
American shad (Alosa sapidissima), 88, 157t,
587; as alien species, 130–31, 612t, 613f,
615; in bays and estuaries, 93f, 126t,
128f, 130t

Ammodytes hexapterus (Pacific sand lance),
17t, 75, 153t, 296f, 494–95, 522t

amphibious fishes, 208, 209, 213
Amphiprioninae, 503, 522t
Amphisticus spp. (surfperch): A. argenteus

(barred surfperch), 18t, 150t, 151f, 154f,
155t, 160t; A. koelzi (calico surfperch),
19t, 97f, 150t, 151, 152f, 153t, 585t; A.
rhodoterus, 17t. See also Embiotocidae

anadromous fishes, 27, 88; alien, 615–16; in
bays and estuaries, 124, 125, 128f; phyo-
geography and, 29–32. See also
Oncorhynchus spp.

Anaheim Bay, 135
Anarhichthys ocellatus (wolf-eel), 17t, 75, 75f,

91f, 255; in kelp bed/rocky reef, 236t,
240t; reproduction and, 485, 497, 498,
522t

Anchoa spp. (anchovies), 519t, 570, 573–74,
574, 579; commercial fishing of, 569,
576, 578–79; larval stage, 304f. See also
Engraulis mordax

Anchoa compressa (deepbody anchovy), 18t,
95f, 160t, 173; in bays and estuaries,
126t, 134f, 136t, 138t, 145t; in surf zone,
150t, 151, 154, 159f; trophic relations
and, 396f, 401

Anchoa delicatissima (slough anchovy), 19t,
396f, 401–2; in bays and estuaries, 93f,
126t, 134f, 138t, 145t

anchovy and sardine regimes, 15, 281–82,
283–84f, 289; climate change and, 624,
625f, 633; competition and, 450; PDO
and, 629–30, 629f, 630f, 631; trophic
relations and, 403, 405

Andersen’s lanternfish (Diaphus anderseni),
351t

Anderson, Todd W., 229, 421, 542; predation
studies of, 436, 438–41, 442, 444

Andrews, A. H., 373
anemones (Actrinidae), 220, 560–61, 606
angel shark (Squatina californica), 19t, 95f,

184, 233t, 390, 518t; commercial fishing
and, 579, 591; movement of, 538t, 540;
in surf zone, 153, 156f, 157t, 158t; and
telemetry, 527

Able, K. W., 139
Abudefduf troschelli (Panamic sergeant major),

92f, 235t, 237f, 241f
abundance/richness, 5, 9, 81, 547–48; habitat

and, 109–12; in kelp bed/rocky reef,
228–32; patterns of, 6–8, 626f, 630; in
rocky intertidal zone, 215, 217, 221

abyssal grenadier (Coryphaenoides armatus
variabilis), 353t, 369, 372f, 374–76

Acanthochromis polyacanthus, 503
Acanthocybium solandri (wahoo), 333, 337t
Acanthogobius flavimanus (yellowfin goby),

95f, 533t, 612t, 613–14, 618; in bays and
estuaries, 126t, 130t, 131, 132f, 142f

acanthopterygians, 55, 57, 63, 73–74
Acanthurus spp. (surgeonfishes), 329, 523t
Achiridae (American soles), 175, 179t, 180t
Acipenser spp. (sturgeon), 125, 587, 602; A.

medirostris (green sturgeon), 18t, 125,
126t, 128f, 130t; A. transmontanus (white
sturgeon), 18t, 125, 126t, 128f, 518t

acoustico-lateralis system, 343
acoustic signals, in courtship, 493
acoustic telemetry, 527–30, 539
actinopterygian fishes, 56–57, 63, 172
activity patterns, 543–49; biological clocks

and, 548–49; dawn and dusk changeover
and, 548; day-night differences in,
547–48; diel, 188, 507, 544, 545f; eges-
tion and excretion, 546; nocturnal,
545–46. See also under feeding; movement

Adams, P. B., 421
Adey, W. H., 5–6
Agonidae (poachers), 9f, 10f, 70, 189, 263t,

505; A. acipenserinus, 17t, 21t; on conti-
nental shelf, 175, 178t, 180t; reproduc-
tion and, 499

Agonomalus mozinoi (kelp poacher), 70
Agonopsis sterletus (southern spearnose

poacher), 19t, 24t, 178t, 183f, 196f
Agonopsis vulsa, 17t, 21t
Ahlstrom, Elbert A., 269, 305
albacore (Thunnus alalunga), 18t, 23t, 89f,

389, 401f; fisheries and, 573–74, 575, 584;
in pelagic zone, 326f, 327f, 330, 336t,
337t; seasonal movement of, 536t, 542

Albatrossia pectoralis. See Coryphaenoides pec-
toralis

Albula vulpes (bonefish), 20, 135t, 145t, 518t,
532t
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Alcichthys alcicornis (elkhorn sculpin), 499,
501–2

Alepisaurus ferox (longnose lancetfish), 327f,
330, 519t

Alepocephalidae (slickheads), 106t, 349t,
353t, 354; A. bairdii, 519t; A. tenebrosus
(California slickhead), 20t, 21t, 101f, 353t

Aleutian Province, 3, 4f
Alevizon, W. S., 457
algae, 5, 74, 218–19, 220, 329, 422; Gelidium

robustum, 457, 459–60; Gracillaria spp.,
111, 159; herbivores and, 394, 403, 404;
Pterygophora californica, 228, 246, 437–38,
474; Sargassum spp., 228, 324, 419, 430,
436f

alien species, 611–19; in bays and estuaries,
130–31, 142f; Japanese gobies, 130t, 131,
134, 142f, 614, 618–19; overview of,
611–12; rainwater killifish, 130, 131,
134f, 612t, 614; yellowfin goby, 95f,
126t, 130t, 131, 132f, 142f, 612t, 613–14,
618. See also American shad; Morone saxi-
talis (striped bass); specific aliens

Allen, Larry G., 5, 9, 75, 81, 109, 506, 540,
541; bay and estuary study, 6, 10, 122,
135, 137–38, 140, 143; on harbors, 158,
159, 163; on pollutants, 601; on surf
zone, 151, 153, 154; on trophic relations,
398, 403

Allen, M. J., 174, 186, 187, 188, 189, 193,
197

Alloclinus holderi (island kelpfish), 19t, 24t,
92f, 162t, 236t, 477, 534t; cleaner behav-
ior of, 555, 556f, 557t

Allocyttus folletti, 17t, 21t
Allocyttus verrucosus, 520t
Allosmerus elongatus, 17t
Allothunnus fallai, 20t, 24t
almaco jack (Seriola rivoliana), 20t, 25t, 62
Almany, G. R., 435, 437, 443, 444, 445
Alopias superciliosus, 17t, 21t, 518t
Alopias vulpinus (thresher shark), 19t, 233t,

542; bigeye thresher, 89f, 326f, 337t; and
commercial fishing, 579, 591

Alosa sapidissima. See American shad
Altrichthys spp., 503
Ambrose, R. F., 135
ambushers, 59–62, 68, 190, 395
American eel (Anguilla rostrata), 612t, 618
American Indians, 624, 627
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anglerfish (ceratoids), 324, 358, 406, 487,
520t, 558f. See also dreamers (Oneirodes)

Anguillidae (freshwater eels), 329, 348, 349t;
A. anguilla (European eel), 307; A. ros-
trata (American eel), 612t, 618

Anisotremus davidsonii (sargo), 19t, 66, 67f,
74, 89, 94f, 136t, 534t; in harbors, 157t,
158t, 162t; in kelp bed/rocky reef, 235t,
239f, 241f; phylogenetic relations and,
43, 44f, 45t, 46t

Anisotremus interruptus (burrito grunt), 235t
Anomalopidae (flashlight fishes), 66, 370f,

520t, 558f. See also California flashlight
fish

Anomalops katoptron (anomalopid), 558
Anoplarchus insignis (slender cockscomb), 17t,

21t, 235t
Anoplarchus purpurescens (high cockscomb),

17t, 35t, 90f, 498, 522t; in rocky inter-
tidal zone, 209t, 210, 213, 215, 216f,
220; trophic relations and, 399f, 403

Anoplogaster cornuta (fangtooth), 311f, 402f,
520t; as bathypelic fish, 348, 352t, 358,
366t

Anoplopoma fimbria (sablefish), 18t, 101f, 106t,
306, 521t, 532t; in bathypelagic zone,
353t, 369, 372f; commercial fisheries
and, 574, 575, 578, 580; on continental
shelf, 172, 178f, 185f, 187; foraging
guild, 192f, 197f; pollution and, 598

Anoplopomatidae (sablefishes), 106t, 175,
180t

Anotopterus pharao (daggertooth), 327f, 330,
519t

Antennarius spp., 20t, 24t, 520t
Antimora microlepsis (Pacific flatnose), 18t,

21t, 353t, 372f
Antimora rostrata, 519t
Apadocreedia vanderholsti, 522t
Apodichthys flavidus (penpoint gunnel), 17t,

