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A BI BLI OGRAPHY OF THE PALEONTOLOGY AND PALECECOLOGY
OF THE DEVONI AN-M SSI SSI PPI AN BLACK SHALE
SEQUENCE | N NORTH AMERI CA
by

Lance S. Barronl/ and Frank R Ettensohn2/

ABSTRACT

The Devoni an- M ssi ssi ppi an bl ack-shal e sequence is one of the nost
prom nent and wel | -known stratigraphic horizons in the Pal eozoic of the
United States, yetthe paleontology and its pal eoecol ogic and paleoenvi-
ronmental inplications are poorly known. This is in larger part related
to the scarcity of fossils preserved in the shale -in terns of both di-
versity and abundance. Nonetheless, that biota which is preserved is well-
known and nuch described, but there is little synthesis of this data. The
first step in such a synthesis is the conpilation of an inclusive bibliog-
raphy such as this one. This bibliography contains 1193 entries covering
all the major works dealing with Devoni an-M ssi ssi ppi an bl ack-shal e pal eon-
tology and pal eoecology in North America. Articles dealing with areas of
peripheral interest, such as pal eogeography, paleoclinatology, ocean cir-
cul ation and chem stry, and nodern anal ogues, are also cited. In the index,
the various genera, taxonomic groups, and other general topics are cross-
referenced to the cited articles. It is hoped that this conpilation will
aid in the synthesis of paleontologic and pal eoecol ogic data toward a bet-'
ter understanding of these unique rocks and their role as a source of energy.

KEY WORDS:  Devoni an- M ssi ssi ppi an bl ack-shal e sequence, North Anerica,
pal eont ol ogy, pal eoecol ogi ¢ and pal eoenvironmental inplications, synthesis,
bi bl i ography, pal eogeography, pal eoclimatol ogy, energy.

| NTRCDUCTI ON

The Devoni an- M ssi ssi ppi an bl ack-shal e sequence is one of the nost
prom nent stratigraphic horizons in the Pal eozoic of the United States,
and is of great econom c inportance because of its potential as a gas and
oil shale. These shales are remarkable in their homogeneous nature and w de-
spread distribution throughout east-central and mid-western United States
with extensions into the Southwest and into west-central Canada. Equally
remar kabl e about these shales, is the apparent scarcity of typical marine
fossils. Mst studies report an absence of fossils or a restricted fossil
fauna conposed of the same few invertebrate elenments, nanely Lingula,
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conodonts, and fish-bone fragnents. An unusual floral assemblage consist-
ing of coalified logs (usually Callixylon), Tasmanites, and Foerstia is
also typically reported. These are the comon floral and faunal elenents
and they are reported almost universally from the shales; yet nmany other
floral and faunal elenents also occur in these shales, but they usually

are rare or local in occurrence. The unusual conposition of the black-shale
biota and its low diversity are attributed by nmost workers to w despread
anaerobi ¢ conditions thought to exist throughout nuch of the North American
epeiric sea at that time. Toward the eastern limts of the shale distribu-
tion, however, the fossil fauna gradually increases in diversity and abun-
dance reflecting a change to dysaerobic and aerobic environments as the
eastern source areas were approached. Many of the above faunas represent
typi cal open-marine assenblages. Hence, the bl ack-shale sequence is not
everywhere typified by a scarcity of fauna and flora.

In order to better characterize the black-shale biota, to study its
changes through time and space, and to determne its pal eoenvironnmenta
implications, we thought it inportant initially to conpile a bibliography
of Dbl ack-shal e pal eontol ogy and pal ececol ogy. The follow ng bibliography
of 1193 entries is a conpilation of all the major articles dealing with
t he pal eoecol ogy of the Devoni an-M ssi ssi ppi an bl ack-shal e sequence of
North Anerica. The conpiled references cover the pal eontol ogy and pal eo-
ecol ogy of black shales ranging from Mddle Devonian (Eifelian-Gvetian)
to Earliest Mssissippian (Kinderhookian) in age. Geographically, the
references cover areas ranging from Georgia to Alberta and from Arizona
to eastern Canada. References dealing with extra-continental Devonian
faunas are included for cosnopolitan groups such as the conodonts and
cephal opoda. Al'so included are topics related to pal eogeography, paleo-
climtology, ocean circulation and chemistry, nodern anal ogues, and black-
shal e pal eoecol ogy. Although sone of the articles deal with specific organ-
isms or communities fromthe black shale, many nerely record the occurrences
of sonme rather common, nearly ubiquitous fossils in the black shale. Such
references typically nention Tasnmanites (Sporangites), Callixylon, Foerstia
(Protosalvinia), Styliolina, Lingula, orbiculoid brachiopods, fish scales,
and conodonts. A nunber of the articles are rather old, dating to the 1800's
or early 1900's, and hence the nonenclature used for fossils may be outdated,
and in some cases, totally inappropriate. \Were possible, these names are
synonym zed with nore nodern nanes in the index.

