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acquired resistance. See host relationship
Actinonaias ligamentina, 16, 33, 36, 38, 112, 124, 135,

289, 304, 327, 412
dominance and role in assemblages, 247, 267, 274,

277–280, 285
host infection strategy, 160, 170
host use, 147, 150–151, 160, 268–272, 285
life history, 182, 187–188, 200, 208, 211
physiological optima, 100–101, 278–280
response to human impacts, 346, 352

Actinonaias pectorosa, 247
adductor muscles, 8–9, 27, 31, 41–42, 141, 151, 175
Agassiz, Louis, 11, 47, 48
age. See life span
age at maturity, 143, 194–198, 206–213, 215, 238–239,

272–273, 276, 282–286, 352, 368, 371
ala. See shell, wings
Alabama River, 47, 313
Alasmidonta, 15, 17, 18, 93, 115, 147, 158, 196, 211,

380
Alasmidonta arcula, 15, 23
Alasmidonta atropurpurea, 80, 104, 125, 147, 152
Alasmidonta heterodon, 34, 104, 135, 152, 212, 401
Alasmidonta marginata, 83, 95, 147, 158, 208, 347
Alasmidonta mccordi, 88, 333
Alasmidonta raveneliana, 80, 104, 125, 401
Alasmidonta robusta, 333, 334
Alasmidonta triangulata, 90, 388
Alasmidonta undulata, 33, 104, 256
Alasmidonta varicosa, 33, 104, 141, 117, 135
Alasmidonta viridis, 83, 120, 124, 152, 154, 183, 208,

212, 252, 347
Alasmidonta wrightiana, 90, 333
alewife, 102, 145, 159, 256, 400
algae. See phytoplankton
Allee effect, 393–394
Altamaha River, 65, 93, 127, 331, 368, 388
Amazon River, 60, 61
American Conchology (Say), 46–47
Amblema, 15, 18, 89, 112, 127, 150, 152, 158, 211
Amblema elliotti, 88
Amblema neislerii, 90, 91, 126, 257, 388
Amblema plicata, 12, 13, 14, 15, 20, 33, 152, 186, 216

in button industry, 304, 312, 327
distribution, 99
dominance and role in assemblages, 246–248, 267,

274, 278–280, 285
habitat use, 105, 135
host use, 256, 268–272, 285
life history, 188, 196, 207, 212, 238, 240, 286
physiological optima, 101, 278–280
population biology, 217, 218, 221, 222, 227, 230,

232, 236–238
reproduction, 38, 198, 201
response to human impacts, 346, 353, 355, 378
shell variation, 16, 19, 186

ammonia. See nitrogenous compounds
amphibians, 147, 151, 358–359, 375, 376
Anodonta, 6, 15, 17, 23, 62, 96, 110, 115, 158, 192, 194,

275, 291
Anodonta anatina, 29, 159, 221
Anodonta beringiana, 7, 95–96
Anodonta californiensis, 95
Anodonta couperiana, 89
Anodonta cygnea, 62, 192, 382
Anodonta heardi, 90, 188
Anodonta implicata, 8, 94, 102, 118, 126, 145, 159,

247, 256, 400
Anodonta kennerlyi, 95
Anodonta nuttaliana, 15, 102
Anodonta oregonensis, 95
Anodonta piscinalis, 132, 202, 279
Anodonta suborbiculata, 15, 76, 89, 100, 112, 113, 114,

117, 118, 132, 134, 151, 257, 343, 345, 352
Anodonta woodiana. See Sinanodonta
Anodontini, 17, 35

dominance and role in assemblages, 265–267, 271
glochidial characteristics, 151–152, 154–155
habitat use, 10, 110, 112–115, 124, 133
host infection strategies, 41, 155, 169, 271–272
host use, 149–152, 154
life history, 209–211

Anodontoides, 124, 158, 246, 252
Anodontoides denigratus, 81, 100, 125
Anodontoides ferrusacianus, 84, 95, 99, 100, 257
Anodontoides radiatus, 117, 125, 353
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Anthony, John G., 47
Apalachicola River, 64, 116, 117, 325, 333. See also

Apalachicolan province
Apalachicolan province, 64, 89–91, 125, 126, 260, 388
apertures, 27–29, 31, 157, 164–168, 170, 172, 175, 177
Arcidens confragosus, 15, 17, 18, 38, 76, 112, 123, 188,

200, 247, 346, 415
Arctica islandica, 181
Arkansia wheeleri, 18, 76, 388, 394
Aristotle, on the origin of bivalves, 37
Asian clam. See Corbicula fluminea
assisted colonization, 406, 416
Athearn, Herbert, 342
Atlantic region, 18–19, 84, 89, 92–95, 125–128. See

also Northern Atlantic province, Southern Atlantic
province

assemblage characteristics, 115, 129, 243–249, 260,
280

diversity, 61, 65, 67, 68
habitat affinities of species in, 25, 102, 104, 114–115,

117–118, 132
Audubon, John James, 45–46
augmentation, of populations. See stocking
autotrophy, 30

bacteria
chemosymbiotic. See autotrophy
as food, 26, 30, 378
role in mussel declines, 382–383
role in nitrogen cycling, 379–380
in sewage, 326

Balcones Escarpment, 116
Bartram, William, 46
beak sculpture. See shell, umbo sculpture
bet-hedging. See host infection strategies
biodeposition. See waste excretion
biogeography, 4, 6, 60–96, 99–102, 118–119, 126–128,

256, 259, 281, 321, 372–373, 415
early studies of, 49, 51, 57, 67–68

biomass, 42, 245, 278
Bivalvia, 4–5
black bass, 147, 153–154, 160, 168, 171–173, 256, 258,

263, 265, 267–268, 271, 282, 284, 349, 357, 390,
406, 417

Black Prairie region, 19, 353
Boatload of Knowledge, 46
body size. See shell, size
Boepple, Johann, 297–299
bradytictic. See brooding
broadcasting, of glochidia, 155–160, 177–179, 205,

211, 271, 283
brooding, of glochidia

adaptations for, 40, 161, 173
area of gill used for, 39–40
costs of, 186, 206
number and size of broods. See fecundity
period, 40–41
relationship to abundance, 274
role in dispersal, 144
role in life history strategies, 210–211

buffering capacity, of water. See calcium
burrowing, 3, 31–34, 36, 48, 190, 229, 381

adaptations for, 21–22, 24–25, 132, 222, 279

and drought survival, 109
ecological impacts of, 43, 278

Butler, Robert S., 167
Buttahatchee River, 185, 335–336
button industry, 1, 52, 291, 297–314, 408

as impetus for mussel research, 49, 52, 57
role in mussel declines, 326–328, 386, 391

byssus, 32–33, 144, 158, 339, 341, 368

C-S-R life history framework, 209–214, 278–279, 285
Caddo Lake, 111, 295–296
Cahaba River, 64, 116, 331, 394, 395, 400. See also

Mobile Basin province
calcium (Ca) and calcium carbonate (CaCO3)

as limiting factor in distribution, 102–104, 341
maternal contributions to glochidia, 40, 145–146
relationship to shell thickness, 14, 185
role of shells in Ca cycling, 43
in shell structure, 9–11

carp
black, 418–419
common, 366–367

caruncles. See mantle lures
catch-curve analysis, 218–220
catfish, 147, 149, 152, 167, 177, 179, 256, 263, 264,

267–268, 282, 349, 390. See also predation
channelization, 108, 283, 285, 330, 332, 335–336, 352,

365, 402–403
cilia, 28
Civil War (American), 47, 290
Clark, H. Walton, 54
classification. See phylogenetics
claustrum. See shell, wings
Clench, William J., 49
climate, 36, 84, 98–101, 185, 406, 419
clinal variation. See shells
Clinch River, 236, 295, 302, 326, 330, 332, 337, 338,