90f, 111f, 129f, 151, 153t, 485; in rocky
intertidal zone, 209t, 215t, 216f, 221

Apogonidae (cardinalfishes), 66, 234t, 506,
547, 548; A. guadalupensis (Guadalupe
cardinalfish), 19t, 24t, 234t, 485; A. linea-
tus (mouth-brooding cardinalfish), 502,
521t; A. pacificus (pink cardinalfish), 7t,
20t, 25t, 234t

Apristurus brunneus (brown cat shark), 18t,
21t, 101f, 177t, 184, 185f, 197f

Apristurus kampae (longnose cat shark), 353t,
372f

Argentina sialis (Pacific argentine), 19t, 22t,
100f, 177t, 182f, 195f, 519t

Argentinidae (argentines), 106t, 180t, 354
Argyropelecus spp. (hatchetfish), 306, 350t,

354, 356f, 367; A. affinis (slender hatch-
etfish), 350t, 354, 356f, 359, 366t; A.
hemigymmus (spurred hatchetfish), 350t,
361; A. lychnus (tropical hatchetfish),
350t, 356f, 359, 366t; A. sladeni (lowcrest
hatchetfish), 350t, 354, 356f, 366t

Aristostomias scintillans (shining loosejaw),
350t, 356, 357f

Arius graeffei, 519t
Arius planiceps (ariid catfish), 485
Armor, C., 123
Arnoglossus japonicus, 308f
arrow goby (Clevelandia ios), 11, 19t, 34t,

159, 161t, 523t, 533t, 600; in bays and
estuaries, 93f, 126t, 128f, 129f, 132f,
134f, 136t, 138t, 143f, 145t; larval stages
of, 294, 298, 303, 304f; symbiosis and,
559, 559f; trophic relations of, 396f, 401

arrowtooth flounder (Atheresthes stomias),
17t, 179t, 185f, 197f

Artedius spp. (sculpins), 295, 296f; A. coralli-
nus (coralline sculpin), 18t, 22t, 91f,
234t, 238f; A. creaseri (roughcheek
sculpin), 75, 92f, 238f; A. fenestralis, 17t,
500t, 507; A. meanyi, 17t; A. notospilotus
(bonehead sculpin), 18t, 153t

Artedius harringtoni (scalyhead sculpin), 17t,
91f, 213, 234t, 238f; reproduction and,
498, 500t, 502

Artedius lateralis (smoothhead sculpin), 18t,
90f, 500t; feeding of, 392, 394; in rocky
intertidal zone, 209t, 215t, 217f, 220f

Ascelichthys rhodorus (rosylip sculpin), 17t,
91f, 209t, 499, 500t, 507

Asemichthys taylori (small-bodied sculpin),
486, 500t

Assurger anzac, 20t, 24t
Asterotheca infraspinata, 17t
Asterotheca pentacantha, 17t, 22t
Atheresthes stomias (arrowtooth flounder),

17t, 179t, 185f, 197f
Atherinidae (smelt and grunions), 73, 304,

306, 321, 323, 329. See also Leuresthes
tenuis/sardina (grunion)

Atherinops affinis (topsmelt), 19t, 73, 73f,
88–89, 94f, 475, 532t, 622; in bays and
estuaries, 127t, 128f, 129f, 134f, 138t,
143f, 145t, 398; feeding and trophic rela-
tions of, 389, 394, 396f, 404; fisheries
and, 585t; habitat of, 102, 103, 105t; in
kelp bed/rocky reef, 233t, 239f; larval
forms of, 303, 304f; in surf zone, 150t,
151–52f, 153t, 161t

Atherinopsidae (silversides), 105, 106t, 149,
233t; and commercial fisheries, 574;
genetic divergence in, 621–22, 622f; in
harbors, 159f, 160t; larval stage of, 289,
304; in surf zone, 150, 154, 155, 156

Atherinopsis californiensis (jacksmelt), 18t, 73,
89, 94f, 233t, 303, 585t; in bays and
estuaries, 127t, 128f, 129f, 134f, 138t,
145t; genetic divergence in, 622; in surf
zone, 150t, 151f, 153t, 157t, 161t

Atlantic menhaden (Brevoortia tyrannus), 469,
546, 600

Atlantic-Pacific connection, 68–69
Atlantic salmon (Salmo salar), 612t, 618, 619
Atlantic wreckfish (Polyprion americanus), 497,

521t
Atractoscion nobilis (white sea bass), 19t, 96f,

111f, 336t, 337t, 432, 603; commercial
fishing of, 574, 579, 588; in kelp
bed/rock reef, 235t, 239f, 241f; larval
stages of, 274, 275f; pollutants and, 598,
603; recreational fishing of, 580, 582,
584; reproduction and, 494; in surf zone,
151, 154f, 155t, 156f, 157t, 158t

Attia, P., 375
Aulostomus chinensis, 520t
aurora rockfish (Sebastes aurora), 18t, 22t,

101f, 278
Autorhynchus flavidus (tubesnout), 18t, 91f,

111f, 504, 520t; in kelp bed/rocky reef,
233t, 240f, 243f

Auxis rochei, 20t, 24t
Auxis thazard, 20t, 24t
Avise, John C., 5
Avocettina bowersii (snipe eel), 349t
Avocettina infans (blackline snipe eel), 354, 355f
Axoclinus carminalus, 522t
ayu (Plecoglossu altivelis), 612t, 618
Azurina hirundo (swallowtail damsel), 235t

bacterial endosymbionts, 558
Bagre panamensis, 20t, 24t
Bailey, T. G., 359, 360t, 364, 376

Baja California, 27, 41, 43–46t; bays and
estuaries in, 120, 121f, 136–37; kelp reef
species, 92f, 239–40

Bajacalifornia burragei (sharpchin slickhead),
349t

bald sculpin (Clinocottus recalvus), 19t, 90f,
209t, 215t, 216f, 394, 403

Balistes polylepis (finescale triggerfish), 21t,
23t, 236t, 309f, 523t; on continental
shelf, 179t, 194f; reproduction and, 485

Balistidae (triggerfishes), 175, 179t, 180t, 236t
balloonfish (Diodon holocanthus), 7t, 21t, 25t,

523t
balloon trawl, 575, 577
Baltz, D. M., 618
banded guitarfish (Zapteryx exasperata), 20t,

135t, 137f, 233t; on continental shelf,
177f, 183f, 194, 196f

bank rockfish (Sebastes rufus), 18t, 23t, 100f,
102, 105t, 262f

Barathronus pacificus, 353t
barcheek pipefish (Syngnathus exilis), 111f,

151f, 154f, 155t, 598
barge fishing, 580, 582–83, 583f, 588
Barham, E. G., 368
barracuda (Sphyraena argentea), 19t, 61, 96f,

236t, 293, 330, 332f, 390, 523t; abun-
dance of, 336, 337t; and commercial
fishing, 574, 575f, 587; larval stages of,
295f, 297f, 300f, 302, 311; and recre-
ational fishing, 581, 582, 583, 584, 585t;
seasonal movement of, 541–42; in surf
zone, 150t, 154, 155t, 158t
in harbors, 157t, 158t, 159f, 160–61t; in
kelp bed/rocky reef, 239f, 241f

barracuda (Sphyraena ensis), 7t, 20t, 25t, 236t
barracudinas (Paralepididae), 279f, 351t;

Lestidiops ringens, 277, 280, 351t, 355f, 370f
barred pipefish (Syngnathus auliscus), 20t, 88,

97f, 111f, 152; in bays and estuaries, 93f,
126t, 134f, 145t

barred sand bass. See Paralabrax nebulifer
barred surfperch (Amphisticus argenteus), 18t,

150t, 151f, 154f, 155t, 160t
barreleye (Macropinna microstoma), 349t
Barry, J. P., 133
basketweave cusk-eel (Ophidion scrippsae), 96,

98f, 163, 181f, 182f; larval stages of,
277t, 280f, 293, 295f, 297f, 298; trophic
relations and, 397f

basking shark (Cetorhinus maximus), 19t,
326f, 336t, 390, 518t

bass. See Morone saxatalis; Paralabrax spp.;
Serranidae (seabasses)

Bass, A. H., 491
Bassozetus spp. (cusk-eel), 360. See also cusk-

eels (Ophididae)
Bathophilus filifer (threadfin dragonfish), 350t
Bathophilus flemingi (highfin dragonfish),

351t, 357f
Bathyagonus spp.: B. infraspinatus, 21t; B.

nigripinnis, 17t, 21t; B. pentacanthus (big-
eye poacher), 178t, 197f

Bathygobius spp., 211, 493, 498
Bathylagidae (deep-sea smelts), 349t, 354,

365, 370t; B. bericoides, 310f; B. nigrigenys
(blackchin blacksmelt), 349t; B. ochoten-
sis (popeye blacksmelt), 276t, 277–78f,
365, 519t