Articles are listed alphabetically and designated with nunbers. In the
i ndex, various genera, taxonomc groups, and other general topics are cross-
referenced to these articles through their nunerical designations. Al of
the articles were examned and verified except those marked with an asterisk
*).
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Ambocoel ia: 0032, 0136, 0477
0512, 0533, 0588, 0865, 0886,
0926, 0927, 0929, 0986, 1106,
1166

Amodi scus: 0238

Anphissites: 0533, 0673, 0983,
1011, 108

7

anaerobi ¢ basins:
0894

0125, 0371,

anaerobic conditions: 0125, 0788

Anaptychus: 0032, 0533, 1011
Ancyrodella: 0094, 0233, 0490
Ancyrognathus: 0094, 0233, 0490

Ancyr ospor a: 0707

| NDEX
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Angul odus: 0553

Angustidontus: 0136, 0248,
0271, 0272, 0493

annelid teeth: 0158

Annul aria;: 0533

Anopl ot heca: 0870, 1166
anoxi c ocean: 0026, 0072, 0120,
0304, 0920

Araucarioxylon: 0636

Archaeocaris: 0391

Archeopitys: 0136, 0878

Archaeopteris: 0050, 0052
0053, 0138, 0287, 0596, 0640
0842, 0846, 0980

Archoceras: 0540
Arnoldella; 0136

Arthrodires: 0295, 0299, 0300,
0359, 0337, 0339, 0340, 0341
0343, 0344, 0506, 0528, 0560
0563, 0564, 0566, 0567, 1002

Art hropoda
0924

0062, 0902, 0903,

Aspi di chthys: 0032, 0084, 0206
0533, 0620, 0772, 0786, 0865

Ast erocal ani tes: 0019

Asterol enis: 0927

Asteroptychius: 0533

Ast er oxyl on: 0069, 0136, 0271
0272, 0533
Athyris: 0446, 0533, 0675,

0865, 1085



at mosphere history: 0677
Atrypa: 0259, 0533, 0886
Aul opora: 0533, 0997, 1011
Aul ospora: 0707

Avicula: 0533, 0675

Avi cul opecten: 0533, 0675, 0870,

0886
- B -
Bactrites: 0727, 0871
Bairdia: 0533, 0982, 1011, 1087

Barroisella: 0136, 0233, 0259,
0390, 0391, 0533, 0615, 1014,
barnacl es: 0154, 0165, 1132

Bel | erophon: 0391, 0404, 0512,
0533, 0669, 0927, 0929

benthic comunities: 0079, 0684,
0685

Bertillonella: 0533, 1011, 1087

Beyrichia: 0044

bi ogeni ¢ structures: 0120, 0121,
0122

Bi ssacul us: 0533, 1011

bitunmen, origin: 0454, 0778
0805, 0807, 0808, 0810

bi t um nous rocks: 0037, 0105,
0171, 0370, 0471

Bl ack Sea: 0303

bl ack-shal e bibliography: 0386,
0581, 0614, 1064

bl ack shal e, nmodern: 0415, 1027,
1066

bl ack-shal e pal eoenvironments:
0099, 0103, 0171, 0230, 0231,

12

0417, 0451, 0659, 0663, 0664,
0741, 0800, 0917, 0948, 1066,

1069

bl ack-shal e radioactivity:
0045, 0100, 0309, 0377, 0379,
0400, 0414, 1021, 1022, 1026
1027, 1028

black shales: 0330, 0557, 0582
0646, 0841, 0876, 0884, 1051,
1052

bone beds: 0238, 0239, 0240,
0241, 0244, 0245, 1012, 1105,
1106
see phosphatic debris

borings: 0136, 0664

Bot hri ol epis: 0361, 1120

Botryococcus: 0533

brachi opod biostratigraphy:
0593

brachi opods: 0263, 0458, 0593,
0594, 0696, 0912, 0913, 1101

brachi opods, dimnuitive:
0177, 0217

brachi opod ecol ogy: 0262, 0267,
0815, 0816, 0834, 0912, 0913,
1001, 1049

brachi opods, lingulid: 0046,
0267, 0412, 0815, 0816, 0872,
1001, 1049, 1145

brevi cones: 0389

Brontichthys: 0198, 0206, 0533

Bryantodus: 0414, 0490, 1028

bryozoans: 0664

Buchi ol a: 0675, 0871, 0886
see Avicula

Bungartius: 0533



Burlella: 0533
§

Byt hocypris: 0533, 1010
Byt hocyproi dea: 0533, 1010

-C -

Calamtes: 0018, 0019, 0533,

Cal anmpophyton: 0075

Cal anopi t yeae: 0879

Cal anmopi tys: 0136, 0271, 0272
__1%7%_)L_

Cal anopteris: 0136, 0878

Cal anpspora: 0533

cal careous concretions: 0136,
0393, 0768

cal ci spheres:
0989

0144, 0595, 0734,

Cal ci sphaera: 0595

Cal lixylon: 0015, 0016, 0017,
0018, 0019, 0020, 0048, 0050,
0051, 0070, 0071, 0136, 0231,
0271, 0272, 0366, 0451, 0493,
0533, 0535, 0536, 0575, 0640,
0664, 0872, 0935, 0969, 1028,
1103, 1104