352, 362, 386, 392
coal mining, effects on mussels, 325, 338, 352, 355,

362, 387, 390, 392, 416
Coker, Robert E., 53–54, 308
collecting methods, for mussels. See sampling
colonization. See dispersal
commercial harvest, of mussels. See button industry;

pearls
competition, 187, 213, 239, 249–251, 253, 255, 362, 366

with Corbicula, 249, 280, 368–371
for food, 276–281, 284–285
for hosts, 171, 260–263, 268–272, 284–286, 417
for space, 34, 276, 279, 286

Conasauga River, 333, 364, 376, 380
conchiolin, 9–11
conglutinates, 160–169, 173, 176, 177, 205, 206, 264,

267, 271, 363. See also host infection strategies;
mucoid conglutinates

Congo River, 60, 61
Conrad, Timothy, 47
conservation, of mussels, 292, 297, 365, 391–421

early efforts, 51, 57–58, 140, 308–309, 392
Coosa River, 87, 103, 104, 108, 333–334, 398

shoals on, 50, 316–317
Corbicula fluminea, 3, 19, 277, 377, 383

dispersal and spread, 33, 144, 341, 367–368
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edibility, 291, 367
interactions with mussels, 249, 278, 280, 368–371,

383–384
life history, 28, 191, 368
predation on, 224, 226, 228, 239

Crassostrea virginica, 102, 193, 290, 303
crayfish, 51, 66, 171, 226, 258, 259, 357, 365, 385, 406
Cumberland River, 49, 100, 295, 402. See also

Tennessee-Cumberland province
Big South Fork of, 415–416
conservation, 398, 415–416, 420
diversity and biogeography, 62, 63, 78, 79–82, 103,

104, 342, 373
historical description, 318, 416–417
impacts of dams, 331–333, 335, 344–345, 349, 385
Little South Fork of, 338, 352, 355
pearling in, 326
stream-size succession in, 120–123

Cumberlandia monodonta, 12, 14, 36, 158, 182, 184,
188, 193, 346, 352, 394

habitat use, 130–131, 138, 273
host use, 147
life history, 194, 196, 198, 203, 208, 212, 272–273,

285
Curlew, research vessel, 52
current

and dislodgement, 23, 32–33, 138
and dispersal in Corbicula, 368
orientation in relation to, 31
role in egg fertilization, 193

Curtis, Winterton C., 52, 54
Cyclonaias tuberculata, 15, 16, 20, 38, 40, 83, 112, 124,

135, 149, 152, 166, 167, 176–177, 189, 196, 246,
346

cymapallium. See Epioblasma; mantle lures
Cyprogenia, 17, 40, 83, 113, 135, 163–166, 170, 246
Cyprogenia aberti, 18, 67, 82–83, 117, 164
Cyprogenia stegaria, 12, 14, 18, 79, 80, 208, 335, 347,

351
Cyrtonaias tampicoensis, 7, 17, 85–86

da Vinci, Leonardo, 11
dams, 17, 50, 57, 109, 111, 242, 320, 322, 328–330,

391, 403
creating habitat for lentic species, 100, 118, 312,

343–345, 351–352, 385, 418
effects on mussel assemblages, 38, 79, 101, 112–113,

185, 201, 234, 247, 258, 267, 275–276, 284, 311,
323, 324–325, 328–330, 331–338, 343–352,
384–387, 408

removal and remediation, 396–402, 408, 421
darters, 66–67, 145, 147, 149, 152–154, 159, 163–166,

174–176, 226, 241, 256, 258, 262, 265–269, 271,
276, 282, 284, 343, 349, 351, 389, 408

day length. See photoperiod
deposit feeding, 28, 279. See also food and feeding
De Soto, Hernando, 288, 295, 318
detritus, 30, 360
diet. See food and feeding
dioecy. See gonochorism
direct development. See glochidia
dislodgement

adaptations to prevent, 23–25, 32–33, 138

reburial after, 31–32, 284
dispersal, 18, 25, 32, 49, 66, 67, 75, 77–79, 81, 83–85,

89, 90, 93, 95, 98, 100–101, 104, 111, 114, 115,
118, 126–128, 138, 144–145, 187, 191, 211, 213,
236, 241, 249, 253, 256, 260, 272, 279, 283, 287,
312, 323, 324, 328, 336–337, 341, 345, 351–352,
355, 368, 371–373, 385, 396, 398, 402, 405–406.
See also biogeography; host relationship

dissolved organic matter, as food, 30
disturbance

defensive or stress responses to, 29, 32, 36, 161
frequency among macrohabitats, 106–108, 253–255
frequency among microhabitats, 137–138
history among biogeographical regions, 127–128,

249, 260
and life history strategies, 279–286, 343, 395
rings in shells, 11

diversity. See also species richness
general patterns for freshwater bivalves, 4–7
North American, compared with other regions,

60
Dreissena

controls on distribution, 100–101, 340–341
and demand for shell nuclei, 314
effects of filter feeding by, 277
effects on native mussels, 32, 338–341, 352, 355
predation on, 226, 239

Dromus dromas, 17, 18, 19, 40, 80, 113, 163–164, 166,
208, 335, 347, 351, 388, 408

drought, 105, 108–109, 337, 355. See also disturbance
drum, freshwater, 147, 160, 166, 177–179, 204–205,

256, 258, 263, 267–269, 271, 282, 349, 350,
356–357, 390. See also predation

Duck River, 290, 314, 332, 355, 395, 398, 401, 407. See
also Tennessee-Cumberland province

Eastern Gulf region, 18–19, 89–92
assemblage characteristics, 243–247, 249, 259–260
habitat affinities of species in, 114–115, 125–127,

131, 135
ecological role of mussels, 42–43, 250–251, 277–278,

280, 385, 393–394, 399, 420
edibility, of mussels, 289–294
eggs. See brooding; fecundity; spawning
elasticity analysis, 236–240
Ellipsaria lineolata, 15, 17, 36, 87, 112, 123, 135, 160,

177–178, 208, 246, 268, 304, 346
Elliptio, 15, 18, 20, 38, 40, 93, 105, 112, 118, 149, 151,

158, 198–199, 218, 369
dominance in assemblages, 89, 92, 247, 284
taxonomic confusion in, 65–66, 91–92, 93–94,

127–128
Elliptio ahenea, 91
Elliptio angustata, 135
Elliptio arca, 8, 87, 134, 149, 158, 179, 194–195, 264,

350, 387
life history, 189, 194, 207, 212, 275
population biology, 220, 227, 229–231, 235,

237–238
shell variation, 20–21

Elliptio arctata, 131, 135, 189
Elliptio buckleyi. See E. jayensis
Elliptio chipolaensis, 20, 90, 388
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Elliptio collina, 18, 118, 208
Elliptio complanata, 32–35, 62, 65, 240, 256, 340

distribution, 84, 89, 92
dominance in assemblages, 115, 129, 243, 247, 280,

284, 391
food and feeding, 30, 369
habitat use, 98, 104, 115, 118, 132
reproduction, 36–37, 101, 189, 191, 193, 393

Elliptio congarea, 135
Elliptio crassidens, 90, 91, 134, 135, 181, 183, 196,

200, 201, 205, 208, 246, 247, 346
host use, 149, 258, 261, 349–350

Elliptio dilatata, 14, 346, 352
dominance in assemblages, 247, 275, 276, 280
habitat use, 131, 270–271
host competition, 270–271
life history, 275, 280
shell variation, 20–21

Elliptio fisheriana, 94, 126, 132
Elliptio folliculata, 15
Elliptio fraterna, 18, 126
Elliptio icterina, 93, 118, 189
Elliptio jayensis, 110, 189, 199
Elliptio mcmichaeli, 18, 90
Elliptio nigella, 388
Elliptio pullata, 17, 90
Elliptio roanokensis, 19, 93, 135
Elliptio shepardiana, 15
Elliptio spinosa, 18, 24, 388
Elliptio steinstansana, 18, 199, 388
Elliptio waccamawensis, 111
Elliptoideus sloatianus, 18, 20, 40, 126, 135, 247
Ellis, Max M., 56–57, 409
Embarras River, 341, 356–357, 362–363, 368, 372,

