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Abies, 414, 416, 427, 428
Acaciaephyllum, 452f
spatulatum, 446f

Aceraceae, 486, 487

Acetabularia, 58, 59f, 60

Achlamydocarpon, 131,
141f, 149, 161

Acitheca, 235

acritarch, 38f

Acrostichum, 256

Actinocalyx, 483

bohrii, 483f

Actinopodium, 270

Actinoxylon, 270

adaptive structures, 89

adaxial sporangia, 106,
122, 157

adaxial sporangium,
evolution of, 121f

Adiantum, 214f, 253

Aetheotesta, 319

Agathis, 396, 423, 425

Agavaceae, 489

age determinations, 7, 21

Aglaophyton major, 88, 89f,
104

akinetes, 55

Albugo, 49, 53

Aldanophyton, 86

Alethopteris, 308, 311f, 312,
314f

algal barrier reef, 56

Alismataceae, 488, 503

Allicospermum, 391f

Alnus, 480

alternation of phases
(generations), 70

Amaryllis, 396

Amastigomycota, 26, 46,
S1

amber, 7, 79, 480, 482

Amentiferae, 440, 4646,
477

Amentotaxus, 423, 434

amino acids, 20, 40
amphiphloic siphonostele,
214, 253
Amyelon, 402, 412
Anachoropteridaceae, 243,
251, 259
Anachoropteris, 243-8
clavata, 147f, 244, 246f,
248
pulchra, 244f
Andreaea, 83, 84
Androstrobus, 345, 346f,
348
manis, 346f
Anemia, 254, 255f, 257
anemophilous, 454, 489,
490
Aneurophytales, 27, 265,
329, 382, 419, 464,
511
Aneurophyton, 266, 276,
329, 419, 463
germanicum, 267f
Angiopteris evecta, 227f,
228
angiosperm,
microgametophyte, 441
pollen types, 446
angiosperm,
classification and
characteristics, 438
diversification, 468
initial radiations, 495
monophyletic or
polyphyletic? 454
Animalia, 24, 27 -
Animikiea, 35
Ankyropteris brongniartii,
239f, 240f, 254
Annularia, 197, 201, 207,
211
radiata, 2011
annulus, 214, 222, 226,
234, 253

Anomozamites, 350, 352f,
353
Antarcticycas schopfii, 343,
44f

antheridium, 47f, 70, 71
Anthoceros, 65, 691, 71,
78f, 84, 91
Anthocerotae, 77, 84
Anthocerotophyta, 77
Antiquocarya, 480f
aphlebiae, 217, 239, 240
Apiculiretusispora, 177
Apotropteris, 244, 246,
247f
minuta, 246f
apoxogenesis, 135, 203,
207, 310
arachnid, 103f
Arachnoxylon, 183, 187
Araliaephyllum, 444
Araliopsoides, 444
Araucaria, 18, 294, 406,
424, 436
excelsa, 424f
heterophylla, 406
mirabilis, 18f, 294, 424f,
436
Araucariaceae, 413, 425,
435, 457
Araucarioxylon, 52f, 53,
370, 397, 4141, 416
arberi, 371
Araucarites, 422, 425, 4251,
426
phillipsii, 422
Arberiella, 373f
arborescent growth habit,
125
arbuscule, 50f
Archaeanthus, 447, 454,
461, 466
linnenbergeri, 447, 448f,
449f
archaeobacteria, 44
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Archaeocalamitaceae, 198,
201, 206, 511
Archaeocalamites, 187,
206f, 207
radiatus, 199f
Archaeocycas, 342, 343f,
461f
Archaeopteridales, 27, 265,
270, 382, 395, 413,
420, 424, 511
Archaeopteris ( Callixylon),
28, 264f, 266f, 272f,
2741, 276, 324, 419f,
458, 463
fissilis, 271f, 424
halliana, 264f, 271f, 272
macilenta, 263f, 265,
271f, 435
obtusa, 271f
Archaeosigillaria, 115, 127,
152
Archaeosperma, 282, 284
arnoldii, 281, 282f, 283f,
291
Archaeosphaeroides, 34f, 39
Archaeozoic, 32-4
Archaepetala, 448
Archean, 32, 34f, 39, 53, 72
archegonium, [9f, 70, 280,
290
archesporial pad, 108
Arctobaiera, 388, 389f
flettii, 388
Arctophyton gracile, 188f
Arecaceae, 488
aril, 433, 439, 461
Aristolochia, 86f
Arthropitys, 1991, 200f, 202
arthropods, 103f, 104
Ascomycetes, 46, 48f, 506
ascospores, 49f, S0f
ascus, 49f
Aspidistes, 256
Asterina, 51f

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521126083
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-12608-3 - Paleobotany and the Evolution of Plants, Second Edition
Wilson N. Stewart and Gar W. Rothwell

Index

More information

Index

Asterophyllites, 197, 201f,
207
Asteropteris, 183, 187f, 221
Asterotheca, 233, 234
Asteroxylon, 90, 111, 118,
157
mackiei, 112f
Astromyelon, 200f
Atlantic Coastal Plain, 492,
495, 502
Atopochara, 61f
Aulacomnium hetero-
stichoides, 81f, 82, 84
Aulacotheca, 208, 320f,
321f, 362, 367
Austrodiospyros crypto-
stoma, 482f
Austrosequoia, 431, 436
Austrotaxus, 418
authigenic preservation, 12,
13f, 14
autochthonous deposition,
165, 292
Autophyllites, 206f
autotrophs, 39, 73
Axelrodia, 380
burgeri, 380f
axillary branching, 175,
239, 244, 299, 306, 312
Azolla, 212, 258, 261
Sfiliculoides, 258f
schopfii, 258f, 262

Bacillariophyceae, 62
baculae, 440
Baiera, 390, 391
spectabilis, 390, 391f
Baragwanathia, 86, 104,
114, 115f, 118, 121
longifolia, 114, 115f
bars of Sanio (crassulae),
386, 414
Basidiomycetes, 46, 49, 66
Bathurstia, 109, 113
Beania
gracilis, 346f
mamayi, 345
Bennettitales, 351, 463
benthic environments, 42
Berendtia primuloides, 483f
Bernaultia, 28, 30, 208,
316, 319
evolution of, 322f, 323f
formosa, 28, 316f, 319,
320f
Betula, 446f, 479, 502
leopoldae, 479, 481f
Betulaceae, 454, 479, 501
Biharisporites, 271
Bilignia, 299
biochemical analyses, 39,
40
Biscalitheca, 225
musata, 222f
biseriate fronds, 220, 240,
260
Bisporangiostrobus, 126
Bitter Springs chert, 36f,
371, 46

Bjuvia simplex, 346f
boghead coal, 58, 62
Bohlenia, 486, 487
Bostonia, 299, 330, 336
Bothrodendron, 30
Bothrodendrostrobus,
141-3, 161
embryo, 141f, 143f
mundus, 143f
Botrychium, 235f, 236f, 237
wightonii, 236f, 237
Botrycoccus, 581, 62, 67
Botryopteridaceae, 238,
250, 259
Botryopteris, 154, 236, 240,
241f, 260
cratis, 243
forensis, 240f, 2411, 242f,
248, 249
globosa, 242, 243f, 249,
263
Bowenia, 338, 343
Bower, F. O, 5, 118
Bowmanites, 193-7
bifurcatus, 194f
dawsoni, 194f, 197
Sertilis, 1951, 196
simplex, 196
Brachyphyllum, 421, 422f,
430
branching in ferns, 247
Bryophyta, 26, 68, 83, 95,
104
Bucklandia, 353, 358, 365,
443
indica, 353
pustulosa, 355
Buteoxylaceae, 297
Buteoxylon, 297, 298
Buxaceae, 471