Bathylagus pacificus (Pacific blacksmelt), 310f,
349t, 354, 355f, 370f; swim bladder of,
365, 366t

Bathylagus wesethi (snubnose blacksmelt),
349t, 354, 355f, 360t, 370f; larval stages
of, 276t, 277f, 279f, 280, 285–86, 289f,
368; swimbladder of, 365, 366t
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Bathylychnops exilis (javelin spookfish), 349t
Bathymasteridae (ronquils), 100f, 186, 238f;

Rathbunella spp., 18t, 72, 72f, 235t, 522t,
532t

bathypelagic zone (deep sea), 320, 321f,
342–77; benthic and benthopelagic fishes,
369–77; bioluminescence and, 342, 343,
345t, 354, 356; chemistry of buoyancy in,
365–68; ecological groupings in, 363–64;
feeding in, 364–65; geographic variations,
359; geologic features, 344, 346; grenadier
spp., 353t, 369, 373–77, 390; growth and
reproduction, 368–69; mesopelagic fishes
and, 343, 345t, 346, 348, 406; midwater
fishes, 348, 354–59; physical features of,
344–48; trophic relations in, 402f, 406;
vertical distribution in, 363; water types
and currents, 346–48. See also bristle-
mouths; lampfish; specific species

Bathyraja spp. (deep-sea skates): B. abyssicola,
19t, 22t, 353t, 372f; B. interrupta, 17t,
22t; B. spinosissima, 19t, 22t; B. trachura
(black skate), 18t, 353t

Bathysaurus mollis (highfin lizardfish), 353t,
369, 372f, 374

Batoidae (rays), 184, 539, 574. See also bat ray;
Myliobatiformes; Rajidae; Torpedinidae

Batrachoididae (toadfishes), 106t, 178t, 180t,
210, 532t; reproduction and, 493, 503,
504, 506. See also Porichthys spp.

bat ray (Myliobatis californicus), 19t, 95f, 233t,
337t, 429, 518t, 535t; in bays and estuar-
ies, 127t, 128f, 132f, 134f, 137f; feeding
of, 394; subsistence fishing and, 568; in
surf zone, 150t, 153, 156f, 157t, 158t, 160t

Baumgartner, T. R., 624
Baxter, J. L., 588
bay blenny (Hypsoblennius gentilis), 19t, 95f,

111f, 236t, 455, 532t; in bays and estuar-
ies, 126t, 134f, 136t, 137f, 145t

bay goby (Lepidogobius lepidus), 18t, 98f, 155t,
158, 161t, 453t, 534; in bays and estuar-
ies, 126t, 128f, 132f; larval stages of, 292,
294f, 298, 300, 303, 304f

bay pipefish (Syngnathus leptorhyncus), 18t,
95f, 111f, 429, 475; in bays and estuar-
ies, 126t, 128f, 129f, 132f, 134f, 136t,
137f, 145t; in surf zone, 151, 152f, 153t;
trophic relations and, 396f, 402

bays and estuaries (BE), 82t, 84f, 85t, 86f, 88,
119–45; alien species in, 130–31, 618–19;
analysis of, 104t; background to, 120–22;
Baja California, 120, 121f, 136–37; central
California, 121f, 131–33; dendograms, 8,
11f, 14f, 124f; ecological classification,
123–24; future studies, 144–45; high pro-
ductivity and biomass, 138–39; interan-
nual variability, 140–42; introduction to,
119–20; larval assemblages in, 303–5; lati-
tudinal distribution, 122–23; northern
California, 124–25, 128–31; nursery func-
tion of, 142–43, 303–5, 468; salinity in,
120, 122f, 123f; seasonality in, 139–40;
southern California, 121f, 133–36;
species, 93f, 95f; species diversity in,
137–38; species in jeopardy, 125, 128–30;
trophic relationships in, 396–98, 400–402

Beamish, R. J., 306
bearded eelpout (Lyconema barbatum), 18t, 22t,

179t, 183f, 185f; foraging guild, 196f, 197f
Beattie, A. J., 554
Beck, M. W., 119, 143, 223
Behrents, K. C., 214, 247, 435–36, 438, 441
Bellator gymnostetus (nakedbelly sea robin),

178t, 183f, 196f
Bellator xenisma, 20t, 24t

Bellwood, D. R., 57
Belonidae (needlefishes), 73
belt transect sampling, 229–30, 231, 232
Bennett, W. A., 616
Benthalbella spp. (pearleyes): B. dentata

(northern pearleye), 351t, 370f; B. infans,
519t; B. linguidens (longfin pearleye), 351t

benthic eggs, 77
benthivores, 65, 395
benthopelagic fishes, 345t
benthopelagivores, 193, 403
benttooth bristlemouth. See Cyclothone acclin-

idens
Bernardi, Giacomo, 5
Berry, F. H., 359, 361
beryciforms, 57, 66
Beryx splendens, 520t
bigeye poacher (Bathyagonus pentacanthus),

178t, 197f
bigeye thresher shark, 89f, 326f, 337t
bigeye trevally (Caranx sexfasciatus), 7t, 21t
bigeye tuna, 89f, 326f, 337t
bigfin eelpout (Lycodes cortezianus), 18t, 22t,

179t, 184, 185f, 197f
bigmouth sole (Hippoglossina stomata), 19t,

23t, 98f, 236t, 398f, 535t, 606; on conti-
nental shelf, 179t, 182f, 183f; foraging
guild, 192f, 195f, 196f; larval stages of,
293, 295, 302

bigscale goatfish (Pseudupeneus grandisquamis),
7t

bigscale pomfret (Taractes longipinnis), 327f, 330
bigscales (Melamphaes spp.), 279f, 280, 352t,

359; M. acanthomus (slender bigscale),
352t; M. lugubris (highsnout bigscale),
277, 308f, 352t, 358f; M. parvus (little
bigscale), 277, 352t; Scopelogadus mizolep-
sis bispinosus, 352t, 361, 365, 366t

big skate (Raja binoculata), 18t, 177t, 181f,
182f, 183f, 518t; foraging guild, 194f,
195f, 196f

billfishes, 335t, 429, 530. See also Makaira;
swordfish (Xiphias gladius)

biogeography, 3–15, 190, 622; climatic per-
spectives and, 4–5, 14–15; cluster analy-
sis of bay and non-bay species, 10–11;
dendrograms, 7–8, 8, 11f; distribution
patterns and, 5–6; end points of species
ranges, 8–9, 12f, 13f; latitude and ordina-
tion, 11–14, 243; phylogeography and,
26; regions and provinces, 3–4; species
richness and, 5, 6–8

biological clocks, 548–49
bioluminescence, 342, 343, 345t, 354, 356;

reproduction and, 491; symbiotic rela-
tions and, 557–58

birds, and pollutants, 602
black-and-yellow rockfish (Sebastes chrysome-

las), 19t, 67f, 91f, 162t, 215t, 219t; in
kelp bed/rocky reef, 234t, 237f, 240f;
movement of, 531, 536t; recruitment of,
415, 420; territoriality of, 453t, 455–56f,
457f; trophic relations and, 399t, 403

blackbelly dragonfish (Stomias atriventer),
351t, 356, 357f, 366t, 370f; larval stages
of, 277, 279f, 280; trophic relations of,
402f, 406

blackbelly eelpout (Lycodes pacificus), 18t, 98f,
179t, 183f, 192f, 196f, 538t

black bullhead, 129f
black croaker (Cheilotrema saturnum), 95f,

145t, 153, 155t, 156f, 157t
black cusk-eel (Cherublemma emmelas), 177t,

197t
black eelpout (Lycodes diapterus), 17t, 22t,

354t
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blackeye goby (Rhinogobiops nicholsii), 19t,
60, 61f, 76, 162t, 420, 506; habitat of,
102, 105t; in kelp bed/rocky reef, 236t,
238f, 239f, 240f, 247; in mid-depth
rocky reef, 99f, 255, 260f, 263t; move-
ment and activity patterns of, 523t, 531,
534t, 545; predation study of, 431–32f,
434–37f, 438, 439–42, 460–61; reproduc-
tion and, 494, 497; territoriality of, 455

blackfinned snailfish (Careproctus cypselurus),
353t

blackgill rockfish (Sebastes sp.), 101f
black hagfish (Eptatretus deani), 18t, 101f,

353t, 372f
blackline snipe eel (Avocettina infans), 354, 355f
blacklip dragonet (Synchiropus atrilabiatus), 7t,

20t, 25t, 179t, 183f, 196f
black marlin (Makaira indica), 20t, 25t, 323,

333
blackmouth eelpout (Lycodapus fierasfer), 17t,

22t, 354t
black perch. See Embiotoca jacksonii
black prickleback (Xiphister atropurpureus),

18t, 90f, 236t, 498, 522t; in rocky inter-
tidal zone, 209t, 210, 211f, 215t, 216f;
trophic relations and, 394, 399f, 403

blackrag (Psenes pellucidus), 328f, 330
black rockfish (Sebastes melanops), 17t, 70,

70f, 91f, 111f, 255, 475, 585t; in kelp
bed/rocky reef, 237f, 240f; rocky inter-
tidal zone, 215t, 216f, 217t, 219t; in surf
zone, 151, 152f, 155t

black skate (Bathyraja trachura), 18t, 353t
blacksmelt. See Bathylagus spp.
blacksmith. See Chromis punctipinnis
blackspot wrasse (Decodon melasma), 7t, 20t,

24t
black swallower (Chiasmodon niger), 344, 

522t
blacktail snailfish (Careproctus melanurus),

18t, 22t, 353t, 372f; on continental shelf,
178t, 184, 185f, 197f

blacktip poacher (Xeneretmus latifons), 18t,
23t, 98f, 178t, 183f, 192f, 196f, 532t

blackwing flyingfish, 326f
bleeding wrasse (Polylepium cruentum), 179t,

183f, 196f
Blenniidae (combtooth blennies), 236t, 289,

532t; reproduction and, 485, 491, 493,
502, 504. See also Hypsoblennius spp.