376
Endangered Species Act. See U.S. Endangered Species

Act
endocrine disrupters, 374–375, 377, 379, 381
Epioblasma, 15, 20, 88, 113, 116, 123, 131, 137, 187,

196, 200, 218
decline and extinction, 323–324, 334, 335, 336, 337,

342, 347, 351, 413
diversity, 80, 319
dominance in assemblages, 246, 273, 275, 279, 284
host infection strategy, 34, 174–176
sexual dimorphism, 17

Epioblasma ahlstedti, 80, 395, 408
Epioblasma arcaeformis, 306, 332
Epioblasma biemarginata, 333
Epioblasma brevidens, 236
Epioblasma capsaeformis, 67, 80, 211, 219, 236, 273,

275
Epioblasma flexuosa, 79, 332, 333
Epioblasma florentina (and subspecies), 80, 82, 188,

190, 205, 216, 332, 333, 338, 342, 386, 388, 415
Epioblasma haysiana, 12, 332, 333, 337
Epioblasma lenior, 332
Epioblasma lewisii, 332, 333
Epioblasma metastriata, 333, 342
Epioblasma obliquata, 388, 413
Epioblasma othcaloogensis, 88, 333, 342
Epioblasma penita, 336, 353, 388

Epioblasma personata, 332, 333
Epioblasma propinqua, 332, 333
Epioblasma sampsoni, 78, 81, 333
Epioblasma stewardsoni, 332, 333
Epioblasma torulosa (and subspecies), 16, 18, 19, 34,

78–79, 80, 81, 188, 276, 332, 333, 335, 337
Epioblasma triquetra, 67, 83, 176, 188, 256
Epioblasma turgidula, 83, 332, 333
Erie Canal, 95, 325
Escambia-Choctawhatchee province, 64, 88, 89–91,

125, 260
Etheriidae, 4, 37
eutrophication, 29, 104, 185, 198, 263, 312, 358,

379–381, 399
evenness, of assemblages, 253, 323, 345. See also

species richness
evolution, emergence of science of, 48–49
evolutionary relationships. See phylogenetics
extinction, 44, 58, 88, 127, 146, 318, 319, 323, 325,

327–328, 332–334, 337, 339, 342, 348, 384,
386–387, 389–390, 392, 399, 406–408, 413–414,
419, 421

debt, 373, 384–390, 392–396
local, 118, 126, 323, 336–338, 371, 385, 393–396

facilitation. See ecological role of mussels; food and
feeding

Fairport Biological Station, 52–57, 146, 299, 308–309,
392, 408–409

fall line, 116–118, 257
Falls of the Ohio. See Ohio River
feces. See waste excretion
fecundity, 161, 196–206

number of broods produced, 198–200
and life history strategies, 206–213, 284–285
and recruitment, 232
and species abundance, 273–274

female sacrifice, 177–179. See also host infection
strategies; predation

fertilization, of eggs. See spawning
filter feeding. See food and feeding
fingernail clams. See Sphaeriidae
fish

assemblage dynamics, 129, 248–249, 254, 264,
267–268, 286

diversity, 60, 66–67, 88, 92, 118, 259–260, 372–373
as hosts for glochidia. See host relationship; host

infection strategies
life history strategies, 207, 209–212, 254, 284, 286
as predators. See predation
responses to human impacts, 325, 330, 342, 343, 349,

352, 355, 357–358, 359, 365, 374–376, 378, 383,
390, 397, 399–400

stocking, 95, 114, 366, 398, 406, 408, 409, 418–419
floods, 32, 97, 106, 107, 108, 114, 137, 138, 228–229,

254–255, 284, 285, 329, 345, 397. See also
disturbance

food and feeding, 26–30
ecological impacts of mussel feeding, 42–43,

276–278
facilitative feeding interactions, 278, 280, 385,

393–394, 420
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food availability and limitation, 185, 186, 187,
233–234, 276–281. See also competition

food webs. See ecological role of mussels
foot, 22, 28, 30, 31–32, 37, 42, 132, 222, 383
fragmentation, of stream systems, 239, 331–332, 334,

336–338, 341, 349–350, 351, 371–373, 384–390,
394–396, 398, 405, 421

fungi, 30, 382, 409
Fusconaia, 6, 16, 40, 89, 112, 123, 149, 152, 162, 163,

196, 217, 218, 220, 246
Fusconaia askewi, 86
Fusconaia burkei, 18, 90, 256, 388
Fusconaia cerina, 19, 87, 88, 134, 353

host infection strategy, 162–163
host use, 153, 262–263, 349, 350
life history, 189, 205, 208
population biology, 221, 227, 231, 235, 237–238

Fusconaia cor, 80, 347, 351
Fusconaia cunelolus, 80, 347
Fusconaia ebena. See Reginaia ebena
Fusconaia escambia, 90
Fusconaia flava, 16, 33, 83, 101, 246, 250–251,

268–270, 278, 346, 349, 353, 415
Fusconaia lananensis, 86, 388
Fusconaia masoni, 93, 118
Fusconaia ozarkensis, 82, 124
Fusconaia subrotunda, 304, 347

gametogenesis, 11, 37–38, 41, 101, 199, 398
gar, 147, 154, 258, 268, 271, 283, 349
Gastropoda. See snails
geography. See place names
gills, 27–28, 30, 42, 145. See also brooding; glochidia;

host infection strategies
Glebula rotundata, 101–102, 126, 198–199,

200
glochidia. See also brooding; fecundity; host

relationship
abortion of, 161, 199–200
attachment and development on hosts, 42, 140–144,

151, 158, 177–178, 261, 363
brooding of. See brooding
development in maternal gill, 40–41, 161, 162,

164–165
direct development of, 41, 150, 284
dispersal on fishes. See dispersal
early descriptions of, 48, 56, 140
effects on fishes, 145
evolutionary history, 144–146
in vitro culture of, 56, 409
occurrence in mussel groups, 37
release of. See host infection strategies
sensitivity to contaminants, 369, 377
size, 142, 152, 196, 200, 203–205, 207, 285
structure and adaptations of, 41–42, 141, 151–152,

154–155, 157–158
survival after release, 41
temperature tolerance, 100, 101

Glochidium parasiticum, 140
gonads, 37–38, 48, 191–192, 197–198, 381,

382
Gonidea angulata, 6, 95, 115

gonochorism, 37, 187, 190–192. See also sex ratios
Goodrich, Calvin, 51
Great Plains province, 63, 76, 83–84, 105, 106, 108,

120, 128, 260, 390
Great Lakes, African, 111
Great Lakes, North American, 108, 111, 112, 314,

338–339. See also St. Lawrence-Great Lakes
province

Green River, 50, 292, 316, 318, 326, 330, 337, 352, 394,
398, 401, 414. See also Ohioan province

growth constant, K. See von Bertalanffy growth
equation

growth, individual, 180–187, 217, 250, 277, 278, 279,
336, 361, 369, 385, 405, 409, 412, 415

of glochidia, 142–143
of juveniles, 280, 363, 369, 377
and life history, 195–196, 202, 209–212, 221,

233–234, 279, 282–286, 343
record in shells, 10–11
and sex, 17, 193

growth, population, 213, 234–241, 255, 277, 394
and host fish abundance, 263
and life history strategies, 282–285, 343, 395

habitat, 58, 97–139, 242–287. See also disturbance;
lentic habitats; shell; stream size

destruction and degradation, 318–390
diversity, 43, 254–255, 281, 321–322
in faunal provinces, 76–96
restoration, 396–405

Haeckel, Ernst, 50
Hamiota, 89, 135, 162, 167–169, 174, 247, 256
Hamiota altilis, 88, 154, 169, 171, 174, 206,

208
Hamiota perovalis, 88, 168, 264
Hamiota subangulata, 90, 105
headwater capture. See stream capture
heart rate, 29, 279
heavy metals, 103, 330, 362, 377, 379, 407
heelsplitters. See shell, wings
Hemistena lata, 15, 20, 32, 40, 137, 337, 347, 351, 388,