Caesalpiniaceae, 484
Calamitales, 187, 198
calamite, 13f, 203f
Calamites, 198, 199, 202f
carinatus, 200f
rectangularis, 202f
Calamitina, 200
Calamocarpon, 201, 205,
211
insignis, 205
Calamophyton, 183, 187f,
196, 209, 215
bicephalum, 185f, 186,
188, 215
primaevum, 186, 188, 215
Calamopityaceae, 295, 297,
307, 329, 330, 382, 420
Calamopitys, 298f, 299,
324, 330, 332f
americana, 332f
embergeri, 299
foerstei, 332f
Calamospora, 163f, 204
Calamostachys, 201, 203,
211
longibracteata, 204f
ludwigi, 204f
Calathospermum scoticum,

514

458f, 467
Callandrium, 326, 336
Callimothallus, 51f
Callipteridium, 312, 314f
Callistophytaceae, 22, 288,

322, 330, 362, 395,

420, 444
Callistophyton, 322, 324f,

326f, 327f, 328f

poroxyloides, 334
Callitris, 414, 418
Callixylon, 28, 52f, 263,
273, 292, 395, 411,
419, 435
newberryi, 53, 264f, 265f
Callospermarion, 288f, 325
pusillum, 328f
undulatum, 390f
Caloda, 449, 454, 466
delevoryana, 450f, 446
Calymmatotheca, 30, 293,
302f
cambial activity, 122, 152,

157, 207, 211, 274, 331
Cambrian, 40, 54, 68, 85,

104, 505
campanulum, 31, 316, 319
Capposporites, 131, 163f,

164
capsule, 70, 238, 378, 483
Carboniferous swamp,

126f, 296f
Cardiocarpus, 404, 405,

411, 412

cordei, 404f, 405
spinatus, 403f, 411
carinal canals, 180, 198,

200, 207, 216
Carnoconites, 376f
Caryosphaeroides, 37f
Castanea, 480
Castaneoidea, 480
Casuarinales, 477
Catenopteris, 230f
Cathaya, 427
Caulopteris, 229f
Caytonanthus, 367, 368f

kochi, 368f
Caytonia
nathorsii, 368f
thomasi, 368f
Caytoniaceae, 366, 456,

457, 459
Caytoniales, 27, 208, 363,

438, 456, 466, 511
Cecropsis, 272, 273f, 278
Cedrelospermum, 477, 503

nervosum, 479f
Cedrus, 414, 423, 427
Celastrophyllum, 444, 453
dentatum, 446f
latifolium, 4461
cell divisions, 37f
central column, 301
Centrales, 63
Cephalophytarion, 36f, 37
Cephalotaxus, 414, 418,

423, 433

Ceratozamia, 338

Cercidiphyllaceae, 471,
475, 502
Cercidiphyllum, 15f, 445,
471, 475, 493, 502
Japonicum, 475f
Chaloneria, 153
cormosa, 152f
periodica, 153f
Chapelia, 299
Chara, 59f, 61, 73, 75
Chauleria, 281, 329
cirrosa, 281f
Cheirolepidiaceae, 429
Cheirolepis, 430
chemical fossils, 1
Chitaleypushpam, 486
chlamydospores, 49, 50f
Chloranthaceae, 446, 451,
458
chloranthoid androecium,
447
chlorophyll, 40, 57
chlorophylls, 20, 24, 85
Chlorophyta, 26, 44, 55,
591, 62, 68
as ancestors, 68
chloroplast, 21
Chorionopteris, 234, 235
gleichenoides, 234f, 235
Christensenia, 226
aesculifolia, 2271, 228
chromosomes, 19
Chroococcaceae, 57
chroococcalean cells, 34f,
37t
Chroococcus, 35, 36f, 37,
42
Chrysophyta, 26, 62
chytrid, 47, 48f
Chytridomycetes, 46, 47,
53
Cibotiocaulis, 256
circinate vernation, 198,
213, 244, 325
Cissus, 493
cladistics, S, 24, 464, 486,
487
cladogram, 25f, 463f, 464
Cladophlebis, 252
ingens, 252f
cladophoralean green
algae, 38f
Cladoxylales, 27, 177, 184,
222, 259, 506, 511
Cladoxylon, 184, 189, 214,
222, 335
dawsonii, 215f
dubium, 223f, 224f
mirable, 223f, 224f
scoparium, 184, 214,
2171, 222, 224f, 225
solmsi, 224
taeniatum, 223f, 224f
clamp connections, 47f
Clarno plane tree, 476f
classification of life forms,
26
classifications of vascular
plants, 28c
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Classopollis, 429, 430, 458
Clavatipollenites, 444, 446f,
453
hughesii, 454
cleistothecium, 48f, 50f
clepsydroid, 219
Clepsydroideae, 219
Closterium, 59f, 60
coal, 6, 14, 132, 405, 508
coal-ball formation, 10f
coal-ball studies, 164, 165,
292
coal balls, 9, 11f, 16, 47
coal-swamp vegetation,
162, 165, 170
changes in, 162, 165
coalified, 12, 19
coalified compression, 12,
13f, 14
coccolith, 62
Coccolithophoridaceae, 62
Codiaceae, 58, 60, 66
Codonotheca, 320f, 321f,
322f
Coelosphaeridium, 60f
Coenopteridales, 238
Coleocarpon, 491, 54
Coleochaete, 58, 62, 73, 74f
Coleoptera (beetles), 489
collembolan, 103f
Collenia, 33
Colpodexylon, 116
Colpoxylon, 307, 315, 331
aeduense, 315
columellae, 440, 443, 453
Compsostrobus, 427, 435
concretions, 13f, 14, 140,
314
conduplicate carpel, 454,
459, 465, 468
conifer cones, origin of,
409
conifer leaves, origin of,
423, 425
Coniferales, 457
coniferophytes, 276, 285,
459, 508, 509
coniferous wood structure,
419
Coniopteris, 255
weberi, 255f
Conostoma, 304, 334, 360
chappellicum, 305f, 337
quadratum, 306f
Conostoma-like
lagenostome, 305f
Cooksonia, 87f, 96, 103,
113, 157
caledonica, 87f
coprolites, 1
Corallinaceae, 57
Cordaitaceae, 395
Cordaitales, 27, 293, 326,
392, 408, 421, 511
Cordaitanthus, 400, 401f,
407, 412
concinnus, 402f, 403f
duquesnensis, 404, 412
sp., 402

cordaitean plant, 397f, 399
Cordaites, 167, 396, 401
affinis, 401f
principalis, 398f, 399
Cordaixylon, 167, 397,
399f, 400f, 413
dumusum, 397, 404, 413
iowensis, 401
corm of Isoetes, 151, 152
Cornetipollis, 383, 443, 445,
467
reticulata, 383, 445
Corsinia, 80
Corynepteris, 222, 225
Corystospermaceae, 367,
444, 457
Courvoisiella, 60f, 62, 68,
76
ctenomorpha, 60f, 76
Crassispora, 149, 163f
kosankei, 149
crassulae, 386, 414, 417
Crenaticaulis, 109f, 113,
157
verruculosus, 109f
Cretaceous leaf and pollen
sequences, 445f
Cretaceous, paleoclimates
and paleogeography,
492
Cretaceous—Tertiary
boundary, 498
cross-field pitting, 415
Crossotheca, 289f, 302, 322,
367
sagittata, 303f, 304f
Crossozamia ( Primocycas)
chinensis, 342, 344f,
348
minor, 342, 348
croziers, 342, 348
Crucicalamites, 200
Cryptozoon, 56f
Ctenis, 346, 347
Cupressaceae, 393, 413,
432, 499
Cupressinocladus, 421, 422f,
433
Cupressinoxylon, 417, 418,
431
Cupressus, 417, 432
cupulate disc, 369, 375
cupule, 28, 282, 363, 373,
439, 458
cutin, 20, 64, 70
Cyanophyta (cyano-
bacteria), 26, 55, 57
cyanophytes, 7, 14, 20 32,
55
Cyatheaceae, 256, 261
Cyathocaulis, 256
Cyathodendron, 256
cycad foliage, 206
cycadeoid cone evolution,
361f
cycadeoid foliage, 350
cycadeoid ovule, 353
Cycadeoidaceae, 352, 357
Cycadeoidales, 350, 361,
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377, 456, 464
Cycadeoidea, 357f, 358f,
360f
cone, 359f
morierei, 359f
cycadophytes, 198, 207,
276, 350, 424, 456, 497
cycads, 198, 202
Cycas, 338, 348, 355
circinalis, 340f
media, 341f
revoluta, 340f, 355
rumphianus, 355
tonkinensis, 344f
Cyclogranisporites, 303
Cyclostigma, 125, 139, 155
Cyclostrobus, 153
Cymbella, 63f
cyme, 446
Cyparissidium, 421, 422
Cyperaceae, 488
Cyperites, 30, 134f, 135f,
148
Cyrtosperma, 488
Cystosporites, 282
cytoplasm, 20f
Czekanowskia, 378f
Czekanowskiales, 27, 378,
444, 456, 511