Blepsias cirrhosus (silverspotted sculpin), 17t,
151, 152f, 153t; reproduction in, 486,
499 500t

blind goby (Typhlogobius californiensis), 19t,
24t, 211, 497, 532t; symbiotic relations
of, 559–60, 560f

blob sculpin (Psychrolutes phrictus), 353t,
372f, 521t

bluebanded goby (Lythrypnus dalli), 19t, 23t,
61f, 92f, 236t; activity patterns of, 534t,
545; in kelp bed/rocky reef, 236t, 238f,
247; phylogenetic characteristics of, 43,
44f, 45t, 46t, 49, 623; predation and,
431–32f, 434–37f, 438, 439–42, 460–61;
recruitment of, 419–20, 422; reproduc-
tion and, 487; symbiotic relations of,
555, 556f, 557t

bluebanded ronquil, 100f, 238f
blue chromis. See Chromis punctipinnis
bluefin tuna (Thunnus thynnus), 89f, 401f,

542; commercial fishing of, 573, 578;
feeding behavior of, 389, 390; in pelagic
zone, 326f, 330, 336t, 337t

bluefish (Pomatomus saltatrix), 149, 521t
bluehead wrasse (Thalassoma bifasciatum),

487, 488



blue lanternfish (Tarletonbeania crenularis),
306, 351t, 357f, 359, 368; swimbladder
of, 366t, 367; trophic relations of, 402f

blue marlin (Makaira nigricans), 332
blue rockfish (Sebastes mystinus), 18t, 59f, 91f,

215, 416; in deep rock habitat, 255, 260f;
fishing and, 584, 585t, 590; in kelp
bed/rocky reef, 234t, 237f, 240f, 242,
243f; reproduction and, 494; seasonal
movement of, 537t, 542; trophic rela-
tions and, 394, 404

blue shark (Prionace glauca), 20t, 89f, 326f,
330, 337t, 389, 518t; movement of, 524,
532t, 540, 542, 543; telemetry and,
527–28; trophic relations and, 401f

bocaccio (Sebastes paucipinnis), 18t, 59, 234t,
334f, 484f, 632; commercial fishing of,
575, 589, 590; in deep rock habitat, 256,
260f, 261f, 263t; epibenthic, 539; habitat
for, 100f, 103; larval stages of, 276t, 309f;
movement of, 528, 537t, 541; recre-
ational fishing and, 584, 585t; young-of-
year (YOY), 111f, 261, 262f

Bodianus diplotaenia (Mexican hogfish), 235t
Bodkin, J. L., 241, 244, 246
Boehlert, George W., 270, 305
Bone, Q., 368
bonefish (Albula vulpes), 20, 135t, 145t, 518t,

532t
bonehead sculpin (Artedius notospilotus), 18t,

153t
bonito (Sarda chiliensis), 20t, 87, 89f, 236t,

585t; in coastal pelagic zone, 154, 157t,
158t, 159f, 160t; commercial fisheries
and, 574, 575; feeding of, 406; in pelagic
zone, 330, 332f, 336t, 337t; pollution
and, 600, 601; recreational fishing and,
581, 583, 584; reproduction and, 494;
seasonal movement of, 541–42; trophic
relations and, 401f

Booth, F. E., 571
boreal region, 330
Borostomias panamensis (Panama snaggle-

tooth), 351t, 357f, 366t
Bothidae (lefteye flounders), 176, 180t, 329.

See also Paralichthyidae
Bothragonus swanii (rockhead), 17t, 70
Bothrocara brunneum (two-line eelpout), 18t,

22t, 354t, 372f
Bothrocara molle, 18t, 22t
bottlelight (Danaphos oculatus), 350t, 359,

366t, 370f
Bowen, B. W., 624
Boyle, K. S., 403
Brachyistius frenatus (kelp perch), 19t, 71f, 75,

111f, 162t, 422, 477, 494; in kelp
bed/rocky reef, 92f, 235, 239f, 240f;
movement and activity patterns of, 533t,
544, 556f, 557t; predation and, 431f,
438–39, 440f, 442f; trophic relations
and, 395, 400f, 404

Bradbury, J. W., 488
Brama japonica, 20t, 22t, 521t
Brantley, R. K., 491
Bray, Richard N., 433, 524
breeding, 531. See also reproduction
Bregmaceros atlanticus, 519t
Breitberg, D. L., 455
Brevoortia tyrannus (Atlantic menhaden), 469,

546, 600
Brewer, G. D., 305, 362
Briggs, J. C., 174
bristlemouths (Gonostomatidae), 290, 350t,

354, 359, 365, 370f. See also Cyclothone
spp.

brittlestar (Ophiopthalmus normani), 371, 540

broadfin lanpfish (Nannobrachium ritteri), 351t,
356, 357f, 359, 368, 370f; larval stages of,
276t, 277f, 279, 280, 305; swimbladder of,
366t, 367; trophic relations of, 402f

bronzespotted rockfish (Sebastes gilli), 18t,
24t, 258t

bronzestripe grunt (Orthopristis reddingi),
178t, 181f, 182f, 194f, 195f

Brooks, A. J., 249–50
broomtail grouper (Mycteroperca xenarcha),

20t, 23t, 58, 234t
Brosmophycis marginata (red brotula), 18t,

186, 233t, 238f, 519t
brotulas. See Bythitidae (brotulas)
Brown, D. W., 359, 360t
Brown, James H., 5, 621
brown algae (Pterygophora californica), 228, 246
brown cat shark (Apristurus brunneus), 18t,

21t, 101f, 177t, 184, 185f, 197f
brown Irish lord (Hemilepidotus spinosus), 17t,

91f, 234t, 238f, 296f
brown rockfish (Sebastes auriculatus), 19t, 22t,

111f, 255, 270; in kelp bed/rocky reef,
92f, 234t, 240f; movement of, 536t, 542;
in surf zone, 152, 155t

brown smoothhound (Mustelus henlei), 19t,
95f, 127t, 128f, 233t; in surf zone, 153,
156f, 157t, 158t

brownsnout spookfish (Dolichopteryx
longipes), 349t

brown trout (Salmo trutta), 612t, 616
buffalo sculpin (Enophrys bison), 17t, 234t,

485, 486, 500
bulbous dreamer (Oneirodes eschrichtii), 352t
bullet mackerel, 337t
bull sculpin (Enophrys taurus), 17t
bullseye puffer (Sphoeroides annulatus), 20t,

25t, 95f, 96, 137f, 236t, 237f, 241f
buoyancy and swim bladders, 365–68
Bureau of Commercial Fisheries (BCF), 269
Burge, R. T., 245
Busby, P. J., 31
butterflyfishes (Chaetodontidae), 63–64,

235t, 394, 506, 522t; Chaetondon humer-
alis, 20t, 24t, 235t; Prognathodes falcifer,
20t, 24t, 220, 235t

butterfly ray (Gymnura marmorata), 20t, 135t,
518t

butter sole (Isopsetta isolepis), 17t, 174, 179t,
181f, 194f, 296f

Bythitidae (brotulas), 185f, 186, 484, 504; red
brotula (Brosmophycis marginata), 18t,
186, 233t, 238f, 519t

cabezon. See Scorpaenichthys marmoratus
Cabrillo Beach, 161f, 162, 164f
Caelorinchus scaphopsis (shoulderspot), 369
Caillet, G. M., 154, 364, 371
Calamus brachysomus (Pacific porgy), 20, 24t,

137f, 235t, 521t
CalCOFI. See California Cooperative Oceanic

Fisheries Investigations (CalCOFI)
calico rockfish (Sebastes dallii), 19t, 98f, 187,