413
hermaphroditism, 37–38, 190–194

adaptational significance of, 150, 191–192, 213, 283,
368, 393

early ideas about, 48
sequential, 192–193

hinge ligament, 8–9, 15, 23, 31, 41
hinge teeth, 8–9, 23
Holston River, 333

North Fork of, 262, 355, 407
Horse Lick Creek, 120, 245, 352, 355, 392, 420
host infection strategies, 42, 145, 155–179. See also

broadcasting; conglutinates; female sacrifice;
mantle lures

bet-hedging, 161, 169, 173–174, 179
costs of, 186, 187
effectiveness of, 205, 233, 255, 264, 271–272
and fecundity, 204–205
role in species abundance and distribution, 264,

267–268, 363
secondary strategy. See bet-hedging
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host relationship, 37, 41–42. See also glochidia;
competition, for hosts; dispersal; host infection
strategies

acquired resistance, 143–144, 151, 261, 263
early work on, 56, 140, 146
and fecundity, 204–205
origin of, 144–146
partitioning of host resource, 179, 255, 261–263
role in mussel declines, 275–276, 325, 335, 343,

348–352, 356–357, 363, 365, 371, 389–390, 400,
408

role in species abundance and distribution, 97, 102,
201, 255–272, 280, 281–285, 417

specificity of, 143, 146–155
“universal hosts,” 154

host trapping. See Epioblasma; mantle lures
Howard, Arthur D., 54
Hudson River, 65, 125, 277, 331, 339
Hyriidae, 4, 37
Hyriopsis cummingii, 382

Illinois River, IL, 62, 63, 298–299, 308, 312, 326, 346,
355. See also Upper Mississippi province

immigration. See dispersal
impoundment. See dams
in vitro culture. See glochidia
inbreeding, 336, 371, 393–394, 406, 412, 414
Index of Biotic Integrity, 355, 357–358
Interior Highlands province, 63, 67, 76, 82–83, 120, 260
invasive species, 358, 365–371, 398–399, 406, 417, 418.

See also Corbicula fluminea, Dreissena
Iridinidae, 4, 30, 37
island biogeography, 126, 372–373
isolation, and speciation. See biogeography; speciation
isolation, of populations. See fragmentation

Justicia americana, 131–132
juvenile mussels. See also growth, individual;

propagation
burrowing behavior, 31–34
feeding, 28–29
identification of, 146
settlement of, 42, 97, 138, 143
sensitivity to contaminants, 342, 363, 369, 376–378,

379, 381, 405, 409
survival of, 143, 144, 220–221, 228, 229–230,

233–234, 240, 272, 280, 308–309, 335, 369, 370,
408

temperature tolerance, 100

keystone species. See ecological role of mussels
Kiamichi River, 63, 82, 245, 249

labial palps, 27–28
Lacey Act, 315
Lake Baikal, 111
Lake Erie, 64, 79, 84–85, 110–112, 120, 263–264,

330–331, 361. See also St. Lawrence-Great Lakes
province

Lake Pepin, 110–112, 304, 309, 328. See also
Mississippi River

Lake St. Clair, 84–85, 110–111, 120, 338. See also
St. Lawrence-Great Lakes province

Lake Waccamaw, 65, 110–111
lakes. See lentic habitats
Lampsilini

glochidial characteristics, 154–155
habitat use, 112–113, 115, 124, 133–134
host infection strategies, 161, 163, 167, 170–171,

174, 187
host use, 149, 154
life history strategies, 182–183, 200, 209–212
movement, 35
sexual dimorphism, 17

Lampsilis, 6, 93, 112, 123, 134, 144, 160,
246

host use, 149, 153–154, 179, 263
life history, 84, 187, 200, 218
mantle lures, 22, 169, 171–173
natural rarity of, 247, 268, 271, 284
reproduction, 38
sexual dimorphism, 17

Lampsilis abrupta, 78, 123, 247, 271, 346, 391,
416–417

Lampsilis binominata, 90, 91, 333
Lampsilis bracteata, 85, 387
Lampsilis cardium, 33, 227, 278, 346, 353

host use, 147, 251, 256, 271, 417
local decline of, 356
lure display, 170–172

Lampsilis cariosa, 110, 126, 132
Lampsilis fasciola, 120, 171, 236, 347, 411
Lampsilis floridensis, 89
Lampsilis fullerkati, 111
Lampsilis higginsi, 77, 78, 123, 154, 247, 258, 346, 412,

417
Lampsilis hydiana, 76, 87
Lampsilis ornata, 35, 134, 353

host use, 154, 263, 350
life history, 183, 188, 190, 194, 196, 201, 205, 208,

209, 212
population biology, 221, 227, 231

Lampsilis ovata, 24, 293, 346
Lampsilis powelli, 82, 271
Lampsilis radiata, 11, 94, 115, 118
Lampsilis rafinesqueana, 82, 412
Lampsilis reeviana, 77, 82
Lampsilis satura, 76
Lampsilis siliquoidea, 14, 33, 36, 84, 188, 271, 346,

353, 417
in button industry, 304, 309, 327
habitat use, 113, 132, 135, 271
glochidial release, 173
lure display, 171
temperature tolerance, 100–101, 279

Lampsilis straminea, 19, 36, 91, 134, 188, 193, 229,
263, 353

Lampsilis streckeri, 82, 387
Lampsilis teres, 35, 36, 346, 353

in button industry, 304, 327
habitat use, 76, 83, 113, 134–135
host use, 154, 258, 268
life history, 188, 196, 210
population biology, 227, 230, 232, 235
response to human impacts, 258, 361
trematode infestation, 198
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Lampsilis virescens, 80, 256, 321, 411
larval threads, 144–145, 151, 157–158, 169
lasidium, 37
Lasmigona, 15, 115, 150, 158, 169, 196, 213, 246
Lasmigona complanata, 15, 112, 84, 135, 136, 213,

256, 346, 352
Lasmigona compressa, 77–78, 81, 84, 95, 99–101, 124,

191
Lasmigona costata, 18, 183, 346, 351, 362
Lasmigona decorata, 117–118, 151, 387
Lasmigona etowaensis, 88, 104, 125, 257
Lasmigona holstonia, 104, 125, 158, 257
Lasmigona subviridis, 89, 91–93, 150, 191, 284
latitudinal effects, 9–10, 184–185, 199. See also climate
Lea, Isaac, 44, 47–48, 62, 65

on mussels’ diet, 29–30
Leeuwenhoek, Antonie van, 140
Lefevre, George, 52, 54
Lemiox rimosus, 12, 15, 17, 18, 80, 153, 174, 200, 208,

211, 247, 257, 347, 351, 407–408
lentic habitats, 29, 30, 42, 76–77, 84–85, 86, 87, 90, 91,

94, 95, 100, 106–108, 110–115, 116, 118, 136,
224, 229, 234, 252–255, 271, 276, 281, 309,
330–331, 341, 361, 367, 380

adaptations for, 17, 22–23, 36, 105, 109, 191,
283–286, 312, 343–345, 352, 385, 401, 418

in streams, 132–135, 136, 138, 263, 271, 279
Leptodea, 15, 142, 143, 160, 170, 200
Leptodea fragilis, 12, 13, 14, 15, 17, 20, 35, 246, 251,

346, 353
habitat use, 23, 112–114, 124, 134, 135
host use, 177–179, 256, 258, 268
life history, 84, 181, 182–183, 194–195, 196, 200,

202, 203, 205, 207, 209, 210, 212
local extinction, 337
population biology, 215, 218, 220, 221, 227–228,

232, 237–238
Leptodea leptodon, 15, 17, 48, 123, 178, 187, 189, 337,

347, 350–351
Leptodea ochracea, 94, 102, 118, 126
Leydig, Franz, 140
life history, 37–42, 180–214, 242–243, 253–255, 280,

