remains from, 50, 134, 135, 137,
139, 206, 213, 215, 220, 221, 223,
226, 231, 233, 235, 277, 286, 287
notice of fish-fauna from. 5
. Stegoccphalia, descent of, from fishes,
62

Stenacanthus nitidus, 92

Stenognathus corrugatus, 284

Stenosteus glaber, 285

Stethacanunus, 140, 141, 143

Stone, crushed, use of, as road ma-
terial, 3

Protitanichthys,

Stone, production of, by counties, 14,
04 g d
by years, 13
classified, 23, 24
Stookey, S. W., work of, 4
Stratigraphy of Devonian fish-bearing
beds of Iowa, 45
Strepsodus sp., tooth of, 288
Strong collection of fossils, 253
Sturgeon Point, New York, fish re-
mains from, 179, 281
Sturgeons, characters of, 63, 255
Styliola beds, New York, fish remains -
from, 198
Suess, E., cited, 44
Susquehanna river, Pennsylvania. fish
remains from, 290
Sweetland Creek shales, Iowa, 46
fish remains from, 50, 134, 238, 235,
286
Synthetodonts, in Iowa Devonian, 48
Synthetodus, characters of genus, 231
Synthetodus calvini, 213, 233, 287
trisulcatus, 213, 231, 286
T .
Taine, cited, 38
Tamiobatis vetustus, 279
Taylor county, Iowa, work in, 4
Tectospondyli, 69
Teleostomi, 68, 69
characters of subclass, 236
relations of, 159, 160
. scales of, 66
“Teleosts”, 66
characters of, 236
Teller, E. E., cited, 143
mentioned, 141
Temnauchenia, 160
Texas, fish remains from, 163
Thelodus, 57, 72
“oye spots” of, 266
scales of, 275
shagreen granules of, 276
Thelodus scoticus, 55
Thuringia, phosphatic
from, 266
Thyestes, 74
clagsification of, 56

concretions
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Tioga county, Pennsylvania, fish re-
mains from, %2, 212, 226, 289, 290
Titanichthys, characters of genus, 203
development of, 164
relations to ‘Dinichthys, 203
Titanichthys agassizii, 284
attenuatus, 284
brevis, 284
clarki, 285
rectus,” 285
Tornquist, A., cited, 262
Trachosteus clarki, 285
Traguair, -R. H., acknowledgments,
291
cited, 54-56, 60, 76, 77, 84, 85, 116,
117, 145, 147, 159, 173, 184, 188,
208,. 210, 211, 227, 237, 256, 258,
266, 273, 274
Tremataspids, relations of, 159
Tremataspis, classification of, 56
Trenton limestone, fish remains in, 75
oil rock of, 3
Triassic system, fish
104, 211, 242
Protospondyli in, 63 _
Troy Mills, Iowa, gravel roads near, 3
Truxton Corners, New York, fish re-
mains from, 143
Tully limestone, list of fossil fishes
from, 281

remains from,

U

Udden, J. A., acknowledgments, 291
cited, 49, 218-220; 233
Ulsterian group, fish remains in, 107,
108, 133, 143, 203, 204
Undina, characters of, 245
geological position of, 242
United States, fish remains from, 273
United States Geological Survey, co-
operative topographic work of,
in Iowa, 4
tests of Iowa coals by, 1
United States National Museum, fish
remains in, 259

385

Upper Devonian, fish remains in, 49,
61, 91, 94, 105, 106, 135, 137, 139,
147, 180, 200, 201, 204, 206, 213,
214, 220, 221, 223, 225, 231, 233,
235, 239, 241, 246, 256, 277, 279,
280, 288, 289

list of fossil fishes frem, 280

. of Towa, 46 '
fish remains in, 48

Uronemus, 165

form of, 254
A"
Vanceburgh, Kentucky, fish remains
from, 260
Vermillion river, Ohio, fish remains
from, 285

Vertebral centra of Devonian fish, 147

Vertebral column, development of, in
- fishes, 64, 98

Von Huene, F., cited, 127

Von Koenen, A., cited, 175, 187, 246

Von Meyer, H., cited, 175

. Von Zittel, K., mentioned, 160, 187

w

Waldeck, Germany, fish remains from,
128

Walker, lowa, gravel roads near, 3

Walker Museum, University of Chi-
cago, fish remains In, 252

Wapsipinicon stage, 45

fish remains from, 48

Warren, Peunsylvania, fish remains
from, 152, 154, 200, 213, 260, 279,
284, 287-289

Warren county, Pennsylvania, fish re-
mains from, 109, 155, 201, 213, 224,
225

Waterloo, Iowa, fish remains from, 49,
107, 126, 137, 139

Waverly, lowa, fish remains from, 49,
126, 139, 140, 213, 225, 279

Waverly beds, fish remains in, 100,
109, 112, 149, 260, 265, 273

Webster, C. L., mentioned, 60
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Weller, S., acknowledgments, 291
cited, 104, 105, 111, 134, 137, 248
Wellsville, New York, fish remains
from, 239
Wenlock beds, 73
‘Whiteaves, J. ., cited, 79, 84, 85, 117,
152, 207, 235, 238, 256 |
Wiedersheim, R., cited, 130
Wilder, F. A., work of, on coal, 1 ’
work on peat under, 2

‘

Wildungen, Germany, fish remains
from, 128 ) '
Williams, H. 8., cited, 84, 92, 206, 212, |
223, 239 |

Williams, H. U., cited, 257 ‘
Wisconsin, fish remains from, 107, 109,
114, 126, 135, 137, 139, 140, 143, |
144, 200, 204, 207, 240, 276-279 |
oil rock from, 2
Woodward, A. S.,
291
cited, 44, 53, 51, 57, 58-60, 62, 65, 67,
73, 78, 79, 84, 85, 91, 97, 99-101, |

acknowledgments, |

INDEX

103, 106, 111, 113, 114, 118, 126,
142, 145, 149-152, 158, 168, 186, 188,
234, 237-239, 241, 246, 247, 262, 275
‘Worth county, Iowa, peat briquetting
plant in, 28
Worthen, Newberry and, cited, 133
Worthen, St. John and, cited, 106
Worthington, Ohio, fish remains from,
283
Wright, A. A,, cited, 200

X
Xenodus herzeri, 283
Y

Yale Museum, see Peabody Museum

Yates county, New York. fish- remains
from, 154, 276, 281

Young, J., cited, 258

Y

Zinc, prices of, 26
production of, 26