234t, 398f, 416; movement of, 536t, 542
calico surfperch (Amphisticus koelzi), 19t, 97f,

585t; in surf zone, 150t, 151, 152f, 153t
California barracuda. See barracuda

(Sphyraena argentea)
California butterfly ray (Gymnura marmorata),

20t, 135t, 518t
California Channel Islands, 33, 36, 46–49,

228, 240, 603, 624
California clingfish (Gobiesox rhessodon), 19t,

90f, 212–13, 215t, 216f, 238f, 403
California Cooperative Oceanic Fisheries

Investigations (CalCOFI), 269–70, 271,

275–302, 313, 361, 362, 368–69, 628. See
also ichthyoplankton assemblages

California corbina. See corbina
California Counter Current, 47, 347
California Current, 47, 320, 329, 347, 368,

629; pelagic fishes and, 333–36; phylo-
geography and, 38, 40, 41

California Current region, ichthyoplankton
studies in, 269, 270, 280, 283, 287–88,
306. See also ichthyoplankton assem-
blages

California Department of Fish and Game
(CDFG), 168, 169, 269, 587, 588, 617;
and recreational fishing, 580, 583, 590,
591; and sardine industry, 571, 572, 573

California Fish and Game (journal), 587
California flashlight fish (Protomyctophum

crockeri), 351t, 357f, 359, 370f; larval
stages of, 276t, 277f, 279f, 280, 306, 368;
swimbladder of, 366t, 367

California grenadier. See Nezumia stelgidolepsis
California grunion (Leuresthes tenuis), 95f,

145t, 161t; in surf zone, 150t, 151f
California halfbeak (Hyporhampus rosea), 19t,

73, 88, 93f, 135t, 136t, 328
California halibut. See Paralichthys californicus
California headlightfish (Diaphus theta), 305,

351t, 356, 357f, 359, 360t, 363, 366t;
trophic relations of, 402f

California killifish (Fundulus parvipinnis),
10–11, 19t, 34t, 41, 42f, 88, 533t; abun-
dance of, 142, 143f, 145t; in bays and
estuaries, 93f, 120, 126t, 129f, 132f, 134f,
137f, 138; pollution and, 601; trophic
relations and, 396f, 401

California lanternfish (Symbolophorus
californiensis), 351t, 357f, 358, 359, 402f;
larval stages of, 276t, 277f, 279f, 280,
282f; swimbladder of, 366t, 367

California lizardfish (Synodus lucioceps), 18t,
98f, 155t, 538t; on continental shelf,
173, 177, 181f, 182f, 183f; foraging
guilds, 192f, 194f, 195f, 196f; larval
stages of, 277, 293, 295f, 301, 302f;
trophic relations and, 395, 397f, 398f

California moray (Gymnothorax mordax), 19t,
24t, 95f, 545, 555, 558f; activity patterns
of, 545, 549; in harbors, 157t, 158t; in
kelp bed/rocky reef, 233t, 238f, 239f,
241f, 243f

California needlefish (Strongylura exilis), 73,
135t

California rattail, 101f, 372f
California roach, 128f, 129f
California sardine. See Sardinops sagax
California sheephead. See Semicossyphus pulcher
California skate (Raja inornata), 18t, 98f,

177t, 181f, 182f, 183f; foraging guild,
194f, 195f, 196f

California slickhead (Alepocephalus tenebro-
sus), 20t, 21t, 101f, 353t

California smoothtongue: See Leuroglossus
stilbius

California subregion, 27
California tonguefish. See Symphurus atriacauda
California Transition Zone, 5
Callionymidae (dragonets), 176, 180t. See

also blacklip dragonet
camouflage. See cryptic species
canary rockfish (Sebastes pinniger), 18t, 99f,

255, 260f, 263t; fisheries and, 585t, 589,
591

canneries, 569, 570–74, 579
cannibalism, 436, 500–502
Cannon, Ray, 590
Canthigaster spp. (pufferfish), 503, 523t
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canyon species, 100f
Caracanthus spp., 520t
Carangidae (jacks), 9f, 10f, 62, 77, 106, 150,

329, 393; C. caballus, 20t, 23t; C. caninus
(Pacific crevalle jack), 7t, 20t, 25t; 
C. sexfasciatus (bigeye trevally), 7t, 21t;
C. vinctus (cocinero), 7t, 20t

Carapus spp., 308f, 519t
Carcharhinidae (sharks), 9f, 10f; C. brachyurus,

20t; C. leucas, 20t, 24t; C. longimanus
(whitetip shark), 19t, 25t, 328f, 331; C.
obscurus, 19t, 24t; C. remotus, 24t. See also
Scyliorhinidae (cat sharks); Squalidae
(dogfish sharks); Triakis (hound sharks)

Carcharodon carcharias (white shark), 20t, 22t,
89f, 337t, 390; movement of, 530, 534t,
542; pollution and, 601

carcinogens. See DDT and PCB contamination
cardinalfishes (Apogonidae), 66, 234t, 506,

547, 548. See also Apogon spp.
Careproctus spp. (snailfishes), 353t, 486, 521t.

See also Liparis spp.
Careproctus melanurus (blacktail snailfish), 18,

22t, 353t, 372f; on continental shelf,
178t, 184, 185f, 197f

Carey, F. G., 543
Caristius macropus, 521t
Carlisle, J. G., Jr., 150
Carlton, J. T., 612
carnivores, 394. See also piscivorous fish
Carpelan, L. H., 473
Carr, M. H., 248, 419, 436, 441, 445
Carroll, R. L., 57
Cartamil, D. P., 540
Case, J. F., 358
Cass-Calay, S. L., 305
catadromous fishes, 124, 126t, 134f
Cataetyx rubrirostris (rubynose brotula), 186
catch data, 525, 585t
catch per unit effort (CRUE), 229, 371
cat sharks. See Apristurus spp.; Scyliorhinidae

(cat sharks)
Caulolatilus princeps (ocean whitefish), 20t,

22t, 35t, 87, 311f, 521t; in kelp
bed/rocky reef, 92f, 234t, 237f, 239f; and
recreational fishing, 586

Caulophryne spp., 309f, 520t
Cebidichthys violaceus (monkeyface prickle-

back), 18t, 75, 90f, 235t, 558; feeding
and trophic relations, 389, 394, 399f,
403; movement and activity of, 527,
530, 538t, 543; in rocky intertidal zone,
207, 209t, 211, 212, 215t, 216f, 219, 220f

Cech, J. J., 123
Cenozoic influences, 58, 68–70, 621
Centrarchidae (sunfishes), 393. See also Mola

mola (ocean sunfish)
Centro Interdisciplinario de Ciencias Marinas

(CICIMAR), 270
Centropomis undecimalis, 521t
Centropyge spp., 522t
Centroscyllium nigrum (combtooth dogfish),

353t
Centrostephanus coronatus (sea urchin), 441.

See also sea urchins
Cephalopholis boenak, 497
Cephaloscyllium ventriosum (swell shark), 21t,

23t, 95f, 153, 156f, 157t, 158t; activity
patterns of, 536t, 544, 549; in kelp
bed/rocky reef, 233t, 239f

Cepola rubenscens, 522t
ceratioids (angler fish), 324, 358, 406, 487,

520t, 558f
Ceratoscopelus townsendi (dogtooth lampfish),

351t, 358, 366t, 369; larval stages of,
276t, 277f, 279, 280, 305

Ceratoscopelus warmingii (lampfish), 280
Cetengraulis mysticetus, 20t, 24t
Cetomimus sp, 520t
Cetorhinus maximus (basking shark), 19t,

326f, 330, 336t, 518t
Chaenopsidae (pikeblennies), 236t, 289;

Chaenopsis alepidota (orangethroat pike-
blenny), 19t, 24t, 43, 44f, 45t, 46t, 137f.
See also Neoclinus spp.