Dadoxylon, 397, 416, 420,
437
Araucarioxylon type, 416
Dasycladaceae, 58, 60
Davallia, 256
Dechellyia, 379
Decodon allenbyensis, 486f
verticillatus, 486
dehiscent sporangia, 279
Dendroceros, 93
Denkania, 375, 462f
indica, 375f, 384, 467
Dennstaedtiopsis, 8f, 255,
256
aerenchymata, 255f
desmids, 62, 63f
Diaphorodendron, 28, 127,
132f, 135, 163
dicentricum, 132f
phillipsii, 131, 132f
scleroticum, 131, 132f,
133, 135
vasculare, 131, 132f
diatomite, 7, 63
diatoms, 7, 14, 26, 62, 63f
dichasium, 353, 379
Dichophyllites, 206f
Dichophyllum moorei, 387,
392
Dicksoniaceae, 255, 256,
261
dicotyledonous leaves,
441f, 494f
Dicroidium, 367, 383
lancifolia, 369f
Dictyopteridium, 373f, 374f,
384, 462
Dictyozamites, 350, 351,
357

Dilleniidae, 482, 483, 493
Dilsea, 63
dinoflagellate, 26, 62, 63f
Dioon edule, 338, 3411, 343
Dioscoreaceae, 488
Diplocalamites, 200
diplohaplontic life cycle,
711, 74f, 76
Diplolabis, 219
roemeri, 219f
Diplothmema zeilleri, 299
diptera (flies), 489
Dipteridaceae, 255
Dipteris, 255
Discalis, 110, 111f, 113,
118
longistipa, 110, 111f
dissemination of
propagules, 287
distribution of plant
groups, 510-11c
Ditrichites, 81f, 82
diversity, changes in, 507f,
508f, 509f
Dolerotheca, 28,31,319,334
Dominican amber, 8f
Doratophyilum, 344, 551
Douglas fir, 395
Drepanophycus, 110, 115f,
118, 157, 350, 365
spinaeformis, 110, 114,
115f, 350, 365
Drewria, 379, 383
patomacensis, 379f
Drimys, 460f
Drydenia, 63, 64f
Dryopteris, 256
Dubiocarpon, 48f, 49
Duck Creek dolomite, 35
Dutoitea, 98

Ebenaceae, 482, 501
ectophloic siphonostele,
236, 250, 253
Elaterites triferens, 201,
204f, 211
elaters, 180, 198, 201
Elatides, 422, 431
Elatocladus, 421, 422f, 431
Elkinsia, 282, 294, 297f
polymorpha, 283f, 284f
embryo, 18f, 55, 96, 141,
279, 374, 410, 455, 486
embryo sac, 439, 440f, 441,
455
Emporia, 406f, 407f, 408
Emporiaceae, 406, 409
enation theory, 120f
Endochaetophora, 49
endomycorrhizae, 49
endosporal megagameto-
phytes, 281
endosporal microgameto-
phytes, 20f, 287
Endosporites, 153, 163f,
164
endosymbiosis, 39
endotesta, 305, 317, 325,
405
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Enigmocarpon, 485 187f Fomes, 51f Glossotheca, 373

entomophilous angio-
sperms, 454, 488, 491
environments
for fossilization, 8
nonmarine, 42
Eoangiopteris, 234f, 235
Eoangiopteris-type
synangia, 234
Foastrion, 35f
Eobacterium, 34
Eochara, 61f
Eoentophysalis, 42
Eogaspesiea, 98
Fokachyra, 478
aeolia, 480f
Eomimosoidea, 484
plumosa, 485f, 502
Eomycetopsis, 37
Eospermatopteris, 266, 267
Eotetrahedrion, 40f
Eozygion, 36f, 37f
epiphyllous fungi, 51, 53
Epiphyton, 56f, 57
epoch, 296, 392
Equisetales, 27, 181, 187,
198, 208
Equisetosporites, 379, 383,
443, 467
chinleanus, 379f, 443
Equisetum, 101, 167, 180,
1871, 198, 257
arvense, 181, 181f, 182f,
202
maximum, 182f
era, 32, 157, 326
Eretmonia, 373f
Ericales, 458, 483, 493
Eristophyton, 299
Erisyphales, 49
Ernestiodendron, 405f, 424f
Sfiliciforme, 407f
Erysiphe, 50f
Estinnophyton, 116f, 118,
188, 196
wahnbachense, 116f, 123
Etaptaroideae, 219
Erapteris, 219
scottii, 2191, 221f
Ethela, 488
eukaryotes, 39, 55
in Precambrian, 40, 41
Euphorbia, 440f, 441
Eurystoma angulare, 285f,
286f, 291f, 461
Eusigillaria, 146f
Eusiphonales, 62
eusporangiate, 93, 107, 212
Eviostachya, 195f, 209
evolution,
of Aceraceae fruit, 487f
of angiosperms, 53, 438,
464f, 465, 503
of carpel from glossop-
terid ancestors, 462f
of cupule in Glossop-
teridales, 375
of cycadeoid cone, 361
of equisetalean stele,

of eustele, 224f, 299, 329,
333
of fern organs, 259
of integument and
micropyle, 284
of land plants, 72
of leaf, 206f
of medullosan pollen
organs, 321f
of megaphyll, 223f
of megasporophylls, 143
of microphylls, 106, 113,
120f,
patterns in Precambrian,
44c¢
of preovule, 285f
of Protolepidodendrales
sporangial position,
121f
of Rhynia-type sporo-
phyte, hypothetical,
94f
of seed habit, 279, 290
of sporangial position,
121f, 122
exarch protostele, 86f, 107,
114
exosporic gametophytes,
212, 280
extrastelar theory, 253