Cal | ognat hus:
0620, 0786

0206, 0533, 0619,

Canar ot oechi a: 0084, 0136, 0269
0477, 0533, 0551, 0581, 0664
0865, 0870, 0886, 0926, 0927,
0929, 1035, 1037, 1085

Carocal ophyton: 0008

Cardi ocaris: 0174
Cardiola: see Car di opsi s

Car di onorpha: 0533, 0675

73

G adoxyl on

Cardi opsis: 0615, 0616
Cariniferella: 0533

Caul opteris: 0286

Cephal opoda: 0032, 0389, 0413,
0461, 0540, 0541. .0542.. 0543.
0544; 0547; 0548, 0549, 0623,
0624, 0643, 0717, 0727, 0729
0730, 0818, 0934, 0981

Ceratiocari dae: 0061
Ceratiocaris: 0391, 0468

Cer at oi ki scum 0394

Ceratonora: 0533
Chagrinichnites: 0383

Chapel ia: 0060

Chesapeake Bay black shale:
0415

Chitinozoa: 0228

Chonetes: 0032, 0084, 0113,
0136, 0157, 0259, 0390, 0391,
0477, 0490, 0511, 0512, 0533,
0551, 0552, 0615, 0616, 0664,
0857, 0865, 0870, 0926, 0977,
0986, 0997, 1011, 1035, 1036,
1037, 1106, 1166

cirriped crustaceans: 0154, 1132

cl adodont sharks: 0203, 0205

Cl adodus: 0136, 0191, 0192,

0197, 0202, 0356, 0361, 0490

0498, 0523, 0533, 0552, 0775
0862, 1003

C adosel ache: 0290, 0291
0298, 0361, 0482, 0525, 0533,
0651

0136, 0271, 0272,
0533, 0877

Cl epsidropsis: 0136




A inopistha: 1166

Clymenia: 0162, 0533, 0771, 0785,
0865, 1086

coalified wood: 0100, 0233

Coccost eus: 0110, 0192, 0193,
0196, 0206, 0347, 0533, 0775,
0865

Coel onel la: 0533, 1011, 1087

Col eol us: 0084, 0157, 0533, 1166

Col pocaris: 0136, 0271, 0272
0391, 0878

Conposita: 0929

Concavicaris: see Ceratiocaris,
Col nocaris

Conchodus: 0086

conodont color change: 0375
0481

conodont pal eoecol ogy: 0967

conodonts: 0005, 0006, 0076,
0092, 0093, 0094, 0095, 0109,
0137, 0151; 0152, 0155, 0227,
0229, 0230, 0233, 0247, 0249,
0252, 0329, 0331, 0332, 0367,
0375, 0402, 0442, 0481, 0485,
0491, 0492, 0497, 0515, 0519,
0532, 0552, 0553, 0554, 0623,
0625, 0626, 0628, 0629, 0630,
0635, 0661, 0688, 0721, 0731,
0741, 0757, 0758, 0759, 0760,
0761, 0804, 0805, 0852, 0872,
0887, 0920, 0923, 0953, 0959,
0960, 0966, 0967, 0996, 0998,
1016, 1039, 1055, 1074, 1076
1142, 1175, 1188, 1189, 1191

Conularia: 0136
conul at a: 0705

Convol uti spora: 0707

coral s: 0533, 0801
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Cordaites: 0935

Cornel lites: see Pterinea
Corythoecia: 0394
Cranaena: 1035, 1037
Crangopsis: 0806

Crania: 0032, 0533, 0986

Craniella: 0870
see Petrocrania

crinoids: 0470, 0664, 0674,
0691, 0738, 0968, 1103, 1104,
1141, 1148

crustaceans: 0061, 0063, 0153,
0154, 0163, 0166, 0173, 0184
0468, 0806, 0902, 0914, 0964
1018, 1123, 1130, 1132, 1133
1156

Cryptostonmata: 0533

Ct enacant hus: 0185, 0350, 0361,
0523, 0533, 0666, 0772, 0775

Ct enoconul ari a: 0705

Ctenodus: 0533, 0865
Ctenol oculina: 0533, 1011

Cycl oceras: 0269, 1088

Cyclora: 0042, 0136
Cynmati osphaera: 0707, 1139

Cyperites: 0282

Cypricardella: 0259, 0392, 0533,
0669
see Microdon

Cypricardinia: 0084, 0675, 1035

Cypridina: 0533
Cypridinella: 0136




Cyrtentactinia: 0394

Cyrtia: 0145, 0533, 0865
Cvrtina: 0533

Cyrtospirifer: 0308, 0533
see Cryptospirifer

Cytherella: 0533
see Cytherellina

Cytherellina: 1087

-D -

Dadoxyl on: 0018, 0533, 0666,
0669, 0831, 0865

Dal manel la: 0533, 0865, 0870
deep-water origin: 0892

delta, Upper Devonian: 0034,
0035, 0675

Delthyris: 0533, 0551, 0552
— 0664

depth indicators: 0103, 0471,
0789

dermal plates: 0043

Devoni an biostratigraphy: 0047
0101, 0331, 0332, 0489, 0527,
0529, 0540, 0542, 0547, 0548,
0593, 0623, 0630, 0688, 0707
0758, 1039, 1087, 1109, 1191