Chaetodipterus zonatus, 20t, 25t, 523t
Chaetodontidae (butterflyfishes), 63–64,

235t, 394, 506, 522t; C. humeralis (three-
banded butterflyfish), 20t, 24t, 235t;
Prognathodes falcifer, 20t, 24t, 220, 235t

chameleon goby (Tridentiger trigonocephalus),
612–13, 612t

chameleon rockfish (Sebastes phillipsi), 17t,
23t, 258t

chameleon wrasse (Halichoeres dispilus), 92f,
235t, 237f, 241f

Channel Islands. See California Channel
Islands

Channel Islands clingfish (Rimicola cabrilloi),
7t, 17t, 24t

Chanos chanos (milk fish), 519t, 612t, 618
Chauliodus macouni (Pacific viperfish), 351t,

356, 357f, 365, 366t, 370f, 519t; trophic
relations and, 395, 402f, 406

Chavez, F. P., 5, 15, 629, 631
cheekspot goby (Ilypnus gilberti), 95f, 154f,

155t, 159, 161t, 534; in bays and estuar-
ies, 126t, 134f, 136t, 137f, 145t, 303;
trophic relations and, 396f, 401

Cheilodactylus spectabilis, 522t
Cheilopogon spp. (flyingfish), 323, 328, 331,

405; C. heterurus, 20t, 25t, 520t; C. pin-
natibarbatus (California flyingfish), 19t,
22t, 405

Cheilotrema saturnum (black croaker), 19t,
95f, 145t, 153, 535t; in kelp bed/rocky
reef, 235t, 239f

Cherublemma emmelas (black cusk-eel), 177t,
197f

Chess, J. R., 75, 188, 546
Chess, Tony, 55
Chiasmodon niger (black swallower), 344, 522t
Chilara taylori (spotted cusk-eel), 19t, 98f,

163, 176, 177t, 398f; on continental
shelf, 182f, 183f, 185f; foraging guild,
192f, 194f, 195f, 196f, 197f; movement
patterns of, 535t, 546

Childress, J. J., 406
chilipepper (Sebastes goodei), 19t, 100f, 172,

262f; fisheries and, 575, 585t, 590
Chiloconger dentatus (thicklip conger), 177t,

183f, 195f, 196f
Chilomycterus reticulatus, 20t, 24t
Chimaeridae (chimaeras), 106t; on continen-

tal shelf, 175, 177t, 180t
china rockfish (Sebastes nebulosus), 17t, 76,

76f, 234t, 240t
chinook salmon (Oncorhynchus tshawytscha),

17t, 153t, 233t, 330, 331f, 630; in bays
and estuaries, 93f, 126t, 128f, 130t, 131;
fisheries and, 569, 579, 585t, 589, 628;
phylogeography and, 30t, 31–32, 32t, 39

Chirolophus decoratus (decorated warbonnet),
7t, 17t, 236t

Chirolophus nugator (mosshead warbonnet),
17t, 236t

Chitonotus pugetensis (roughback sculpin),
19t, 22t, 98f, 398f, 532t; on continental
shelf, 176, 178t, 182f, 189; foraging
guild, 192f, 195f

Chlamydoselachus anguineus, 17t, 21t, 518t
Chloroscrombrus orqueta, 20t, 24t
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Choat, J. H., 57
Chotkowski, M. A., 221
Chromis alta (silverstripe chromis), 235t
Chromis atrilobata (scissortail chromis), 92,

235t, 241f
Chromis punctipinnis (blacksmith), 19t, 35t,

74, 87, 92f, 157t, 416; cleaner behavior
of, 556f, 557f; feeding of, 63f, 390; in
harbors, 157t, 159, 162t; in kelp
bed/rocky reef, 235t, 237f, 239f, 241f,
242, 243f; larval stages of, 293, 295f,
301, 302; movement and activity pat-
terns of, 535t, 542, 544, 546, 548;
trophic relations and, 400f

chub mackerel. See Scomber japonicus
chum salmon (Oncohynchus keta), 17t, 21t,

130t, 233t
Cichlidae (cichlids), 72, 497. See also Tilapia

spp. (cichlids)
cigarfish (Cubiceps spp.), 333, 523t, 559
cigar shark (Isistius braziliensis), 561, 561f
circadian rhythms, 548–49
Cirrhitichthys aureus, 522t
Cirriformia luxuriosa (polychaete worm), 220
Citharichthys spp. (sanddabs), 193, 294, 305,

606–7; C. fragilis (gulf sanddab), 7t, 20t,
277f, 278f, 280; C. gordae (mimic
sanddab), 179t, 183f, 193, 196f; DDT
concentrations in, 601, 602f, 603; larval
stages of, 276t, 280, 291, 297

Citharichthys sordidus (Pacific sanddab), 98f,
157t, 299, 403, 535t; on continental
shelf, 172, 173, 179t, 182f, 258; diel
movement of, 543; foraging guild, 192f,
195f; larval stages of, 19t, 98f, 157t,
276t; pollution and, 600, 601, 602f, 605,
606; recreational fishing and, 583, 585t;
trophic relations and, 398f, 403

Citharichthys stigmaeus (speckled sanddab),
19t, 60, 61f, 236t, 258, 631; in bays and
estuaries, 127t, 128f, 132f; on continen-
tal shelf, 96, 97f, 103, 176, 179t, 181f;
foraging guilds, 192f, 194f; in harbors,
158, 161t; larval stages of, 276t, 277–78f,
280, 298, 299; movement of, 535t, 543;
pollution and, 601, 602f, 606; in surf
zone, 152f, 153t, 155t; trophic relations
and, 397f, 403

Citharichthys xanthostigma (longfin sanddab),
19t, 23t, 98f, 398f, 535t; on continental
shelf, 179t, 181f, 182f, 183f; foraging
guild, 193, 194f, 195f, 196f; larval stages
of, 276, 277–78f, 280; pollutant concen-
trations in, 600, 601, 602f

Clark, Frances, 572, 588
Clarke, G. L., 365
Clarke, T. A., 227, 453
cleaning symbiosis, 555–57, 556f, 557t
Clevelandia ios (arrow goby), 11, 19t, 34t, 159,

161t, 523t, 533t, 600; in bays and estuar-
ies, 93f, 126t, 128f, 129f, 132f, 134f, 136t,
138t, 143f, 145t; larval stages of, 294,
298, 303, 304f; symbiotic relations of,
559, 559f; trophic relations of, 396f, 401

climate change, 4–5, 14–15, 36–38, 47, 621–33;
in Baja California, 41; eutrophication and,
145; global warming and, 632–33; over-
fishing and, 625–26; rocky intertidal zone,
205, 221–22, 630; trophic interactions
and, 631–32. See also ENSO; PDO

clingfish (Rimicola spp.): R. cabrilloi (Channel
Islands clingfish), 7t, 17t, 24t; R. dimorpha,
18t, 24t; R. eigenmanni (slender clingfish),
19t, 25t, 92f, 111f, 236t, 238f; R. muscarum
(kelp clingfish), 18t, 111f, 155t, 236t,
238f, 405. See also Gobiesox spp.



Clinidae (kelpfish), 9f, 10f, 71–72, 105, 106t,
217f, 236t, 532t; reproduction and, 491,
495

Clinocottus spp. (sculpins), 128f, 500; 
C. acuticeps (sharpnose sculpin), 17t,
209t, 498f, 500t, 521t; C. embryum, 18t,
420; C. recalvus (bald sculpin), 19t, 209t,
215t, 394, 500t

Clinocottus analis (wooly sculpin), 35t, 90f,
399f, 403, 532t, 628; hypoxia and, 468;
parental care in, 500t, 507; in rocky inter-
tidal zone, 209t, 211, 215t, 217f, 220f

Clinocottus globiceps (mosshead sculpin), 17t,
21t, 209t, 215t, 217f, 420, 500t; feeding
of, 390, 392

Clupea pallasi (Pacific herring), 72, 152f, 153t,
214, 304f, 331f, 429; in bays and estuar-
ies, 93f, 127t, 128f, 129f, 132f, 138t;
commercial fishing of, 574, 576; on con-
tinental shelf, 172, 195f; feeding of, 390,
393, 394; and reproduction, 494

Clupeidae (herrings), 72, 106t, 149, 304, 570,
574; C. harengus, 17t, 303, 325; commer-
cial fishing of, 578; and reproduction,
494, 496

coastal pelagic (CP) zone, 82t, 85t, 86f, 89f,
91, 96f, 106, 109, 154–56; analysis of,
104t

coastal species, 8, 17–21t; dendrogram for,
11, 11f; phylogreographic characteristics
of, 34–35t

cocinero (Caranx vinctus), 7t, 20t
cockscombs. See Anoplarchus spp.
cod. See Gadidae (cods)
codlings (Moridae), 175, 177t, 180t
Cohen, A. N., 612
coho salmon (Oncorhynchus kisutch), 18t, 30t,

31, 32, 88, 330, 331f; in bays and estuar-
ies, 126t, 128f, 130t

Collisella limatula (limpet), 220
Cololabis saira (Pacific saury), 19t, 330, 405,

520t, 624
coloration: anti-predatory, 428–29; courtship

and, 488, 489, 490, 493, 494. See also
crypsis

Colpichthys regis (false grunion), 622
Columbia River, 31
Colwell, R. K., 451
combfishes. See Zaniolepsis spp.
combtooth blennies (Blenniidae), 236t, 289,

532t; reproduction and, 485, 491, 493,
502, 504

combtooth dogfish (Centroscyllium nigrum),
353t

commensalism, 554, 558–61
commercial fisheries, 337t, 525, 567, 568–80,

587; (1850-1899), 568–70; (1900-1950),
570–77; (1951-2001), 577–80; balloon
trawls and, 575, 577; canneries and,
570–74, 579; competition with recre-
ational fishing, 589–92; drying/salting,
569–70; fishing techniques, 575–76; freez-
ing and, 569, 575, 577, 579; globalization
of, 578–79; landings made (1981-1999),
580t; market fisheries, 574–77; nets, 571,
575, 576, 578f, 579–80, 589, 590–91;
pelagic wetfish and, 570, 573–74; purse
seines, 571, 572, 573, 575, 577, 588;
racism and, 586–87; reduction in, 570–74,
579; regulation of, 572, 573, 580, 586–89;
sardines, 569, 570–73, 578–79, 588, 590;
technology revolution in, 577–78; tradi-
tional, 579–80; trawling and, 570, 575,
577; tuna, 333f, 337t, 570–77, 579