Fabaceae, 484
Fabales, 484, 492
Fagaceae, 454, 479, 480,
502
Fagales, 477, 483, 493
Fagus, 480, 482f
Feraxotheca, 303, 335
culcitus, 304f
fern phylogeny, 259, 260
Ficophyllum, 444, 452f, 453
crassinerve, 446f
fiddleheads, 212
Filicales, 241, 260
Carboniferous, 238
earliest, 238
emergence of modern,
250
radiation of Mesozoic,
250
Filicopsida, 27, 177, 199,
212, 238, 295
first vascular plants, 85
flavonoids, 20
Flemingites, 191, 131, 140f,
141f, 149
oldhamius, 140f
schopfii, 19f, 20f, 140f
sporophylls, 150
floats, 258
Florinites, 163f, 326, 400,
403f
flowers
bisexual, 446, 449, 465,
468, 491
insect pollinated, 490f
legume, 491f
Foerstia, 67

fossil, what is? 1
fossilization, 7-9, 12, 14,
41, 102, 418
Fossombronia, 77, 78f
free-sporing, 27, 88, 212,
260, 279, 506
free-sporing heterospory,
281
Fremouwa, 236
Frenelopsis, 430
ramosissima, 430
Fritschiella, 69f
fruit in Aceraceae, 487
fruits and flowers, Lower
Cretaceous, 447f
fungal phylogeny, 51
fungi, 4, 8, 11, 24, 46, 80,
104, 261, 505
Furcula, 442, 456
granulifera, 442f

gametophores, 77, 80, 91f
Gangamopteris, 374
gastrolith, 1
Geasterites, 51
Geinitzia, 421, 422f, 430
Geminella, 60
Genomosperma kidstoni,
285f
geological column, 2c, 4,
40, 85, 163, 171
geological time scale, 2¢
Gigartina, 63
Gillespiea, 217, 225
randolphensis, 218f, 225
Ginkgo, 199, 279, 289,
378, 405, 414, 443
biloba, 386f, 387f, 388f,
389f
digitata, 390f
lamariensis, 390f
Ginkgoidium, 390f
Ginkgoites, 386, 388, 390,
391
lunzensis, 388
minuta, 390f
taeniata, 390f
girdling leaf traces in
cycads, 338, 355, 361
Gleichenia, 245, 247, 253,
303
pectinata, 245f, 253f
Gleicheniaceae, 245, 254,
258
Gleicheniaceaphyllum
Sfalcarum, 257
Gleichenites coloradensis,
254f
Glenobotrydion, 36f, 37f
Gloeocapsa, 36f, 37, 55
Gloeocapsamorpha, 55, 56f,
62
Gloeodiniopsis, 36f, 37f
Glomus, 49
Glossopteridales, 27, 369,
381, 483, 461
Glossopteris, 209, 372f,
273f, 381, 411, 462

Glyptolepis, 408f, 409, 425

Glyptostrobus norden-
skioldii, 421f

Gnetales, 27, 363, 378, 413,
420, 438, 455, 464

Gnetopsis elliptica, 458f

Gnetum, 350, 352, 378,
441f, 455

gonophyll hypothesis, 461

Gosslingia, 107, 109f, 157

breconensis, 109
Gothania, 413
Grammatopteris, 251
rigolloti, 251f

grana, 19, 21f

Grewia, 493

Gunflint chert, 32, 35f, 46,
53

Gunflintia, 35f

Gymnocodiaceae, 57

Gymnomycota, 26, 46

gymnosperm eustele, 332f,
333f

gymnosperm reproduction,
279

Gymnospermopsida, 27

Gyrogonites, 61f

Halimeda, S8, 59f, 60
Halletheca, 322f
reticulatus, 320f
Hamamelidae, 439, 446,
479, 493, 498
Hamamelidales, 451, 471,
483, 490
haplocheilic, 339, 366
haplontic life cycle, 71
Harrisichara, 61f
Hedeia, 97f
corymbosa, 97f
Heleophyton, 488
Helminthostachys, 236
Hemitelia, 257
crenulata, 257
Hepaticeae, 77
Hepaticites, 79, 80, 84
cyathodoides, 79
kidstoni, 80f
Hepatophyta, 77
Heterangium, 303, 305f,
335, 463
americanum, 304f
heterochrony, 101, 277, 424
heterocysts, 55
heterospory, 280
heterospory, the ovule, 281
heterotrophic bacteria, 38f,
39
heterotrophs, 39, 43, 72,
505
Hexapterospermum, 319
Hicklingia, 98
Hirmerella, 430
muensteri, 428f, 430, 436
hologeny, 101, 102f
homosporous eligulate
lycopods, 117
Homoxylon, 443, 467
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rajmahalense, 443, 467
Hornea, 92, 104
Horneophyton, 47, 53, 84,

90, 104, 171
and alternation of
phases, 91

lignieri, 92f
hornworts, 72, 77, 83
Hostinella, 98, 104
Huperzia ( Lycopodium)

selago, 106, 108f, 111,
114, 117
Huroniospora, 35f
Hydrasperma, 286, 293
hydrasperman reproduc-
tion, 285, 287f, 290,
297, 330, 439
Hydrocharitaceae, 488
Hyenia, 183, 196, 209, 211,
225

elegans, 184f, 215, 225

Hyeniales, 26, 181, 201,
511

Hymenoptera (bees and
wasps), 491

hypothetical primitive land
plants, 74f, 75

hystrichospheres and
coccoliths, 62, 63

Ibyka, 181, 183f, 186, 209,
211
amphikoma, 183f, 189,
211
Idanothekion, 326
callistophytoides, 328f
indehiscent nucellus, 281
index fossil, 1, 86, 114
Indocarpus, 374
indusiate filicalean, 247
insect pollination, 454, 489,
490f, 491, 502
integument evolution
and formation of a
micropyle, 281, 286
integumentary envelope,
283
integumented indehiscent
megasporangium, 279
integuments with
micropyles, 279
interactions of fungi, 52
interpolation theory, 71,
72,93
interseminal scales, 352,
381, 459
intertidal benthic
environments, 42
Intia, 82
intrastelar theory, 252
Iridopteridales, 181, 196,
201
Iridopteris, 183, 189
Ischnophyton, 355
isoetalean clade, 125, 154,
155, 157
Isoetes, 106, 107f, 142, 150
corm, 150, 151f

melanapoda, 107f

(Stylites) andicola, 107f
Isoetites, 153, 156
isospores, 280

Joffrea speirsii, 471, 473f,
4741, 4751, 502

Juglandales, 477, 478

Juniperus, 432, 433

Kalymma, 297, 299, 335
Kalymmanthus, 448
Karkenia, 391
Kaulangiophyton, 110, 111f,
118, 157
akantha, 111f
Keratosperma, 488
allenbyensis, 489f
Kerryoxylon hexalobatum,
297
Keteleeria, 414, 427, 428
kingdom, 24, 44, 153
Koretrophyllites
multicostatus, 206f
vulgaris, 201, 206f
Ktalenia, 368, 370f, 384

Laceya hibernica, 297
Laevigatosporites, 149,
163f, 164
Lagenicula, 142
Lagenostoma, 290, 300,
318, 335, 458, 459
ovoides, 290f, 302f, 335
lagenostome, 282, 286, 302
Lagynophora, 61f, 62
laminae of monocot leaves,
441
Laminaria, 63
land animals, first, 102
Langoxylon, 187
Lasiostrobus, 53, 342
Laurasia, 492
leaf
evolution, 201, 206, 269,
276
morphotypes,
Cretaceous, 494f
physiognomy, changes
in, 494, 496, 499f
and pollen studies, 455,
492
leaves as indicators of
change, 494
Lebachiaceae, 406, 408
Leclercqgia, 116, 120, 127
complexa, 116f, 122
Lepidocarpon, 131, 141f,
143f, 149, 283, 363
embryo, 141f, 143f
Is it an ovule? 144
lomaxi, 143f, 144f
Lepidocarpopsis, 144f
lanceolatus, 144f
semialata, 144f
Lepidodendraceae, repro-