362, 370. See also age at maturity; growth;
fecundity; host relationship; life span; reproduction

and assemblage structure, 115, 124, 272–276,
281–287

early work on, 50, 52–57
and imperilment, 342–358, 371, 389–390, 394–396
plasticity, 184, 196, 212, 238, 240, 286, 417
and population biology, 215–221, 231–240, 417
stages, 220, 236–238, 240, 280
strategies, defined, 206–213
tradeoffs, 187, 204–206

life span, 180–186, 195–196
and fecundity, 203–204
and life history strategies, 206–213, 272–276,

282–236
and population biology, 218–221, 232, 236
and imperilment, 335, 342–343, 348–349, 351,

394–395
ligulate. See glochidia
Ligumia, 17, 116, 144
Ligumia nasuta, 15, 94, 102, 110, 115, 118, 126, 174

Ligumia recta, 112, 154, 171, 196, 200, 208, 212, 256,
258, 268, 271, 304, 346, 350

Ligumia subrostrata, 29, 76, 83–84, 109, 112, 113, 114,
117, 161, 174–175, 189, 194, 198, 208, 236, 257,
263, 271, 275, 353

Little Tallahatchie River, 109, 167, 196, 207, 212, 221,
226–227, 230–238, 344, 345, 353

Little Tennessee River, 368
lures. See conglutinates; mantle lures; mantle magazines

madtoms, 67, 149, 152, 153
mantle, 9–11, 20, 28, 29, 41, 141, 158, 310
mantle lures, 170–177, 193, 267. See also host infection

strategies; mantle magazines;superconglutinates
and burrowing behavior, 34
costs of, 22, 161, 187, 206, 229
of drum specialists, 178
early observations of, 155, 172, 175
effectiveness of, 233, 258, 264, 268, 271, 283, 284,

349, 363
and host trapping, 175–176
polymorphism in, 171
timing of display, 144, 161, 171, 173, 263

mantle magazines, 166–167, 173, 176–177, 205, 264,
267, 349. See also host infection strategies; mucoid
conglutinates

Margaritifera falcata, 29, 95, 159, 186, 191
habitat use, 115, 125, 131, 137, 285
population biology, 221, 233, 281
“spongy disease” of, 382–383

Margaritifera hembeli, 18, 76, 104, 124, 128, 285
Margaritifera margaritifera

distribution, 6–7, 93, 94
dominance in assemblages, 247, 272, 279, 285
glochidial release, 144, 159
habitat use, 103–104, 129, 131, 135, 380
host use, 145, 205, 263
life history, 180–181, 184, 192, 194, 198, 202, 207,

212, 215, 232–233, 285–286
and pearling, 288, 297, 326
population biology, 215–216, 221, 228–229, 263
predation on, 224–225

Margaritifera marrianae, 18, 36–37, 88–89, 90, 124,
200, 285, 388

Margaritiferidae, 3–6, 17, 149, 211–212, 285–286. See
also Cumberlandia; Margaritifera

marine bivalves, 1–5, 7, 10, 11, 18, 20–26, 27–28, 30,
31, 39, 42, 102, 144, 180, 187, 192–193, 206, 276,
288, 289, 290, 292, 295, 298–299, 309, 310, 339,
382

Maumee River, 64, 85
Medionidus, 17, 18, 20, 33, 38, 116, 124, 137, 174, 200,

212, 257
dominance in assemblages, 247, 275, 279, 284

Medionidus acutissimus, 12, 14, 32–33, 134, 174,
264

life history, 182, 189, 194–195, 205, 212
population biology, 217–218, 221, 227, 231, 238

Medionidus conradicus, 175, 275, 321, 347, 351
Medionidus parvulus, 388
Medionidus penicillatus, 90, 91, 105
Medionidus simpsonianus, 90, 387, 388
Medionidus walkeri, 90, 388
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Megalonaias nervosa, 11–12, 14, 18, 152, 251, 278,
415

and commercial harvest, 301, 304, 312, 327
distribution, 7, 89, 123, 126, 127, 256
dominance in assemblages, 246, 269, 272
as grave decoration, 289
habitat use, 112, 134–135, 137
host infection, 143, 158
host use, 150, 256, 258, 268, 272
life history, 183, 189, 195, 200, 211–212
reproduction, 38, 41, 192
response to human impacts, 346, 355, 361

metabolism, 11, 25, 29, 30, 43, 278–280, 284, 290, 336,
370, 379, 381

metamorphosis. See glochidia
metapopulations, 240–241, 336. See also dispersal;

fragmentation
microlures. See Epioblasma; mantle lures
mimicry. See host infection strategies
minnows, 66, 147, 149, 151–153, 163, 166, 173, 177,

256, 262–263, 267–267, 271, 276, 282, 343, 349,
351, 381, 389

Mississippi Embayment province, 63, 76–77, 78, 79,
82, 83, 87, 88, 100

Mississippian region, 18, 68, 74–76, 89, 93
assemblage characteristics, 123–124, 128, 134–135,

137, 243–249, 252, 265–267
diversity, 63, 112
mussel-fish richness relationship, 259–260
species-area relationship, 119–120, 123, 126,

128
Mississippi River, 110, 111, 112, 116, 128, 136, 159,

224, 226, 228, 230, 277. See also Mississippi
Embayment province; Upper Mississippi province

basin, diversity, 60, 67, 74
commercial harvest, 52, 302–309, 312
as distributional barrier or corridor, 67, 77, 78, 83,

106–107
diversity, 62, 63
Dreissena in, 339–341, 367
early research on, 52
flood of 1993, 107
historical description, 317
impact of dams, 328–329, 335, 346–347, 349, 350
mussel die-offs in, 383
mussel population of, 391
pearling in, 296
pollution of, 324–325, 380
translocations, 411–412

Missouri River, 106, 291. See also Great Plains
province; Pacific region; upper Mississippi
province

mitochondrial DNA, 81, 187
Mobile Basin province, 64, 67, 75–76, 80, 87–89, 90,

116, 123, 127, 131, 133–134, 256, 264, 330, 350,
387, 398, 413

molecular genetics, 6, 66, 91
mortality. See predation; survival
movement, 34–37, 278, 368, 377. See also burrowing
mucoid conglutinates, 162, 166–167, 176–177
mucus webs, 157–158, 205, 264, 267, 271. See also

broadcasting
Muscatine, Iowa, 299–309

Muscle (Mussel) Shoals (Tennessee River), 1, 50, 78,
79, 80, 131, 292, 318–323, 408

impacts of dams, 329, 332, 351–352
museums. See research collections
muskrats. See predation
Mycetopodidae, 4, 30, 37
Mytilopsis leucophaeata, 102
Mytilus edulis, 3, 290, 339

nacre
color, 20–21, 25
and commercial harvest, 304, 306, 310–311
production and structure, 9–11, 182

naiad, 3
National Fish and Wildlife Foundation, 315
National Marine Fisheries Service, 412
Native Americans

harvest and use of mussels, 1, 276, 288, 289, 291,
292–295, 304, 318, 323–324, 327, 416

names for mussels, 1, 319
Nature Conservancy, 338, 392, 397
Necturus maculosus. See Simpsonaias ambigua
Neves, Richard J., 58
New Harmony, Indiana, 46
niche, 115, 248, 253, 254, 255, 261–262, 279, 284, 286,

417
nitrogenous compounds, 104, 368–369, 376, 377,

379–381, 404–405
Northern Atlantic province, 65, 92, 94–95, 119–120,

125, 135, 243, 247, 260, 390, 401
Notrema fissurella, 46
nutrient cycling. See ecological role of mussels

Obliquaria reflexa, 15, 18, 20, 33, 36, 40, 41, 101, 112,
121, 134, 135, 147, 163, 165, 166, 189, 201, 208,
217, 221, 227, 230, 232, 235, 246, 278, 353, 415

Obovaria, 16, 17, 149, 174, 217
Obovaria haddletoni, 90, 334
Obovaria jacksoniana, 77, 87, 134, 251
Obovaria olivaria, 123, 144, 178, 247, 258, 346
Obovaria retusa, 20, 276, 335, 347, 352, 388, 390, 394,