Commercial Passenger Fishing Vehicles
(CPFVs), 580–84, 583f, 584f, 588

competition, 415, 449–65; in context, 461–62;
definition and concept of, 449–51;
density-dependent, 449, 453; direct obser-
vation of, 450, 454; disturbance and, 472,
477; exploitation, 449; interference, 429,
449; interspecific, 443, 450, 451–61; niche
overlap and, 451, 452f, 456, 457, 458f;
predation and, 438, 443; resource
partitioning and, 450, 454; territoriality
and, 450, 451, 453t, 454, 455–56

Congleton, J. I., 468
Congridae (conger eels), 175, 177t, 180t,

183f, 195f, 196f
Connell, J. H., 311, 434, 442, 466
conservation, 569, 572, 587, 589; recruit-

ment and, 422–23
continental shelf and slope, 96, 167–99;

assemblages, 172–73; deep shelf assem-
blages, 258t; diel behavior, 188; distribu-
tion of families in, 175–76; ecological seg-
regation, 190–95; feeding and foraging,
188–92, 192f, 194–97f; foraging guilds,
190–92; interactions with other organ-
isms, 195–95; life zones, 174–75; mobility
and migration on, 187–88; morphological
attributes, 184, 186; natural history traits,
185; other regions compared, 196–98;
overview of scientific studies, 168–71;
physical and biological conditions,
167–68; physical changes with depth,
168; population characteristics, 171–72;
sampling methods, 170–71; soft-bottom
habitat, 167–68; taxonomic composition,
in surveys, 172; topography, 167; trawl
survey assessments, 171–73; zoogeo-
graphic provinces, 173–74. See also inner
shelf (IS); outer shelf (OS)

Cook, A. E., 219–20, 223, 407
copper rockfish (Sebastes caurinus), 17t, 111f,

255, 260f, 270, 585t; on continental
shelf, 178t, 182f, 195f; in kelp bed/rocky
reef, 92f, 234t, 240t; recruitment of, 415;
seasonal movement of, 536t, 539, 542; in
surf zone, 152, 155t

coralline scuplin (Artedius corallinus), 18t, 22t,
91f, 234t, 238f

coral reef communities, 57, 58, 63, 69, 71,
420, 437

corbina (Menticirrhus undulatus), 19t, 95f,
136t, 149, 293, 536t; commercial fishing
and, 587; in harbors, 157t, 158t,
160–61t; larval stages of, 293, 295f; pol-
lutants and, 600; in surf zone, 150t, 151

Cordilleran region, 27, 36
Cordone, A. J., 130
Coris julis, 549
cornetfish (Fistularia corneta), 7t, 14, 20t, 25t
Cortez angelfish (Pomacanthus zonipectus), 235t
Cortez gregory, 92f, 241f
Cortez Province, 3, 4f
Cortez stingray, 137f
Coryphaena spp., 519t; C. hippurus (dolphin-

fish), 20t, 22t, 324, 332, 521t
Coryphaenoides spp. (grenadiers), 353t, 369,

373–77, 530; C. acrolepis (Pacific
grenadier), 18t, 22t, 353t, 369, 372f, 373,
374; C. armatus (abyssal grenadier), 353t,
369, 372f, 374–76; C. filifer (threadfin
grenadier), 353t, 369; C. leptolepsis
(ghostly grenadier), 353t, 369, 374, 376;
C. pectoralis (giant grenadier), 101f, 353t,
369, 372f, 373–74; C. yaquinae (rough
abyssal grenadier), 353t, 369, 374–77, 540

Coryphopterus (goby), 76, 494
Cosmocampus arctus (snubnose pipefish), 19t,

92f, 234t, 238f

C-O sole (Pleuronichthys coenosus), 18t, 60,
61f, 70, 236t, 535t

Costa, M. J., 144
Costanso, Miguel, 568
Cottidae (sculpins), 9f, 10f, 90f, 91f, 105,

106t, 329; on continental shelf, 172,
175, 178t, 180t, 186; egg size and, 501t;
in kelp bed/rocky reef, 70, 234t; larval
stages of, 289, 304f; movement of,
532t–533t, 543; reproduction and, 483,
491, 493, 495, 498–99, 500, 502, 504,
507; in rocky intertidal zone, 209t, 210,
212, 215, 217f. See also Artedius spp.;
Clinocottus; Oligocottus

Cottus asper (prickly sculpin), 126t, 128f,
129f, 132f, 296

Cottus bairdi (mottled sculpin), 501
courtship, 487–95; acoustic signals and, 493;

coloration and, 488, 489, 490, 493, 494;
functions of, 488–89; spawning and,
488–89, 494

cow cod (Sebastes levis), 18t, 23t, 100f, 103,
537t, 589; in deep rock habitat, 255,
262f, 263t; larval stages of, 285, 288f

Cowen, R. K., 76, 241, 417, 546
Coyer, J. A., 544
crepuscular patterns, 543, 549
crescent gunnel (Pholis laeta), 17t, 21t, 209t,

485, 522t
crested bigscale (Poromitra crassiceps), 352t,

358f, 365, 366t, 370f; trophic relations
of, 402f

crevice kelpfish (Gibbonsia montereyensis), 18t,
90f, 111f , 215t, 216f, 238f, 399f

crisscross prickleback (Plagiogrammus
hopkinsii), 17t, 24t, 91f, 236t, 238f

croakers. See Genyonemous spp.; Sciaenidae
(croakers)

Croker, R. S., 588, 590
Cross, J. N., 170, 212, 398
crustaceans, as foodsource, 361, 394, 403,

406, 606
Cryptacanthodidae, 485, 505, 522t
cryptic species, 64, 91f, 92f, 106, 109f; preda-

tion and, 428–29, 432; in rocky subtidal
reefs, 238f; surveys of, 231–32

Cryptopsaras couesii, 487, 520t
Cryptotrema corallinum, 18t, 24t
Crystallodystes cookei, 522t
Cubiceps spp. (cigar fish), 333, 523t, 559
cunner (Tautogolabrus adspersus), 419
curlfin turbot (Pleuronichthys decurrens), 18t,

98f, 398, 535t, 606; on continental shelf,
179t, 181f; foraging guild, 192f, 194f

Cushing, D. H., 308–9
Cushman, J. H., 554
cusk-eels (Ophididae), 106, 177t, 180t, 197f,

353t, 369; Lepophidium spp., 177t, 182f,
183f, 195f, 196f; movement and activity
of, 535t, 544. See also Chilara taylori

cutlassfish (Trichiurus nitens), 20t, 25t, 327f, 332
cutthroat trout (Oncorhynchus clarkii), 17t,

21t, 29, 130t
Cyaena sp. (scyphomedusa), 328f
Cyclopsetta panamensis, 308f
Cyclothone acclinidens (benttooth bristle-

mouth), 350t, 354, 356f, 360t, 362–63,
370f, 402f; larval forms of, 276, 280;
swimbladder of, 365, 366t, 367

Cyclothone spp. (bristlemouths), 354, 365,
368, 370f; C. atraria, 519t; C. pallida (tan
bristlemouth), 350t; C. pseudopallida
(slender bristlemouth), 276, 280; 
C. signata (showy bristlemouth), 276t,
350t, 354, 356f, 360t, 362–63, 366t, 370f;
larval stages of, 276, 277f, 279f, 280, 368
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Cyema atrum, 519t
Cymatogaster aggregata (shiner perch), 18t, 71,

72f, 88–89, 94f, 475, 631; in bays and
estuaries, 127t, 128f, 129f, 132f, 134f,
136t, 138t, 145t; on continental shelf,
176, 178t, 181f; distribution patterns of,
546; foraging guilds, 192f, 194f; habitat
of, 102, 103, 105t, 111f; in kelp
bed/rocky reef, 235t, 248; pollution and,
606; reproduction of, 494; seasonal
movement by, 533t, 542; in surf zone,
150, 152f, 153t, 154f, 160–61t; trophic
relations and, 396f, 397f, 402, 403

Cynoglossidae (tonguefishes), 298, 329; on
continental shelf, 175, 179t, 180t, 189.
See also Symbolophorus spp.