Devoni an coal: 0233, 0833

Devoni an correlations: 0246,
0259, 0321, 0547, 0549, 0678,
0690, 1100, 1163

Devoni an- M ssi ssi ppi an  boundary:
0112, 0218, 0225, 0233, 0237,
0240, 0244, 0272, 0377, 0443,
0477, 0493, 0533, 0537, 0608,
0610, 0627, 0637, 0707, 0722,
0723, 0725, 1034, 1038

D adenodus: 0483

Di ctyonema: 0114, 0918
D el asma: 0415
Dielasnella: 0136

Di exal | ophasis: 0707

Diichnia: 0136, 0878, 0879

Dinichthyids: 0083, 0346,
0347, 0348, 0353, 0559, 0977

Dinichthys: 0081, 0082, 0084,
0086, 0136, 0189, 0195, 0199
0206, 0208, 0209, 0231, 0233
0289, 0292, 0293, 0302, 0356,
0392, 0505, 0533, 0558, 0629,
0669, 0742, 0772, 0774, 0775
0780, 0786, 0897, 0977, 0992
1005, 1182, 1183, 1184

Di nognat hus: 0533

Di nonyl ostoma: 0361

Di nophyceae: 0796
Di pl ododel ' a: 0553

Diplodus: 0355, 0361
Di pl ognat hus: 0206, 0342, 0533

Di pterocaris: 0155

Dipterus: 0086, 0356

Discina: see Obiculoidea

Di scinocarina: 0174, 0914

Douvi | |'i na: 0446, 0886

Dui shergia: 0233

Dunkl eost eus: 0507, 1004
see Dinichthys

dwarf faunas: 0643, 0645, 0672
0934, 0964, 0976

dysaerobi ¢ basins: 0123, 0364,
0788, 0889



- E -
Echi nocari s: 0533, 1018, 1130

Echi noder ns: 0169, 0470, 0674,
0738

Ednmondi a: 0533, 0675
Emanuel l a: 0136

Endosporites: 0080, 0320

Endot hyr a: 1053
Entactina: 0395

Entacti nosphaera: 0395

Entom s: 0044

Ent onozoe: 1087
see Entom s

Eodevonari a: 0310

Eodon: 0206, 0675

Eoorodus: 0086

epi pl ankton: 0691, 0800, 0865,
0912, 0968, 1103, 1104, 1141

Eriella: 1087

estuaries, ancient: 0631
Eumetria: 0929

Euonphal i dae:  see Euonphal us
Euonphal us: 0084, 0533

Euphaner ops: 0361
Eupri oni odi na: 0515

eurypterids: 0182, 0433, 0463,
0464

euxinic basins: 0123

Exochoder ma: 1139

76

Exochops: 0415
- F -

Favosites: 0533
Fenestella: 0533

fish fossils: 0085, 0086,
0155, 0183, 0187, 0192, 0196,
0214, 0215, 0216, 0294, 0301,
0338, 0352, 0354, 0356, 0360,
0361, 0362, 0363, 0447, 0522,
0525, 0561, 0562, 0565, 0568,
0570, 0571, 0572, 0574, 0653,
0654, 0732, 0742, 0767, 0768,
0769, 0772, 0776, 0777, 0779,
0783, 0786, 0798, 0872, 0906,
0932, 0933, 0978, 1062, 1063,
1080, 1109, 1121, 1122, 1123,
1124, 1125, 1126, 1128, 1149,
1157, 1167, 1172, 1179

Foerstia: 0106, 0231, 0490,
0533, 0650, 0734, 0762, 0763,
0792, 0793, 0794, 0847, 0872,
0939, 0940, 0958, 1021, 1027,
1118
see Protosal vinia

fondo origin: 0893

Foram nifera: 0234, 0235, 0236,
0237, 0242, 0279, 0728, 1012,
1053, 1061

For besi ocri nus: 0533, 1148

forests, Devonian: 0053, 0054,
0181, 0420, 0421, 0459, 0460,
0886

fossil bone petrography: 0901
fossil wood: 0011, 0015, 0056
0100, 0181, 0186, 0288, 0366,

0421, 0533, 0675, 0886, 0930
1113, 1191

fossils, oriented: 0597

Franklinella: 0533, 1011




Frasni an- Famenni an nmass extinction

0264

fructifications: 0711, 0962
-G-

gastropods: 0461, 0670
gastropods, pyritized: 0664
germanium in fossil wood: 0100
Gottidia: 0815 1001, 1049
G yptaspis: 0533, 0620
Ghat hodus: 0607
Gonat odus: 0533

Coniatites: 0084, 0161, 0391,
0512, 0533, 0616, 0857, 1014
Goni odus: 0206, 0786

Gor goni cht hys:
0533

0192, 0196, 0206,

Gor goni sphaeridium 0707, 1139

G amysia: 0145, 0533, 0675
graptolites: 0114, 0441, 0918
grasshoppers: 0286

gray/ green shale environnents:
0638

Guycanpbel | a: 0533

Gymmotrachel us: 0533

Gypi dul a: 0927

Gyracant hus: 0185, 0361
-H -

Hanburgia: 0136, 0415

Hapl entactinia: 0395

77

Haploprimtia: 0533

el odus:

Hederella: 0032, 0533
0086, 0772

Hem pronites: 0316

Het er acant hus: 0361

Het eronhrenti s: 0533

H bbardel | a

H ndeodel | a

Hopl onchus:

0515, 0553

H er oeammm: 0136

0233, 0515, 0758
1028

Hol denius: 0533
Hol eci scus: 0395
Hor nacant hus: 0361

Honostius: 0507, 1004
0361, 0533, 0865
humic matter: 0322

hydrogen sulfide: 1050

Hymenozonotriletes: 0320, 0707
Hyolithes: 1166
Hypot hyridina: 0136, 0253,

0259, 0851, 0926, 0927, 0929

Hypot hyri s:
hystrichospheres: 0314, 0326

see Hypothyridina

-1 -
| criodus: 0094, 0758, 1091

I criodus to Polygnathus ratios:
1090

Imtoceras: 0477, 0818
see Agani des



- K-
Kal ymm: 0136, 0878, 0965
Kentuckia: 0525
kerogen: 0097, 0098

Ki nder hooki an: 0250, 0251, 0635,
1016, 1055, 1073

Kirkbyella: 1087
Kl oedenel la: 1011
Kl oedenia: 0044
- L -
| eaves and leaf-rafts: 0068

Leda: 0084, 0393, 0512, 0533,
0675

Leiopteria: 0675, 0857, 0977

Lei orhynchus: 0113, 0136, 0145,
0259, 0310, 0392, 0405, 0490,
0533, 0588, 0591, 0615, 0616
0617, 0664, 0857, 0864, 0865,

0870, 0921, 0926, 0927, 0977
0986, 1106, 1266

Lei osphaeridia: 1081, 1139

Lepidodendron: 0136, 0159, 0206,
0271, 0272, 0533, 0669

Lepi dostrobus: 0010, 0136, 0271,
0272, 0533, 0711, 0878, 0962,
0980

Leptocoelia: 0310
Lept odesma: 0533, 0675, 1166

Li gonodina: 0515, 0553, 0758

l'imuloid crustacean: 1156

78

Lingula: 0043, 0084, 0113
0%36, 0142, 0145, 0231, 0233,
0259, 0269, 0271, 0272, 0368
0391, 0392, 0413, 0446, 0490
0511, 0512, 0517, 0518, 0533
0551, 0588, 0615, 0638, 0664,
0666, 0667, 0671, 0696, 0743
0753, 0755, 0786, 0802, 0814,
0861, 0865, 0916, 0927, 0986
1021, 1026, 1035, 1036, 1041,
1085, 1106, 1144, 1162, 1166

Li ngul a pal eoecol ogy: 0267,
%019, 1145

Lingulichnites: 1041

Lingulipora: 0136, 0259, (368,
0392, 0405, 1021

Li ngul odi sci na
0533

0043, 0412,

Li t uot uba: 0728

Lonchodina: 0515, 0553, 1028
Lophol asma: 0032, 0259, 0533
Loxonema: 0084, 0512, 0533,

0870
Lucasel | a: 0533

Lunulicardium 0157, 0533,
0615, 0675, 0871

Lycopods: 1114

Lycopogenia: 0136

Lygi norachis: 0059, 0271, 0272

-M -

Macrochei lus: 0533, 0620, 11.11

Macrochi | i na: 0616

Macrodon: 0084, 0512, 0533,
0675, 0756

Macropet al i chthys: 0206, 0261




0349, 0361, 0797, 1002, 1005
Mahar ani tes: 0707
mangrove swanps: 0640

Mant i cocer as: 0032, 0136, 0533,
0540, 0727, 1106

mar casit e: 1042, 1077
marcasite faunas: 0386

marine, shallow
0499, 1020

0113, 0177,

marine primary production:
1043, 1136, 1137, 1138, 1139

mari ne shelf environnent: 0028,
0029, 0101, 0419, 0957, 1020

Martinia: 0926, 0927, 0929
Mazodus: 0533
megaspores: 0147

Meei st ocri nus: 0533

Mel ocrinites: see Melocrinus

Mel ocri nus: 0032, 0157, 0470,
0533, 1011, 1106, 1148
Meristell a: 0136, 0405, 1085

Mesoneuron: 0136

Mesot hyr a: 1018
M chelinia: 0533

M chel i nocer as:

M crhystridium 0707, 1139

M crodon: 0393, 0512, 0675

m cropl ankton: 0323

M crozygi a: 0136, 0271, 0272

M naeoni atites: 0801

see Orthoceras

79

moflora: 0073
mospores: 0276, 0689

M ssi ssi ppi an biostratigraphy:
0221, 0225, 0229

Mdiella: 0533

Mbdi onorpha: 0136, 0259, 0675,
70, 1106

Monocl adodus: 0191, 0533

Mourlonia: 0415
Mul ti plicisphaeridi um 0707

M/l ostona: 0086, 0206, 0296,
0361, 0528, 0533

Mtilarca: 0675, 0886
- N -

Nal i vki nel | a; 0801

Napl es fauna: 0158, 0167, 0176
Nehdentom s: 0533

Nemat ophyton: 0826, 0829, 0830

Neoprioni odus: 0553

Nucl eospira: 0136, 0533, 0870

Nucul a: 0032, 0084, 0533, 0675,
0870, 1166

Nucul ana; 0391, 0533, 0675
see Leda

Nuculites: 0533, 0651, 0675,
0870, 1166

Nucul oi dea: 0675
see Nucul a

-0 -
ocean circulation: 0072, 0099

0304, 0675, 0892, 0894, 0919,
1185, 1186



Chi ocaris: 0902
Onchus: 0361

Onychodus: (0533, 0865

Orbicul oi dea: 0043, 0136, 0142
0231, 0233, 0238, 0269, 0271,
0272, 0391, 0392, 0411, 0490,
0512, 0533, 0551, 0615, 0651,
0664, 0755, 0756, 0786, 0802,
0807, 0861, 0862, 0865, 0870,
0872, 0927, 1021, 1035, 1036,
1106, 1166

organic matter maturation:
0038, 0039, 0098, 0099, 0675,
1025

organi smoxygen rel ationshi ps:
0372, 0889

organi smsedi ment rel ationshi ps:
0372

Orodus: 0523, 0533, 0772, 0865

Orthis: 0393, 0533, 0859

Othoceras: 0032, 0084, 0136
0164, 0168, 0391, 0408, 0512,
0533, 0616, 0669, 0857, 0871,
0977

Ot hot het es: 0533, 0551, 0552,
1166

ostracods: 0044, 0065, 0266,
0318, 0332, 0424, 0425, 0598,
0606, 0621, 0982, 0983, 1008,
1009, 1010, 1011, 1087, 1088

ostracod pal eoecol ogy: 0332,
0606

oxygen deficiency: 0072, 0451
0889, 0894, 0919, 1050

Ozarkodi na: 0553
- P -

Pachydonella: see Senescella

Pachysphaera: 0148, 0820

Pal aentina: 0533

Pal aeonei |l 0: 0084, 0136, 0446,

0512, 0533, 0616, 0620, 0638

0675, 0870

Pal aeopal aeonon: 0944, 1018,

1130, 1133

Pal aeosceni dium 0395

Pal aeosol en: 0084

Pal eobotany: 0010, 0012, 0013
0014, 0021, 0022, 0023, 0024,
0058, 0069, 0149, 0264, 0271
0272, 0276, 0278, 0280, 0281,
0287, 0305, 0381, 0389, 0450,
0537, 0539, 0656, 0710, 0827,
0828, 0878, 0881, 0882, 0969,
0970, 1084, 1089, 1115, 1117

Pal eocl i matol ogy: 0011, 0031
0036, 0180, 0328, 0457, 0677,
0698, 0704, 0706, 0726, 0842,
0949, 0950, 0954, 1117, 1178

pal eocurrents: 0597, 0605, 0942
pal eoecol ogy: 0257

pal eogeography: 0099, 0264,
0396, 0471, 0473, 0496, 0501,
0545, 0546, 0556, 0569, 0578
0591, 0594, 0597, 0695, 0698,
0699, 0700, 0726, 0746, 0943
0946, 0947, 0952, 0974, 0979,
1097, 1116, 1144, 1169, 1178

pal eomagnetic reconstructions:
0328, 0457, 0726, 0746

Pal eoni scus: 0155, 0523, 0553,

0772, 0862

Pal eosabel la: 0134

Pal mat odel l a: 0233, 0490

Pal matol epi s: 0094, 0151, 0233
0368, 0415, 0664, 0758, 1028




pal ynonor phs: 0697, 0883

Pander odel | a: 0553, 1028

Panenka: 1166
Paracardium 0259
Par al | el odon

0865, 0929
see Macrodon, Pal aentina

0136, 0477, 0533,

Paranyl ostoma: 0533

Paraparchites: 0533
see Coel onella

Parodiceras: 0870, 1166
pel agi ¢ | arvae: 1058

pel ecypods: 0125, 0462, 0465,
0664, 0675, 0676, 0800, 0988

pel ecypod pal eoecol ogy: 0988
perched faunas: 0592

Peri astron:
0272, 0878

0055, 0136, 0271,

Petrocrania: 0533
Phacops: 0136, 0533
Phaebodus: 0361, 0533
Pharetrella: 0871

phosphate nodul es: 0136, 0233,
0451, 0508, 0664, 1021

phosphates, narine: 0103, 0693,
0694, 0848, 0974

phosphatic lag deposits: 0451
Phthonia: 0533

Phyl | ocari da:
0902

0063, 0163, 0173,

Phvt okneme: 0010
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Pi et zschi a

Pl atyceras:

0136, 0271, 0272

Pi nacodus: 0094

pl acoderns: 0190, 0194, 0198,
0200, 0206, 0210, 0220, 0302
0781, 0843

pl ankton, Paleozoic: 0915, 0916,
0990, 1043, 1081, 1136, 1137
1138, 1139, 1140

pl ankt on, Recent: 1081
pl ants, marine: 0938

plants, terrestrial: 0008,
0012, 0014, 0022, 0023, 0060
0069, 0070, 0073, 0271, 0272,
0280, 0286, 0444, 0538, 0640
0712, 0879, 0963