414
Obovaria subrotunda, 16, 121, 347
Obovaria unicolor, 12, 14, 36, 87, 88, 134, 182, 183,

189, 208, 227, 231, 234, 237–238, 350, 353
Ogeechee River, 93, 125, 127
Ohio River, 45–46, 76, 77, 100, 116, 117, 137, 216, 230,

247
commercial harvest, 298, 302, 305, 308, 309
Corbicula in, 367, 370
as a dispersal corridor, 79, 81, 83, 85, 100
diversity, 62, 63
Falls of the Ohio, 45
impacts of dams, 111, 112, 234, 329, 332, 335,

346–347, 349, 350
pollution of, 325
shoals on, 317

Ohioan province, 78–79, 80, 81, 84, 127, 322
species-area relationship, 119–120, 123, 125

optimal foraging, 222, 225, 324, 327
Ortmann, Arnold E., 50–52, 57, 62, 66, 322, 328, 332

rowing in the Tennessee River, 49
Ortmann’s law of stream position, 16–17
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ostia, in gills, 28, 40
Ouachita River, 62, 63, 76, 243, 244, 247, 249–252,

268–272, 394–395. See also Interior Highlands
province

ovisac. See conglutinates
oxygen

and burrowing, 31, 43
during Corbicula die-offs, 368–369
in dam tailwaters, 234, 331, 335, 396, 398–399, 401
as a limiting factor, 116, 229, 254, 255, 343, 360, 383
in polluted waters, 104, 326, 331, 376, 379–380
requirements and regulation, 104–105, 109, 161, 279,

283, 343
uptake, 27–28

oysters. See Crassostrea virginica; Pinctada

Pacific province and region, 83, 95–96, 127, 390
assemblage characteristics, 115, 243
diversity, 65, 67
mussel-fish richness relationship, 260
species-area relationship, 125, 128

parasites
of mussels, 186, 197–198, 382
mussels as. See host relationship
role in pearl formation, 9

parthenogenesis, 37
paternity, multiple, 38–39, 412
pearls, 1, 288, 301, 310

cultured, 310–315, 327, 382
formation of, 9
harvest of, 1, 52, 289, 291, 295–297, 304, 326, 327

Pearl River, 102, 198, 350. See also
Pontchartrain-Pearl-Pascagoula province

pedal feeding, 28, 34, 150, 363, 369
Pegias fabula, 11, 15, 17, 18, 20, 80, 115, 120, 131, 152,

159, 196, 213, 338, 387, 390, 415
Peninsular Florida province, 64, 89, 91–92, 115, 120,

260
periostracum. See shell, production and structure
pesticides, 374–379, 381, 404–405
Philadelphia Academy of Natural Sciences, 45, 46, 47,

51–52
photoperiod, 29, 34, 36, 38, 171
phylogenetics, 4–7, 12, 14–15, 17, 18, 38, 39–40, 41,

44, 49, 50, 57, 61–62, 65–67, 86, 88, 91, 92, 94,
110, 115, 116, 118, 123–124, 133, 147–149, 150,
152–153, 169, 181–182, 184, 187, 200, 205,
210–211, 213, 334

phytoplankton, 116, 198, 367, 376
effects of bivalve filtration on, 43, 276–277, 339
as food, 26, 29, 30, 233, 281, 378

Piedmont, 87, 90, 93, 94, 116–118, 127
Pilsbry, Henry A., 51–52
Pinctada, 310–311, 315
place names, referring to mussels, 1
placentae. See conglutinates
Plectomerus dombeyanus, 18, 40, 76, 77, 88, 112, 147,

196, 205, 208, 247, 251, 353
Pleistocene, 77–78, 80–81, 83–85, 95, 100, 101, 111,

127. See also biogeography
Plethobasus, 18, 40, 162, 247, 352, 390
Plethobasus cicatricosus, 346, 388
Plethobasus cooperianus, 79, 346, 388

Plethobasus cyphyus, 123, 346
Pleurobema, 16, 20, 40, 65, 83, 88, 89, 112, 116, 123,

135, 152, 153, 162, 163, 196, 247, 304, 334, 352,
353

Pleurobema beadleanum, 87
Pleurobema bournianum, 78, 334
Pleurobema clava, 347
Pleurobema cordatum, 15, 79, 104, 189, 246, 247, 308,

311, 335, 346
Pleurobema curtum, 88, 333, 337
Pleurobema decisum, 14, 20, 179, 394–395

habitat use, 134
host infection, 162–163
host use, 153, 263, 349, 350
life history, 181, 183, 201, 208
population biology, 217, 219–221, 227–229, 231,

234–235, 238
Pleurobema fibuloides, 334
Pleurobema georgianum, 88
Pleurobema hanleyianum, 388
Pleurobema hartmanianum, 334
Pleurobema marshalli, 88, 332, 333
Pleurobema oviforme, 120, 347, 351
Pleurobema perovatum, 36, 134, 160
Pleurobema plenum, 346
Pleurobema pyriforme, 90, 91, 105
Pleurobema riddelli, 86
Pleurobema rubellum, 88, 264, 388
Pleurobema rubrum, 77, 247, 258, 268, 347
Pleurobema sintoxia, 20–21, 223, 256, 346
Pleurobema stabilis, 334
Pleurobema strodeanum, 257
Pleurobema taitianum, 388
Pleurobemini

fecundity, 200
habitat use, 115, 134
life history strategy, 211
life span, 182–183

Pleuronaia, 16, 40, 80, 152, 162, 163, 213, 247
Pleuronaia barnesiana, 16, 80, 347, 351
Pleuronaia dolabelloides, 80, 347, 351, 413
Pleuronaia gibberum, 80, 388
pollution, water

nonpoint source, 324–326, 330, 334, 338, 359–365,
373–381

point source, 324–326, 330–332, 334, 338, 342,
352–355, 386

Pontchartrain-Pearl-Pascagoula province, 64, 87, 88,
260

Popenaias popei, 7, 85, 137, 150, 152, 158, 198–199,
388

population growth. See growth
population size, 126, 191, 235–236, 277, 332–334,

336–337, 351, 371–372, 393–395, 414, 416–417
Potamilus, 7, 15, 23, 38, 84, 112, 116, 135, 136, 142,

143, 152, 155, 160, 170, 177–179, 200, 210, 221,
246, 258

Potamilus alatus, 33, 135, 141, 178, 337, 346
Potamilus amphichaenus, 86
Potamilus capax, 15, 23, 76, 117, 346, 350–351, 402
Potamilus inflatus, 87, 88, 412
Potamilus metnecknayi, 388
Potamilus ohiensis, 20, 113, 194, 208, 212, 227
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Potamilus purpuratus, 15, 17, 20, 76, 77, 83, 86, 88,
100, 134, 178, 183, 196, 208, 221, 227, 228, 233,
268, 337, 353

Potamilus salinasensis, 85
potassium, 105
predation, on mussels, 34, 36, 48, 49, 198, 222, 225,

228, 236, 239, 281, 283, 341, 362
by birds, 225–226, 228
and evolution of shell morphology, 21–22, 25
by fish, 226–228, 239–240, 367
and host infection, 178–179
by muskrats, 186, 222–225, 239

prehistoric use of mussels. See Native Americans
prismatic layer. See shell, production and structure
production, primary and secondary. See ecological role

of mussels; eutrophication
propagation, of mussels

early efforts, 52–56, 146, 308, 392
modern efforts, 406, 408–414, 415, 418–420

prosogyrous shells, 15, 16, 23, 25
protandry. See hermaphroditism, sequential
Pseudanodonta complanata, 96
pseudofeces. See waste excretion
Ptychobranchus, 40, 83, 88, 113, 135, 163, 164–166,