517

ductive biology of, 139
Lepidodendrales of
Carboniferous, 127
lepidodendrid
leaves, 135, 161
megagametophytes, 142
microgametophytes, 20f,
142
Lepidodendron, 13f, 126f,
128f, 1291, 130f, 157,
202
aculeatum, 127f
obovatum, 31, 135
reconstruction, 127f
Lepidodendropsis, 155
Lepidophloios, 28, 127,
132f, 133f, 134f
embryo, 141f
Lepidophylloides, 30
Lepidoptera (butterflies
and moths), 492
Lepidopteris, 369, 371f
ottonis, 371f
Lepidosigillaria, 127, 152,
155
Lepidostrobophyllum, 140f,
144
Lepidostrobus, 121, 131,
140f
oldhamius, 140f
Lepidozamia, 342
Leptocycas, 345f
gracilis, 344, 345f
Leptopteris, 252
leptosporangiate, 96, 212,
222, 506
leptosporangiate ferns, 96,
240, 250, 256
Leptostrobus, 378
longus, 378f
Lesqueria, 468
elocata, 447f
libriform wood fibers, 414,
440
Lidgettonia, 375, 462f
indica, 375
mucronata, 375f, 462f
life cycle
hypothetical bryophyte,
75¢f
hypothetical tracheo-
phyte, 75f
life cycle? (Rhynia), 90
life cycles, 4, 24, 28, 506,
509
in eukaryotic algae, 40f
life in Precambrian, 32
Lignier, 74, 88, 222, 225
lignin, 20, 76
ligule, 107, 142, 146, 395,
425
Liliopsida (monocoty-
ledons), 27, 338, 487
Linopteris, 313, 314f
Liquidamber, 441f
Liriophyllum kansense, 448
Lithophyllum, 57
liverworts, 26, 62, 506
Lycopodites, 117, 118f

meeki, 118f
Lycopodium, 106, 108f,
114, 223f
annotinum, 107f
clavatum, 108f
lycopsid protostele, 108f
Lycopsida, 26, 100, 133,
142, 171, 280, 363
polyphyletic origin, 122
Lycospora, 131, 142, 163f,
168
Lyginopteridaceae, 297,
330, 362, 444, 458
Lyginopteris, 28, 296, 300,
302f, 323, 463
oldhamia, 28, 301f, 332f
Lyginorachis, 297, 301f,
307, 329, 412
Lyngbya, 35, 36f, 42
Lyonophyton, 90, 91f, 94,
105
rhyniensis, 90, 105
Lyrasperma, 285, 411
scotica, 285f
Lyssoxylon, 343

Macginicarpa, 474, 476,
478f
glabra, 476f, 477f
manchesteri, 478f
Macginitiea angustiloba,
476f, 477
Mackiella, 61
Macrotaeniopteris, 347
Macrozamia, 338, 341f
moorei, 338
Maginicarpa, 475
Magnolia, 454f
Magnoliales, 445, 490, 493
Magnoliopsida (dicoty-
ledons), 27, 438, 468,
487
Majonicaceae, 406
manoxylic, 295, 299, 324
Marattia, 226, 228, 235
fraxinea, 2271, 228
Marattiales, 27, 214, 226,
252, 260
Mesozoic, 235
Marchantia, 69f, 77, 78f
Marchantiolites, 80f
porosus, 80f
Marchantites
gracilis, 80f
sezannensis, 80
Marsileales, 238, 250, 258
Marskea, 433, 434
thomasiana, 433f
Masculostrobus, 379
Mastigomycota, 26, 46, 51
Mataia, 427
podocarpoides, 427f
Matoniaceae, 254, 261
Mazocarpon
bensonii, 149
oedipternum, 149f, 161
pettycurense, 149
Mazostachys, 201, 211
pendulata, 201, 205f
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Medullopteris pluckeneti,
323, 326f
Medullosa, 28, 167, 299,
310f, 3111, 313f
endocentrica, 312f, 335
leuckartii, 315
noei, 28, 309f, 310f, 319
primaeva, 309f, 315
stellata, 315
stem, vascular segments
of, 310
Medullosaceae, 30, 295,
444
evolution, 330
medullosan
foliage, 314
ovules, 316, 319, 363
pollen organs, 319, 334
prepollen, 320, 322
stem, evolution, 315,
331f
megagametophyte, 18, 19f,
142, 206, 389, 426
megagametophytes of
Lepidocarpon, 142
megasporophylls of cycads,
201
megathermal vegetation,
494, 496, 501
Mehtaia, 427
membranes, 17, 19, 21f, 34,
414, 420
Merceria, 82f
Merceria angustica, 82f
Merismopedia, 57
meristem
of Isoetes corm, 150
of Sphenophylium, 187
mesothermal vegetation,
494
Mesoxylon, 167, 397, 400f,
413, 419
birame, 403, 413
thompsonii, 400
Metaclepsydropsis duplex,
219f
Metasequoia
milleri, 417, 418f, 435
occidentalis, 13f, 432f
Metzgeria, 79
Metzgerites, 719
Miadesmia, 118, 120f
Microcoleus, 36f, 37, 42
Microcycas, 338, 340f
microgametophyte, 19f,
440f
microphyll, origin by
enation theory, 120f
microphylls, 106, 113, 122,
505
enations or branches?
113
evolution of, 120f
micropyle, 144, 279, 284
Microspermopteris, 306,
330, 335
aphyllum, 306f, 335
microthermal vegetation,
494

Mimosaceae, 484, 492

mimosoid inflorescence,
490, 502

mite, 103f, 207

mitosis, 20f

Mitrospermum compressum,
404f, 405

Mixoneura, 312

modernization of
Cretaceous floras, 493

monoecious, 280, 308, 361,
407

monolete pollen grain, 289

Monoletes, 17f, 28, 289f,
324f, 456f

Moresnetia, 282

zalesskyi, 283f, 284f

mosses, 24, 71, 77, 145, 506

motile sperms, 288, 387

Musites polytrichaceus, 82

Mpyeloxylon, 31, 311f

myriapod, 103f

Myricales, 477, 479, 483

Mpyrothamnus, 471

Myrsinopsis, 483

succinea, 483f

Naiadita, 80f, 81
lanceolata, 80f
Nathorstiana, 151, 157, 160
arborea, 151f
natural systems of classi-
fication, 24, 26
Nematophytales, 64, 66
Nematothallus, 66, 86
Neocalamites, 201, 206f,
208
Neuroptera, 8f
Neuropteris, 308, 312, 314f,
320f, 334
heterophylla, 318
ovata, 308, 334
Nicotiana, 441f
Nilssonia, 345, 346f
compta, 347
tenuinervis, 347
Nilssoniopteris, 350
major, 352f
Nipa, 488
Nipaniophyllum raoi, 376
Nitella, 62
nomenclature, 24, 29, 35,
389, 421
Nordenskioldia borealis,
469
Normapolles pollen, 480f
Norwoodia, 247
Nothofagus, 482, 502
Nucellangium, 49, 289
nucellus, 19, 144, 279, 305
Nymphaeaceae, 468
Nyssa, 445
Nyssidium, 445, 471

Odontopteris, 312
QOedogonium, 60, 70
Oligocarpia, 245, 248, 254,
261
mixta, 245f

518

oncolites, 33, 41, 43
Onoclea, 2141, 256, 262
sensibilis, 257, 262
ontogeny of vascular
system, 131
Qocampsa, 275
catheta, 275¢
oogonium, 47f
Oomycetes, 37, 46, 47f, 48f
Ophioglossales, 27, 214,
226, 259, 511
Ophioglossum, 236
Ordovician, 46, 51, 55, 86,
505
QOreomunnea, 478
organisms of Proterozoic,
35
origin
of Callistophytaceae, 330
of Cycadeoidales, 361
of integument, 283, 458
of megaphyll, 222
of progymnosperms, 275
of sphenopsid stele, 187
of Sphenopsida, 180
of sporangiophore, 188
of sporophyte, 70, 76, 91
Ortiseia, 406, 407f
oscillatorealean, 34f
Oscillatoria, 36
oscillatorian cyanophytes,
36, 42
Oscillatoriopsis, 35
Osmunda, 213, 241, 250f
cinnamomea, 252f
claytoniana, 241f, 250
Osmundacaulis, 251, 260
kolbei, 251f, 253
skidegatensis, 260
Osmundaceae, 243, 250
Otozamites, 350, 351f, 355
Ottokaria, 373, 462
bengalensis, 373f
zeilleri, 374
ovulate structures, 202,
369, 391, 403, 433
ovuliferous scales, 395,
427, 430
Oxroadia, 155, 160