0136, 0533, 0551,
0552

Platycrinites: see Platycrinus

Pl atycrinus:

0470, 0533, 1148

Platyrachel la: 0136, 0551, 0552

0664
Pl atystrophia: 0702

Pl et hospira:

0136, 0392, 0404,
0616

Pl europterygi an sharks: 0233
Pleurotomaria: 0084, 0392, 0512,

0533, 0616, 1166

Plicoplasia: 0310
Plicorachis: 0136
Plunulites: 0154

Pol ydryxi um 0707

Pol yentactinia: 0395

Pol ygnat hel lus: 0553




Pol ygnat hi ds: 0554, 0844
Pol ygnat hus: 0151, 0415, 0607
%;58, 0992, 1028, 1091, 1176

Pol ygnat hus varcus Group: 0629

Pol yl ophodonta: 0094, 0233,
0490, 0664, 1028

Pol yrhi zodus: 0533, 0865

Pol yxylon: 0271, 0272
Ponderodi ctya: 0533

Pont ocypri s: 0533

Poteriocrinites: see Poteriocrinus

Pr ot oki onocer as: 1085

Protosal vinia: 0106, 0148,

0231, 0233, 0287, 0445, 0762,
0792, 0793, 0794, 0840, 0847,
0958, 0984

Pr ot ot axi t es: 0025, 0037, 0231,

0233, 0650, 0791, 0936

Psephodus: 0086

Psuedavi cul opecten: 0675

Pot eri ocri nus: 0533, 1148

Praecardium 0136
see Panenka, Paracardium

Prasi nophycean al gae: 0074,
0148, 0820

Prestw chi a: 1156
Prioniodina;: 0553

Pri oni odus: 0392, 0405, 0415,
0490, 0515, 0607, 1028

Probel oceras: 0624, 0871

Productel la;: 0415, 0533, 0865,
0886, 0997, 1011, 1085

Productus: 0511, 0533, 0859
Proetides; 04 7 7
Proetus: 0533, 0801

r ogymosper ns: 0056, 0057
138, 1

Promacrus: 0533

Prothvris: 0533

Protoaal am tes: 0136, 0271, 0272

see Avicul opecten

psuedopl ankt on, crinoids: 0691,
0968
see epipl ankton

Psuedopol ygnat hus: 0094

Pterichthys: 1120
pteridosperns: 0596

Pterinea: 0533, 0675, 0886

Pt eri nopect en: 0512, 0533,
0675, 0857

Pt er ochaeni a: 0446, 0871

Pteropods: 0461
Ptychopteria: 0259

Ptychtodas: 0094, 0361

pyrite: 0067, 0672, 0675, 0708
1021, 1042, 1077

pyrite fauna: 0386, 0672, 0708

_Q..
Quasillites: 0533, 1087
see Burlella, Lucasella

Qui squi l etes: 0707

- R -

radi ol ari ans: 0001, 0233, 0394
0395, 0451, 0508, 0521, 0531



0708, 0898, 1061
Rei nani a: 0136, 0272

Rei manni opsis: 0272

Reptaria: 0032, 0533, 1011

Reticularia: 0145, 0533, 0865

Rhacophyt on: 0009, 0265

Rhadi ni chthys: 0084, 0136, 0231
0233, 0533, 0992

Rhinocaris: 0163
rhipidistian fishes: 1057
Rhi pi donel la: 0136, 0259, 0393

0533, 0551, 0552, 0664, 0870
0929, 1035, 1036, 1037

rhizocarps: 0283, 0284

Rhonbi na: 0533

Rhynchodus: 0361

Rhynchonel | a: 0259, 0533, 0786

rhynchonel lids: 0696
Rhynchopora: 0664, 0929
Richterina: 0533, 1011, 1087
Roenmerella: 0733

Romingeria: 0415, 0533

Ropol enel lus: 0533, 1011, 1087

- S -

Sangui nolites: see Sphenotus

Sansabel | a: 0533, 1011, 1087

sapropel: 0919, 1027
scad fly: 0286

Schi zobolus: 0043, 0113, 0136,
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8259, 0310, 0391, 0490, 0588
0591, 0597, 0615, 0616, 0927,