196, 246, 247, 274, 363
Ptychobranchus fasciolaris, 165, 206, 208, 346, 349,

352
Ptychobranchus foremanianus, 88
Ptychobranchus greeni, 88, 165, 264, 386
Ptychobranchus jonesi, 388
Ptychobranchus occidentalis, 82, 117, 165, 270
Ptychobranchus subtentum, 18, 165, 207, 347
putrescine, 290–291
Pyganodon, 17, 23, 115, 275
Pyganodon cataracta, 89, 118, 135, 224, 247, 256
Pyganodon fragilis, 94
Pyganodon gibbosa, 188
Pyganodon grandis, 12, 14, 84, 223, 325, 391

distribution, 84, 89, 100–101, 256
dominance in assemblages, 246, 275
feeding, 29, 279
habitat use, 105, 109, 110, 112, 114, 132, 134, 136,

343, 352
host infection, 158
host use, 151, 256, 263
life history, 84, 181–183, 194, 198, 200, 205, 208,

210
population biology, 227, 236, 263, 271
sexual dimorphism, 17
shell variation, 17, 23

Quadrula, 6, 16, 19, 20, 38, 89, 112, 116, 123, 124, 149,
152, 158, 176, 187, 217, 247

Quadrula apiculata, 76, 87, 142
Quadrula asperata, 9, 36, 134, 179, 186, 187, 189–190,

195, 196, 201, 208, 227, 231, 246, 261, 264, 350,
353

Quadrula aurea, 85–86
Quadrula couchiana, 85, 327, 333
Quadrula cylindrica, 33, 35, 77, 80, 132, 190, 210, 213,

347, 349, 388
Quadrula fragosa, 142, 143–144, 347, 350–351
Quadrula houstonensis, 85

Quadrula infucata, 90, 91
Quadrula intermedia, 33, 80, 132, 153, 256, 347, 349,

351, 388
Quadrula metanevra, 87, 149, 153, 166, 177, 190, 247,

268, 346, 349
Quadrula mitchelli, 85–86, 333
Quadrula mortoni, 74, 86
Quadrula nobilis, 74
Quadrula nodulata, 24, 123, 247, 346, 415
Quadrula petrina, 85, 388
Quadrula pustulosa, 10, 12, 14, 29, 86, 142, 190, 251,

278, 304
distribution, 256, 268
dominance in assemblages, 246–248
habitat use, 105, 113, 135
host infection, 166–167, 177
growth, 181–182, 186
life history strategy, 205, 208, 209
population biology, 220–221, 228, 230, 232, 237–238
reproduction, 195, 196–197
response to human impacts, 327, 337, 346, 353, 355,

356
Quadrula quadrula, 15, 88, 113, 114, 135, 142, 166,

177, 227, 246–247, 251, 256, 268, 304, 312, 327,
346, 353

Quadrula refulgens, 20, 87
Quadrula rumphiana, 88, 134, 137, 142, 179, 203, 207,

208, 227, 231, 246, 261, 353
Quadrula sparsa, 80, 388, 393
Quadrula stapes, 88, 333, 337
Quadrula tuberosa, 333, 334
Quadrula verrucosa, 179, 227, 231, 246, 251, 261, 268,

346, 353
burrowing behavior, 33, 132
distribution, 256
glochidia, 142
habitat use, 134
host infection, 166, 177, 264
sexual dimorphism, 17, 186
shell variation, 20

Quadrulini
fecundity, 200
habitat use, 115, 134
host infection, 162, 166, 170, 176
host use, 149, 150
life history strategy, 211, 213
life span, 183
sexual dimorphism, 17

r- and K-selection, 209–213, 255, 278
Rafinesque, Constantine S., 44–46, 48, 290
Rangia cuneata, 102, 226
rank-abundance plots. See species richness
rarity, natural, 191, 243–247, 267–268, 271, 275–276,

284, 327, 416–417
recruitment, 107, 138, 194, 201, 215, 216, 218–221,

230–240, 263, 271–272, 281, 283–284, 311, 335,
336, 342, 349–352, 363, 376–378, 387, 393–395,
398, 407–408, 412, 413, 416, 417

Red River, KY, TN, 79, 342, 356–358, 365, 372–373,
376

Red River, LA, OK, TX, 106, 111, 259. See also Great
Plains province; Mississippi Embayment province
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Reginaia, 6
Reginaia apalachicola, 323, 325, 327
Reginaia ebena, 6, 40, 123, 196, 210, 213

and commercial harvest, 304, 327
dominance in assemblages, 246, 247, 274, 280
host relationship, 145, 258
population biology, 216, 230
response to human impacts, 234, 349
translocation, 415

Reginaia rotulata, 90, 388
reintroduction, 398, 406–415, 419–420
relict populations, 5–6, 99–100, 124, 185, 201, 335
reproduction, 34, 36–42, 101, 181, 187–206, 278,

282–285, 336, 348–349, 365, 376, 381, 389,
394–395, 405, 408. See also brooding; fecundity;
gametogenesis; glochidia; host relationship;
recruitment; spawning; sperm

reproductive effort, 200–206, 209–211, 213
research collections, 44, 45, 47, 50, 57, 88, 334,

341–342, 404
respiration. See metabolism; oxygen
Rivers and Harbors Act, 329

Saline River, 60, 243, 244, 250–252, 268–272
salinity, 101–102, 105, 330
salmon, 147, 149, 204–205, 400
sample bias, 130, 151, 187, 190, 216, 263
sampling,

for fishes, 263
for mussels, 47, 49–50, 54, 57, 58, 130, 137, 187,

190, 216, 218, 226, 230, 243, 249, 276, 299, 321,
323, 342, 361, 376, 394, 404, 407–408, 417

saturation, of assemblages. See competition
sauger, 154, 160, 171, 256, 268, 271, 350
Say, Thomas, 46–47, 48
scour. See dislodgement
sculpins, 147, 153–154, 159, 160, 163, 164, 166,

174–176, 258, 265, 267, 349
sculpture. See shell
secondary water tubes. See brooding; gills
sedimentation, 324–326, 334, 358, 359–365, 373–374,

378, 380–381, 396, 404–405
senescence, 197, 201, 221
sensitivity analysis. See elasticity
sex change. See hermaphroditism
sexual dimorphism. See shell
sex ratios, 178, 187–194
shell, 8–26. See also nacre

adaptive significance, 21–26, 31, 175, 178, 239
collecting, 44, 47, 288. See also research collections
dissolution, 10, 103
ecophenotypic variation, 14, 16–17, 19, 20, 50, 84,

92, 118, 185
evolutionary convergence, 14–15, 18
gaping, during feeding and movement, 28–29, 31,

377
as grave decoration, 289
polymorphism, 20–21, 26, 186
production and structure, 8–11, 20, 30, 103
rings, 10–11, 292
role of shells in the environment, 43
sculpture, distribution among faunal regions and

habitats, 18–19, 25

sexual dimorphism, 17, 37, 48, 186, 193
size, 11–14, 181–182, 185, 196, 200–202, 204, 207,

209–213, 222, 224, 227, 273, 279, 283–284, 291
umbo sculpture, 18
use by humans, 1, 288–289, 292, 294–295, 297–315
use in systematics, 48, 61, 65–66, 88, 91–92, 94, 334
wings, 15–16, 23

Shira, Austin F., 54
Simpsonaias ambigua, 23, 131, 144, 147, 152, 159, 179,

213
Sinanodonta woodiana, 96, 194, 417
siphons, 27, 28, 31, 369. See also apertures
Sipsey River, 21, 36, 110, 134, 185, 186, 196, 207, 212,

221, 226–227, 230–231, 234–238, 244, 245,
261–263, 333, 349–350, 370, 387, 394–395

skipjack herring, 149, 267, 280, 282, 349–350
Smith, H.H., 50, 316, 319, 321–322
Smithsonian Institution U.S. National Museum of