Pachypteris, 367, 369f
Pachytesta, 19f, 28,

208, 288, 335, 363
hexangulata, 289f
illinoensis, 28, 316f, 317f,

319

Pachytesta-type ouvle
attached to Alethop-
teris, 317f, 318f

Pachytheca, 62, 66

Paeoniaceae, 447

Pagiophyllum, 421, 422f,
430

Palaeancistrus, 47f, 50

Palaeocycas, 346f

Palaeogeminella, 60f

Palaeolyngbya, 36f, 47

Palaeomyces, 47f

Palaeonitella, 62

Palaeoporella, 60f
Palaeosclerotium, 48f, 50,
53
Palaeosmunda, 251
playfordii, 251f
Palaeostachya
andrewsii, 205
deccanema, 201, 204f,
ovalis, 204f
Palaeotaxus, 434
rediviva, 433f
paleoecology, 4, 29, 41,
162, 257, 466
of Pennsylvanian coal
swamps, 162
paleoenvironment, 4, 486
paleofloristics, 4
Paleorosa, 483
similkameenensis, 484f,
485f, 501
Paleorubiaceophyllum, 15f
Palissya, 433
sphenolepis, 433f
Palissyaceae, 425, 433
Pallavicinia, 79
Pallavicinites, 791, 94
devonicus, 79f
palynological studies, 6,
162, 257, 493, 496
Pangaea, 165
papilionoid legume flower,
491
Paralycopodites, 127, 131,
167
brevifolius, 131
Paraoreomunnea, 478
puryearensis, 456f
Pararaucaria, 431
patagonica, 430, 436
Pararaucariaceae, 425, 430,
435
Parasporites, 17
Parasporotheca, 322f
leismanii, 320f
Parataxodium, 431
Parka, 58, 74f
decipiens, 58f, 76
patterns of evolution, 39,
44c, 53, 452
Paurodendron 153, 161
fraipontii, 153, 154f
rhizomorph, 156f
Pecopteris, 233, 242, 300
miltonii, 233f, 234
peel technique, 14, 164,
312
Peltaspermaceae, 366, 369,
444, 457
Peltastrobus, 193
reedae, 194f, 197
Pennales, 63
Pennsylvanian, 6, 10, 16,
506
Pentoxylon sahnii, 376f,
377f
Peridinium, 63f
period, 21, 46
peripheral loops, 215, 222,
260
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Permian, 11, 53, 506
permineralization, 9, 12,
14, 19
Pertica, 176, 209, 275
dalhousii, 178
quadrifaria, 176, 1771,
178f
varia, 178
Phaeophyta, 26, 63, 72
Phasmatocycas, 342, 343f,
348
Phlebopteris, 255, 256f
Phylloglossum, 106
Phyllotheca, 207, 209
equisetoides, 201, 207,
208f
Physostoma elegans, 284,
286f
phytogeography,
Cretaceous—Recent,
497f
Picea, 414, 427
Pilophorosperma, 369f
Pinaceae, 393, 408, 413,
432
Pinakodendron, 139
Pinnularia, 201
Pinus, 280f, 394f, 409f,
4141, 423f
rigida, 396f
strobus, 395f, 396
sylvestris, 396f, 397
Piperaceae, 446
pistillate platanoid flower,
447
pith casts, 13f, 199f, 209
Pityaceae, 298, 395
Pityocladus, 421, 427
Pityostrobus, 428, 437
Pityoxylon, 415f, 417
Pitys, 274, 300, 388, 412
primaeva, 300
planation, 223f
plankton, 43
planktonic unicells, 37
plant kingdom, 24, 153
Plantae, 24, 44
Plantaginopsis, 444
Platanaceae, 446, 451, 475,
489
Platananthus, 474
speirsae, 475, 478
synandrus, 476f, 477
platanoid inflorescences,
446
Platanus (sycamore), 31,
451, 472, 491
nobilis, 475
platyspermic, 285
platysperms, 411
plectostele, 187, 223
Pleuromeia, 151f, 156
sternbergii, 151f
Poaceae, 489, 501
Podocarpaceae, 413, 419,
434, 457
Podocarpoxyion
( Mesembrioxylon),
4151, 417

Podocarpus, 410, 417, 422
macrophyllus, 426f
spicatus, 409

Podozamites, 421, 423f

pollen, 495
microgametophytes, 19f,

287
sequence from mono-
sulcate to triporate
types, 445
tubes, 18, 145, 279, 287,
393, 440
pollination drop mecha-
nism, 287, 306, 490
pollination syndromes, 489,
492
polycyclic dictyostele, 226,
229
Polylophospermum, 319,
334

Polypodiaceae, 256, 261

Polypodium, 256

Polypterospermum, 334

Polysporia, 153

Polystichum, 213, 214f
lonchitis, 213f

Polytrichum, 77, 78f

Populites, 444

Populus, 493

Porella, 77, 78f

Porolithon, 58f

Poroxylon, 395

Porphyra, 63

Potamogetonaceae, 488

Pre-Cretaceous record of

presumed angio-
sperms, 441
preangiosperm
appearance of, 455
growth habit, 455
leaves, 456
ovules and carpels,
458-9
perianths, 456
pollen, 457
stamens, 457
Precambrian, 5, 9, 20, 32,
505
microorganisms, 33f, 36f,
37, 38f, 40f, 42¢

preferns 214

preovules, 281, 290, 411
with hydrasperman

reproduction, 287
origin, monophyletic or
polyphyletic? 291

prepollen, 17, 286, 291
and pollen types, 289

primitive angiosperm leaf

types, 445, 452
primitive dicot leaf
characteristics, 452

primitive flowers, 453

primitive land plant,

hypothetical, 74f
primitive monocot leaf

characteristics, 453
primitive pollen, 453
Primocycas, 204, 209

519

Primulales, 483
Princetonia, 468, 470, 504
allenbyensis, 470f
Prisca, 261, 449, 462
reynoldsii, 451f, 467
problems of nomenclature,
29, 389, 397
of reconstruction, 28
Progymnospermopsida, 27,
177, 263, 295, 329,
395, 424
and gymnosperm
classification, 277
Proteaephyllum, 444
reniforme, 446f
protection
of ovule, a summary,
381
of sporangia, 363
Proteokalon, 269, 276, 329,
419, 436
petryi, 269f
Proterozoic, 32, 41, 53, 72
(Late), microfossils, 35f,
42
(Late), plankton, 43
Protista, 24, 26, 44
Protoascon, 48f, 49
Protocupressinoxylon, 416,
430
Protohyenia, 183f, 188
Janovii, 183f
Protolepidodendrales,
evolution of sporan-
gial position, 121f
Protolepidodendron, 115f,
116f, 118, 188
scharyanum, 115f, 116f,
121
Protolepidodendropsis, 292
Protomimosidea, 484
buchananensis, 485f
Protomonimia, 468, 469f
Protophyllocladoxylon, 417
Protopiceoxylon
{ Pinoxylon), 416
Protopinaceae, 416, 437
Protopityales, 266, 274
Protopitys, 272, 278
scotica, 274f
Protopolyporoxylon, 416
Protopteridium, 278
Protosalvinia arnoldii, 64f,
65f
furcata, 64f, 65f
Protosphagnum, 82
Protostigmaria, 155
eggertianu, 156f
Protoraxites, 631, 66
southworthii, 63f
Prototaxodioxylon, 416
protoxylem canals, 180,
186, 209, 215
Psalixochlaena cylindrica,
246f, 247f
Psalixochlaenaceae, 238,
246
Psaronius, 23, 104, 197,
226, 228f, 229f, 232f

blicklei, 229
root, 232f
simplicicaulis, 230
vascular system of, 230f
Pseudoaraucaria, 428, 435
heeri, 4281
patagonica, 430f
Pseudobornia, 185
ursina, 185f, 186
Psecudoborniales, 26, 186,
St
Pseudoctenis, 343, 346
Pseudocycas, 352f
Pseudofrenelopsis, 429
Pseudolarix, 414, 423
pseudomonopodial
branching, 172
Pseudosporochnus, 183,
214, 2171, 225
nodosus, 215, 216f, 222
Pseudotaxus, 418, 434
Pseudotsuga, 395f, 414,
417, 427
taxifolia, 395
Pseudovolizia, 408, 418,
436
liebeana, 408f, 435
Psilophyton, 110, 122, 209,
248, 328
charientos, 179
coniculum, 176
crenulatum, 174f, 175f,