0929, 1036, 1037, 1166
Schi zodus: 0533, 0651, 0675

Schi zophoria: 0533, 0651, 0886

Schuchertella: 0136, 0259,
0393, 0533, 0664, 0865, 0886,
1035

scol ecodonts: 0520, 0664
Scol i thus: 0157

sealevel changes: 0313
seed ferns: 0329

Semtextularia: 0728

Senescel | a; 0533, 1011, 1087

Senziella: 0707
serpulid worms: 0133
shale oil: 0027, 0692

shal | ow water nodel: see marine

shal | ow

sharks, fossil: 0191, 0201
0203, 0205, 0298, 0299, 0483,
0526, 0567, 0655, 0906

Siderella: 0136, 0271, 0272
— 0881
Si phonodel | a: 0320, 0415, 0664

Si phonognat hus: 0094

skates: 0351

Sol eni scus: 1111

see Macrocheilus, Mcrochilina

Sol enocaris: 0136, 0878

Sol enognat hus: 0094

Spat hi ocaris: 0084, 0136, 0153




0155, 0174, 0233, 0368, 0493,
0533, 0616, 0664, 0878, 0914,
0916, 1037, 1102

Spat hodus: 0136
Spat hognat hodus: 0233, 0320

Sphenotus: 0259, 0533, 0675, 0929

Spinocyrtia: see Platyrachella

Spirifer: 0084, 0145, 0259, 0533,
0865, 0870, 0886, 0926, 1085

Sviriferina: 0533

Spi rophyton: 0136

sponge spi cul es:
1176

0110, 0445,

Sporangites: 0032, 0043, 0113,
0136, 0285, 0405, 0588, 0607,
0692, 0724, 0805, 1011, 1014

spores: 0147, 0156, 0276, 0282,
0529, 0613, 0687, 0688, 0689,
0690, 0707, 0833, 0853, 0896,
0938, 0941, 1065, 1110, 1177

Spor ocar pon: 0613

sporocarps: 0285, 0810

spunel larian radiolarians: 0233
0394, 0395

stagnation, oceanic: 0233,
0919

Staurodruppa: 0395

St el oxyl on: 0136, 0271, 0272

St enognat hus: 0504

St enokol eos: 0049, 0272

Stenonel on: 0136, 0271, 0272,
0878

St enost eus: 0084, 0992

84

Stereopteris: 0136, 0878

St et hacant hus: 0533

Straparol lus: 0032, 0533, 0616

stratified waters: 0304

Streblotrypa: 0533

Streptelasma: 0032, 0533

Strophal osia: 0533, 0612,
, 0927, 0997, 1011,

1166

Stropheodonta: 0086, 0136,
0533, 0870, 0997

Strophodonta:  see Stropheodonta

Strophomena: 0512, 0533

Styliola: 0157, 0392, 0615,
0616, 0786, 0857, 0927

Styliolina: 0113, 0136, 0253,
0310, 0321, 0404, 0451. 0490.
0533, 0591, 0597, 0617; 0651;
0664, 0870, 0977, 1011, 1166

Styl onurus: 0062

Synprioni odina: 0553

Syringopora: 0533
Syringospira: 0259

Syringot hyris: 0136, 0145
02%9, %533, 0865, 0929, 1035,

1037

- T -
Taghani ¢ onlap: 0591

Tam obatis: 0351

Taonurus: 0451, 0607, 0664,
— 0878
Tasmanites: 0074, 0106, 0148,

0231, 0233, 0271, 0272, 0326,



0368, 0451, 0493, 0664, 0708,
0721, 0734, 0790, 0805, 0853,
0872, 0985, 1021, 1028, 1081
1146, 1176

see Sporangites

Taxocri nus: 1148

Tegeol epi s: 0345

Tentaculites: 0032, 0136, 0310,
0490, 0533, 0597, 0615, 0616,
0664, 0753, 0997, 1011, 1166

Tetradella: 0533

tetrapods, Devonian: 0579, 0706
1108

Tetrentactini a: 0395

t hernohal ine circul ation: 1185
Thrallella: 0533, 1011, 1087
Timanites: 0730

Tioga bentonite: 0244, 0315,
0316, 0317

Titani chthys: 0188, 0192, 0194,
0207, 0336, 0347, 0503, 0525
0533, 0566, 0782, 0784, 0865

Tol ypammi na: 0238

Tor nacea: 1139

Tornoceras: 0032, 0259, 0477,
0533, 0727, 0997, 1011, 1085,
1086, 1106
see Parodi ceras

trace fossils:
0122, 0383, 0384, 0387, 0396,
0416, 0451, 0475, 0664, 0675,
0706, 0872, 1001, 1021, 1041
Trachosteus: 0300, 0533

trade winds: 0328

Trepospira: 0651
see Pleurotonaria, Tripospira

0113, 0120, 0121,

85

Tri chonodel | a: 0553

Trigonogl ossa: 0413

trilobites: 0468
Tripospira: 0533
Tri pododi scus: 0533

Tropi docaris: 0136

Tropi dol eptus: 0618, 0675,
0870, 0875, 1030, 1165, 1166

tuff-reworking nodel: 0309
Tylothyris: 0136, 0664
- U -
Urichia: 1087
Ungerella: 1087
see Franklinella

Uniellum 0707

upwel ling currents: 0104, 0304
0500, 0661, 0675, 0693, 0734

uranium 0107
uranium in fossil wood: 0100
uraniumlead dating: 0219
-V -
vertebrate pal eontology: 0104,
0150, 0220, 0561, 0580, 0706,
0787, 0843, 0907

vertebrates, air-breathing
0036, 0579, 0706, 1108

Ver yhachi um 0707, 1139
Vitulina: 0253, 0258
- W -

Werneroceras: 0136, 0727




worm borings: 0134

wormtrails: 0136
- X -

Xenodus: 0865

- Y-

-7 -

Zavhrentis: 0533

Zeacrinites: see Zeacrinus

Zeacrinus: 0533
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