Natural History, 47
snails, 22, 37, 46, 103, 174, 192, 193, 209, 225, 226,

228, 240, 288, 310, 318, 319, 342, 355, 361, 365,
367, 380, 384, 419

Southern Atlantic province, 65, 92–94, 120, 125, 135,
147, 247, 260, 388

spawning and egg fertilization, 11, 34, 36–37, 38–39,
40, 41, 162, 166, 187, 191–194, 198, 205, 336,
339, 368, 381, 393, 412. See also sperm

speciation, 5, 67, 124–125, 127–128, 146, 149–150,
255, 256

species-area relationship. See stream size
species descriptions. See phylogenetics
species richness, 6, 60–67, 243–246, 248–249. See also

stream size
sperm and spermatozeugmata, 27, 38–39, 162, 172,

192, 194, 368, 393–394
spinymussels, 18, 24
Sphaeriidae, 3–6, 28, 103, 191, 196, 226, 228, 240, 361,

367, 368
St. Croix River, 245, 278, 280
St. Francis River, 62, 178, 362, 378. See also Interior

Highlands province
stability. See disturbance
stable stage distribution, 236
Stansbery, David H., 57, 341–342
stochasticity, 114, 190, 253, 272

demographic and environmental, 336–338, 351–352,
371–373, 387, 393–396, 414, 418

stocking
of fishes, 95, 114, 263, 366, 398–399, 406
of mussels, 308, 392, 406, 408, 409, 412–414,

416–420
sturgeon, 147, 178, 226, 282
Strayer, David L., 58
stream capture, 25, 86, 95
stream size

and assemblage structure, 120–129, 243–249,
252–254, 258, 259, 264–268, 274–276, 281–287

and extinction risk, 105, 126, 336–337, 355, 385,
393–395

and shell morphology, 16–17, 19, 50
and species richness, 118–128

stress. See disturbance
Strophitus, 87, 115, 158, 169, 196, 246
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Strophitus connasaugensis, 257
Strophitus subvexus, 14, 151, 208, 264, 353, 394–395
Strophitus undulatus, 33, 84, 93, 94, 104, 118, 147, 150,

169, 256, 347
suckers, 147, 226, 263
sulcus, 15. See also shell
suprabranchial chamber, 27, 38
sunfish, 147, 149, 154, 163, 174–176, 226, 256, 267,

271, 283, 343, 349, 357
Surber, Thaddeus, 54
surveys. See sampling
survival, 106–109, 143, 178, 186, 187, 215–216,

218–240, 272, 280–285, 335, 336, 339, 363,
369–370, 387, 393–394, 417

Susquehanna River, 65, 94–95, 125, 331, 362
symphynote. See shell, wings
systematics. See phylogenetics

tachytictic. See brooding
taxonomy. See phylogenetics
temperature, 29, 34, 36, 38, 41, 43, 98–101, 116, 142,

143–144, 151, 159, 169, 184–186, 202, 254–255,
278–280, 331, 335, 340, 343, 368, 369, 396–399,
401, 413

Tennessee-Cumberland province, 63, 76, 78, 79–82, 85,
88, 99, 120, 123, 322–323, 388, 413

Tennessee River, 1, 49, 50, 51, 100, 131, 247, 276, 292,
295, 318, 340, 394, 417. See also Little Tennessee
River; Muscle Shoals; Tennessee-Cumberland
province

commercial harvest, 298, 308, 309, 311–315
conservation, 398, 408, 413
diversity and biogeography, 60, 62–63, 67, 75, 78,

80–81, 88, 103, 104, 256
historical description, 328
impacts of dams, 111, 112, 329–330, 332, 333, 335,

344, 346–347, 349–350, 351–352
mussel die-offs in, 383
pollution of, 374

Tennessee Valley Authority, 322, 329, 397, 398, 407
Tolberg layer, 310, 312
Tombigbee River, 64, 330, 332, 333, 335, 337, 350, 402.

See also Mobile Basin province
topminnows, 154
Toxolasma, 17, 20, 23, 77, 83, 110, 115, 135, 174–175,

196, 246, 252, 283, 343
Toxolasma cylindrellus, 80, 388
Toxolasma lividus, 20, 83, 135, 347, 350–351
Toxolasma parva, 11, 90, 109, 112, 114, 134, 136, 182,

183, 189, 191, 208, 212, 256, 275, 346, 353
Toxolasma paulus, 91, 105, 109
Toxolasma pullus, 93
Toxolasma texasensis, 76, 77, 112, 113, 114, 117, 189,

208, 257, 353
translocation, 406–410, 414–415, 418, 420
trematodes, 9, 191, 197–198, 378, 382
Tremesia patelloides, 46
Trigonioida, 7
trout, 147, 263, 398–399, 406
Truncilla, 15, 112, 142–143, 160, 177–178, 196, 200,

246, 258, 273, 275, 279, 283, 346
Truncilla cognata, 85

Truncilla donaciformis, 33, 183, 194, 202, 208, 221,
227, 232–233, 235–238, 256, 261, 268–269

Truncilla macrodon, 85, 388
Truncilla truncata, 14, 202, 208, 224, 269, 278

umbo, 10, 15, 16, 18, 20. See also shell
Unio, 199
Unio crassus, 31, 279
Unio pictorum, 132, 157, 192
Unio tumidus, 29, 192
Uniomerus, 18, 20, 40, 65, 84, 87, 89, 91, 93, 94, 147,

213
Uniomerus carolinianus, 105, 109
Uniomerus tetralasmus, 108–109, 112, 114, 117, 134,

213, 353
Unionidae, 3–7
Unionoida, 3–7, 61, 149
Upper Mississippi province, 55, 77–78, 82, 83, 84, 85,

120, 127, 260, 390
U.S. Army Corps of Engineers, 328–329, 397, 398
U.S. Bureau of Fisheries, 52, 56, 299, 308. See also

U.S. Fish and Wildlife Service
U.S. Clean Water Act, 334, 420
U.S. Endangered Species Act, 58, 334, 338, 392, 396,

407, 419
U.S. Fish and Wildlife Service, 52, 309, 314, 397,

412
Utterbackia, 17, 23, 110, 115
Utterbackia imbecillis, 93, 188

habitat use, 105, 112, 114, 134–135, 275, 343
host infection, 158
host use, 147, 150, 151, 256
life history, 84, 210–211, 213, 283
reproduction, 41, 150, 191, 194, 199
response to human impacts, 346, 352, 353, 391

Utterbackia peggyae, 91, 187, 188, 199
Utterbackia peninsularis, 91

Venustaconcha ellipsiformis, 77, 85, 100, 174, 189,
208

Venustaconcha pleasi, 82
Venustaconcha simi, 81
Villosa, 6, 17, 19, 20, 38, 65, 80, 93, 116, 124, 135, 144,

149, 171, 173, 174, 196, 246, 247, 252, 257, 351
Villosa arkansasensis, 82
Villosa constricta, 93
Villosa delumbis, 93, 118
Villosa fabalis, 12, 33, 131, 337
Villosa iris, 39, 83, 104, 131, 136, 171, 256, 321,

347
Villosa lienosa, 36, 77, 98, 105, 112, 113, 117, 132–134,

136, 175, 208, 210, 227, 261, 353
Villosa nebulosa, 117, 132, 171, 173, 208, 258, 263
Villosa ortmanni, 78, 81
Villosa perpurpurea, 80
Villosa taeniata, 171, 321, 347
Villosa trabalis, 131, 338, 347, 415
Villosa umbrans, 88, 175
Villosa vaughniana, 118
Villosa vibex, 14, 89, 93, 94, 105, 134, 141, 154, 171,

173, 261, 263, 264
Villosa villosa, 89, 90
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von Bertalanffy growth equation, 182–186, 195–196,
206–207, 210, 219, 279

Wabash River, 46–47, 62–63, 78, 85, 132, 178, 308,
312, 333

Walker, Bryant, 50, 319, 321
walleye, 154, 171, 256, 268, 271, 350, 417
waste excretion, 27–28, 31, 43
water chemistry, 14, 97, 102–105

water temperature. See temperature
wetlands. See lentic habitats
White River, 62, 76, 308, 313, 397. See also Interior

Highlands province
Wilson, Alexander, 46
World Wildlife Fund, 58

zebra mussels. See Dreissena
zooplankton, 26, 339, 367, 376
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