176f, 178

dapsile, 172, 173f, 177,
209

dawsonii, 174f, 179, 209,
248

Sforbesii, 173, 178
microspinosum, 172, 179
princeps, 110, 122, 173f,
178
robustius, 171
Psilopsida, 26, 95, 106
and Rhyniopsida, 95
Psilotum, 72, 95f, 96, 113,
214f, 218
nudum, 95f, 104
Preridium, 256, 440
pteridosperm vegetative
structure, origin of, 32
Pteridospermales, 23, 27,
248, 295, 457, 511
Pteris, 214f, 233, 308, 374
Prerophyllum, 350, 351f
Pteruchus africanus, 367,
369f
Pterygospermum, 374
Prilophyllum, 351f
pecten, 351, 355
Ptychotesta, 319
Pullaritheca ( Hydra-
sperma) longii, 286f
Punctatisporites, 163f, 234,
242, 303, 316
pycnoxylic secondary
wood, 264, 274, 295,
395, 399
Pyxidicula, 63f
bollensis, 63
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quadriseriate, 176, 217, natans, 78 sturi, 254f Sphenopsida, 17, 100, 177,

200, 240
Quaestora, 307
amplecta, 315f, 335
Quaternary, 4, 82
Quercus, 480, 482
meyeriana, 482f
taeniatopilosa, 482f

radiometric dating, 21
radiospermic ovules, 284
Raoanthus, 486, 491
Rebuchia, 107, 109f
ovata, 109f
recurvation, 101f
red algae, 58f
relationships
of angiosperms, 444f
of Cladoxylales, 215
of Filicopsida, 259¢
of Ginkgoales, 420c
of Lycopsida, 158¢c
of Rhyniopsida, 158¢c
of seed ferns, 382c
of seed plants, 463f
of Sphenopsida, 210c
of Zosterophyllopsida,
158¢
Rellimia, 266, 274, 419
hostinense 268f
thompsonii, 268f
Renalia, 95, 113, 122, 157,
171
hueberi, 95f, 97f
Retimonocolpites, 444
Retusotriletes, 107, 110,
175
Rhabdoxylon, 244, 246, 248
Rhacophyton 219
ceratangium, 220f, 224,
248
zygopteroides, 2191, 220
Rhacophytopsida, 221
Rhexoxylon, 377
piatnitzkyi, 378f
rhizomorph, 28, 126, 141,
153
rhizomorphs and roots,
148
Rhodea, 304, 335
Rhodophyta, 26, 55, 72
Rhombostrobus, 431
Rhymokalon, 224
Rhynchertia, 61
Rhynia, 52, 88, 157, 173,
331
classifications, 98
gwynne-vaughanii, 89f,
93, 104
Rhynia-type sporophyte,
evolution of, 94f
Rhynie chert, 31, 47, 53,
55, 76, 94f, 278
Rhyniococcus, 57,
Rhyniopsida, questionable,
97
from Rhynie chert, 88
Riccia, 65, 69f, 78f

Ricciopsis florinii, 80f
Riella, 80
Rissikia, 426
media, 427
Rogersia, 453
angustifolia, 446f
Rosales, 451, 483
Rose Creek flower, 449,
452f
Rosidae, 446, 451, 491, 498
Rowleya, 217, 225
trifurcata, 218, 225
Ruflorinia, 368, 370f

Sagenopteris, 366, 456
phillipsii, 366, 367f
Sahnia, 376
Sahnianthus, 485
Sahnioxylon ( Homoxylon),
443
rajmahalense, 442f
Sahnipushpam, 486
Salvinia, 66, 72, 258
Salviniales, 27, 214, 238,
250
Samaropsis, 285, 293, 405,
412
Sanmiguelia, 441, 465
lewisii, 380f, 383, 441f,
465
Sapindales, 486
Sapindus, 51f
sarcotesta, 317, 325, 404,
405
Saururaceae, 446
Sawdonia, 109, 110f, 157,
172
acanthotheca, 110f
ornata, 110f, 123
Saxifragales, 451, 483
Scandianthus, 483
costatus, 483f
Schizaea bifida, 240f
Schizaeaceae, 240, 253, 262
Schizolepis, 428
braunii, 427
Schizoneura paradoxa, 208f
Schopfiastrum, 306, 336
decussatum, 307f, 336
Schopfiopteris, 236
Schopfipollenites, 28, 324f
Sciadophyton, 91f, 94, 105
Sciadopitys, 417, 431
Scirpus, 488
Sclerocystis, 49, 50f
sclerotesta, 317, 404
Scolecopteris, 233f, 234
Scutum, 373, 381, 461
seed ferns, most ancient,
292, 297
seed with embryo, 410
Selaginella, 119f
harrisiana, 117, 119f
Selaginellites, 118, 141, 155
crassicinctus, 155
Seletonella, 60f
Senftenbergia 240, 253, 261
plumosa, 254f

Sequoia, 9, 414, 423, 430,
435
langsdorfii, 432
Sequoiadendron, 417, 431
Sequoioxylon, 413, 417
Sermaya, 245, 248, 254
Serrulacaulis, 109, 113, 123
Sfurcatus, 109, 123
Shark Bay, stromatolites,
33f
Siderella, 270
Sigillaria, 28, 125, 145f,
146f, 147f, 152, 167
approximata, 31, 147f
brardii, 148
elegans, 145f
Sigillariaceae, 145, 149f
Sigillariophyllum, 148
Sigillariopsis, 148
Sigillariopstrobus, 149
Silurian, 27, 505
Silvianthenium, 14, 483, 503
suecicum, 484f, 503
Siphonales, 58, 62
Siphonophycus, 35
siphonostele of fern, 108f,
333
siphonostelic, 212, 230,
242, 260, 333
slime molds, 26, 46
Solenopora, 56, 57, S8
compacta, 56f
Solenoporaceae, 57
Soleredera, 488
spadix of an aroid, 490
Spanomera, 471
mauldinensis, 472
“sparganum” cortex, 304,
311, 316, 323
Spencerites, 116f, 117, 120
insignis, 116f
moorei, 116f, 122
Spencersporites, 117
sperm, 19f
Spermolithus, 285
devonicus, 285f
Spermopteris, 342
coriaceae, 341f
Sphaerocarpus, 69f
Sphaerostoma, 304, 334
ovale, 305f, 334
Sphagnum, 77, 78f
Sphenastrophyllites, 206f
Sphenobaiera, 388, 389f
paucipartita, 389f
Sphenophyllostachys, 193
Sphenophyllum, 18f, 167,
190, 193f, 201
cuneifolium, 191f
dawsonii, 194
emarginatum, 190, 191f
majus, 191f
myriophyllum, 191f
plurifoliatum, 192f, 193f,
197
root, 193f
verticillatum, 191f
sphenopsid stele, 187

190, 201, 275, 363
first, 181
Sphenopteris, 28, 242, 292,
301f, 304
hoeninghausii, 28, 300
obtusiloba, 305
Sphenostrobus thompsonii,
194f, 197
spheroids, 34, 39
Spirogyra, 73
sporangiophore, 101, 180,
198, 215, 462
Sporocarpon, 49, 53
Sporogonites, 83f, 93
exuberans, 83f
sporophore, 236
sporopollenin, 20, 64, 162
Stachyotaxus, 433
elegans, 433f
Stamnostoma, 301f
huttonense, 284, 285f,
293
Stangeria, 338
Stauropteridaceae, 238
Stauropteridales, 27, 214,
225, 511
Stauropteris, 217, 224
burntislandica, 218f, 225
Steganotheca striata, 87f
stelar evolution, 222, 251,
335, 412
stele of Lepidodendron, 130
Stellotheca ornata, 233f,
234
Stenokoleos, 221
Stenomyelon, 298, 307, 329
primaevum, 298f, 329,
332f
tuedianum, 298f, 332f
Stenopteris, 367
Stewartiotheca, 322f
warrenae, 319
Stigmaria, 28, 136f, 137f,
138f, 148f, 152, 155
ficoides, 136f, 137f, 138f,
148
Stigonemataceae, 57
Stipitopteris, 230f, 231, 232
stipules, 226
stoneworts, 61
stromatolites, 32, 33f, 37,
56f
Stromatopteris, 96, 97
Stylocalamites, 200
Subsigillaria, 146f
succession, summary of,
498
Sugambrophyton, 116
Sullisaccites, 403
Sullitheca, 321, 322f, 336
supertidal environments, 42
Sutcliffia, 315
insignis, 315f
Svalbardia, 270
Svanergfjellet shale, 38
Swedenborgia, 431
synangia, 101, 322, 357,
360
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Synangiospadixis tidwellii,
380f

synangium, 95, 303, 457

syndetocheilic stomata, 350

syngenesis, 97, 100f, 291,
321, 457

syntelomes, 283, 284

Syringodendron, 146f, 148

Taeniocrada, 66, 91, 97f
langii, 91
Taeniopteris, 344
Taiwania, 417, 431
Tanydorus, 117, 118f
Tasmannia, 460f
Taxaceae, 23, 413, 418, 434
Taxaceoxylon ( Taxo-
xylon), 8, 418, 434
Taxales, 27, 387, 439, 455
Taxodiaceae, 413, 457
taxodioid cross-field pit,
418
taxodioids, transitional,
428
Taxodioxylon, 8f, 31, 415f,
417, 418
Taxodium distichum, 423
Taxospermum undulatum,
290
Taxus, 66, 414f, 433, 436
baccata, 433f
Tedelea, 239, 248
Tedeleaceae, 238, 259, 261
Telangiopsis, 303, 306, 334
Telangium, 300, 304f, 306,
328f, 335
telome concept, 99f, 100f,
101f, 223, 276
telome theory, 98
telomes and heterochrony,
101
Tempskya, 257f
Tempskyaceae, 256
tent pole, 289, 405
terminal sporangia of
zosterophylls, 112
Tertiary, 3, 20, 501
climate and vegetation,
501
Tetrastichia bupatides, 298,
334
Tetraxylopteris, 274, 419
schmidtii, 268f, 269f, 277,
435
Thallites willsi, 79, 80f
Thamnopteris, 251
gwynne-vaughani, 251f

Thuja, 417, 423, 432
Tmesipteris, 95, 113
Todea, 252, 257
barbara, 257
Todites, 252
hartzi, 252f
Tomaxellia, 435
Torreya, 413, 418, 433
tracheids, pitting, 86f, 399f,
414f, 4151, 418f, 419f,
442f
Tracheophyta, 26, 68, 77,
95, 101, 171, 438
transfer technique, 12, 15,
116, 142, 401, 459
transformation theory, 72,
76, 90, 95
Traquairia, 48f
tree ferns, 16f, 95, 164,
226, 230, 261, 296
Treubia, 719
Triassic, 9, 11, 49
Trichopitys heteromorpha,
389f
Tricoccites, 488f
Tricolpites, 446f
Trigonocarpus, 317, 318f
Triletes, 16f, 30, 142
Triloboxylon, 269, 272, 329,
419
ashlandicum, 269f, 270f,
274f, 278
Trimerophyton, 171, 173,
176, 275
robustius, 173f
Tristichia, 298
longii, 300, 329, 334
Trochodendrales, 470
Trochodendron aralioidea,
442f, 469f
Tsuga, 416, 427
Tubicaulis, 244f, 245f, 248
tylosoids, 416
Typha, 488
Typhaceae, 488

Ullmannia, 408, 425
bronnii, 408f
Ulmus (elm), 477
Ulodendron, 131
Ulothrix, 61, 70
Ulotrichales, 60
ultrastructure, 21f
Umbkomasia, 367, 369, 381,
459
macleani, 369
unicellular spheroids, 34
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upward outlook, 438
Urticales, 477
Uskiella, 88f, 96
Utrechtia floriniformis,
405f, 406f
piniformis, 407
Utrechtiaceae, 409

vallecular canals, 180, 200f,
202
Valmeyerodendron, 125
triangularifolium, 126f
Valvisisporites, 153
vascular plants,
classifications, 28
primitive types, 85
vascular tissue, first plants
with, 86
Vaucheria, 38f, 39
vegetation of Pennsyl-
vanian coal swamps,
166f, 168
vegetational maps, 496f,
500f
vegetative anatomy and
morphology, 191, 219,
245, 337, 406
Verrucosisporites, 235
Vertebraria, 371, 372f, 383,
435
Vesicaspora, 19f, 20f, 163f,
287, 326
Vesicaspora-type pollen
and pollen tube, 288f
vesicle, 38f
Vestispora, 195
Vitiphyllum, 444
multifidum, 446
Vitreisporites, 366, 367
Voelkelia, 224
Voltziales, 27, 393, 405,
457, 506
ovulate fructifications,
408
Voltziopsis, 425

walchian conifers, 168,
1691, 406
Walchiostrobus, 407f
webbing, 223f
Wehrwolfea, 486
striata, 4871
Weltrichia, 357
ayuquilana, 356
santalensis, 356f
spectabilis, 356f, 357
whitbiensis, 356f
Welwitschia, 350, 378, 439,

455, 463
Whittleseya, 321f
media, 320f
Wielandiella, 353, 354f,
361, 456, 489
Williamsonia, 353, 355,
361, 364
harrisiana, 353f, 356f
santalensis, 356, 362
sewardiana, 353, 355f
whitbiensis, 356, 362
Williamsoniaceae, 353
Williamsoniella, 353, 354f,
357, 456, 489
coronata cone, 355f
wind-pollinated, 453, 464,
4717, 489
wood of conifers and
taxads, 413
Woodwardia, 214f, 256
virginica, 214
Woodworthia, 417

Xanthidium, 63f

Yarravia, 97f
oblonga, 97f
Yucca, 489

Zalesskya, 251
gracilis, 251f
Zamia, 338
floridiana, 339f, 341f
integrifolia, 340f
Zamites, 350, 355
Zenoxylon, 416
Zimmermann, 74
Zimmermannitheca
cupulaeformis, 328f,
336
Zizyphus, 493
Zosterophyllopsida, 26,
101, 157, 171
Zosterophyllum 91, 106,
157
australianum, 109f
rhenanum, 91, 109f
zygomorphic (bilateral)
symmetry, 484
Zygomycetes, 37, 46
Zygopteridaceae, 219, 238,
248
Zygopteridales, 27, 214,
238, 250, 260, 511
Zygopteris, 51, 221f, 240,
252
primaria, 221, 225
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