Cynoscion spp. (sea trout), 150; C. parvipinnis,
19t, 24t

Dactylopterus volitans, 520t
Dactyloscapus spp., 522t
daggertooth (Anotopterus pharao), 327f, 330,

519t
Dagorn, L., 540
Dalatiidae (dwarf sharks), 329, 353t
damselfish (Pomacentridae), 65, 74, 76, 106t,

506, 547; in kelp bed/rocky reef, 235t,
237f; movement of, 535t, 548; reproduc-
tion and, 488, 489, 491, 493, 495, 503.
See also Chromis spp.; garibaldi
(Hypsypops rubicundus)

Danaphos oculatus (bottlelight), 306, 350t,
354, 356f

darkblotched rockfish (Sebastes crameri), 17t,
21t, 257, 589

darkwing flyingfish (Hirundichthys rondeletii),
331f

Darling, J. D. S., 220
Dascyllus spp., 503, 522t
Dasyatis spp. (stingrays): D. dipterura, 20t; 

D. longa, 518t; D. violacea, 326f, 331, 337t
data matrix, 83
Daugherty, 576
Davidson Current, 347, 361
Davis, G. E., 229
Davis, J. C., 584
Davis, J. L. D., 208, 212
Davis, M. K., 572
Dawson, Michael N., 5, 11, 14, 623
DDT and PCB contamination, 595–603, 605,

607f. See also pollution
de Bary, Anton, 554
Decapterus muroadsi, 20t, 23t
Decodon melasma (blackspot wrasse), 7t, 20t,

24t
decorated warbonnet (Chirolophis decoratus),

7t, 17t, 236t
deep bank (DBNK), 82t, 85t, 86f, 99, 104t
deepbody anchovy (Anchoa compressa), 18t,

95f, 159f, 160t, 173; in bays and estuar-
ies, 126t, 134f, 136t, 138t, 145t; in surf
zone, 150t, 151, 154; trophic relations
and, 396f, 401

deep reef (DRF), 82t, 84f, 100f, 104t
deep rocky reef (DDRF), 85t, 86f, 253–64;

anthropogenic structures, 260–64; bottom
assemblage, 261, 263; midwater assem-
blages, 260–62; natural outcrops, 255;
overview of fish assemblages, 255–59;
pipelines and, 264; shell mound and, 264

deep sea. See bathopelagic zone (deep sea)
deep-sea skate (Bathyraja abyssicola), 19t, 22t,

353t, 372f
deep-sea sole (Embassichthys bathybius), 354t,

372f
deep slope (DSLP), 85t, 86f

deepwater cornetfish (Fistularia corneta), 7t,
14, 20t, 25t

deepwater eelpout (Lycodapus endemoscotus),
354t

deepwater serrano (Serranus aequidens), 178t,
180t, 196f

Delolepsis gigantea, 17t, 21t
delta smelt (Hypomesus transpacificus), 126t,

128, 129, 130t, 131, 473, 615
DeMartini, E. E., 152, 154, 159, 507; on kelp

bed/rocky reef habitat, 231, 241, 244,
245, 246; on movement patterns, 540,
541, 544

dendrograms, 7–8, 11f, 14f, 86f; of bays and
estuaries, 8, 11f, 14f, 124f

Denman, William, 572
Denton, E., 73
Derichythys serpentinus, 518t
desiccation, resistance to, 212
Desmodena lorum, 20t, 23t
Desmond, J. S., 138, 139
detritivores, 394
Diablo Canyon, 294
diadromous fishes, 124
Diamond, J., 451
diamond stingray, 137f
diamond turbot (Hypsopsetta guttulata), 19t,

181f, 396f, 402, 535t, 600; in bays and
estuaries, 127t, 129f, 136t, 137f; larval
stages of, 291, 294f, 299

diaphanous hatchetfish (Sternoptyx diaphana),
350t, 354, 356f, 402f, 519t

Diaphus spp. (headlightfish), 276t; anderseni
(Andersen’s lanternfish), 351t; D. theta
(California headlightfish), 305, 351t,
356, 357f, 359, 360t, 363, 366t, 402f

Dicentrarchus labrax (European sea bass), 497
diel behavior, 188, 468, 507, 543–44
diet. See feeding
Dill, W. A., 130
Diodon spp. (porcupinefish), 77; D. holocanthus

(balloon fish), 7t, 21t, 25t, 523t; 
D. hystrix, 21t, 236t

Diogenichthys atlanticus (longfin lanternfish),
351t, 370f; larval stages of, 276t, 277f,
279, 282f, 290f, 368

Diogenichthys laternatus (Diogenes lantern-
fish), 351t, 370f; larval stages of, 277,
277f, 279, 280, 287, 293f

Diplectrum spp. (sand perch), 496; D. labarum
(highfin sand perch), 178t, 182f, 183f,
195f, 196f; D. maximum (greater sand
perch), 7t, 20t, 24t; D. pacificum (Pacific
sand perch), 178t, 181f, 194f, 521t

Diplodus sargus, 521t
Diplogrammus pauciradiatus, 523t
Diplophus taenia (bristlemouth), 365
Diplospinus multistratus, 309f
Diretmus argenteus, 311f
disease, pollution-related, 603–7
dispersal, 49, 526f
distribution patterns, 5–6, 8, 76, 546
disturbance, 466–79; anthropogenic, 467,

473 (See also pollution); competition
and, 472, 477; defined, 467; direct versus
indirect effects, 468; fitness and growth,
472, 473; freshwater inflows and salinity,
473; habitat selection and use, 469–70,
473, 474–75; hypoxia and, 468–73; natu-
ral disturbance, 467–68; predation and,
442; rate of, 108; storms, 473–77; theo-
retical context of, 466–67

diurnal patterns, 75, 543, 547
diversity patterns, 83, 85, 107–12, 442–43
dogfish sharks (Squalidae), 106t, 175, 177t,

180t. See also Squalus acanthias
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dogtooth lampfish (Ceratoscopelus townsendi),
359, 366t, 369, 370f; larval stages of,
276t, 277f, 279, 280, 305

Dolan, R., 3
Dolichopteryx longipes (brownsnout spook-

fish), 349t
dolphinfish (Coryphaena hippurus), 20t, 89f,

324, 326, 331f, 332, 333, 337t
Dormitator latifrons, 20t, 24t
Dorosoma petenense (threadfin shad), 161t,

612t, 613f, 617
Dover sole. See Microstomus pacificus
dragonfishes (Stomiidae), 329, 350–51t
Drazen, J. C., 373, 374
dreamers (Oneiroididae), 17t, 352t, 358, 390,

395, 402t, 520t
drift algal beds, 111, 151–52, 154f
driftfish (Psenes spp.), 328f, 333, 559
dusky shark, 337t
dwarf lanternfish, 370f
dwarf perch. See Micrometrus minimus
dwarf perch (Micrometrus minimus), 18t, 111f,

145t, 161t, 213, 235t, 499, 533t; in surf
zone, 95f, 150t, 151f, 152, 154f, 155t

Dyer, B. S., 621

East Pacific Barrier, 69
Ebeling, A. W., 359, 363–64, 437–38, 456–57,

466; on kelp bed/rocky reef habitat, 231,
241, 244, 245, 246; on movement and
activity patterns, 526, 531, 547; on storm
disturbance, 475, 476

Eber, L. E., 6
Echeneidae (suckerfishes), 324–25. See also

Remora spp.
Echeneis naucrates (sharksucker), 20t, 24t,

324, 329f
Echinomacrurus occidentalis, 353t
Echinorhinus cookei, 20t, 23t
ecological classification, 81–112; abundance

within species groups, 88t; approach to,
81, 83–85; bay and estuary, 123–24; bio-
logical basis for, 85–87; habitat general-
ists, 102–3; patterns of diversity and,
107–12; physical bases for, 97–102;
species richness and, 109–12; taxonomic
composition of assemblages, 103, 105–6.
See also specific habitat

ecological variables, 5
economic exclusion zones (EEZs), 525
ecosystem collapse, 56, 58
ecosystem conservation, 589–90
eelgrass (Zostera marinus), 111, 134, 397,

475
eelpout (Melanostigma pammelas), 18t, 22t,

348, 352t. See also Lycodapus; Lycodes
spp.; Zoarcidae

eels. See Anguillidae (freshwater eels)
egg laying. See oviparity (egg laying)
Eigenmann, Carl and Rosa, 253
Ekman, S., 69
elasmobranches, 94, 484, 504
electric ray. See Pacific electric ray (Torpedo

californica)
Elegatis bipinnulatus (rainbow runners), 324
elephant seals (Mirounga angustirostris), 530,

542, 561
elkhorn sculpin (Alcichthys alcicornis), 499,

501–2
Elkhorn Slough, 8, 131–32, 133, 400, 619
Elliot, M., 119
Elliott, J., 560–61
El Nino Southern Oscilation. See ENSO
Elops affinis (machete), 7t, 20t, 518t
Embassichthys bathybius (deep-sea sole), 354t,

372f



Embiotoca jacksonii (black perch), 5, 19t, 34t,
75, 92f, 111f, 150t, 585t; activity patterns
of, 544, 547, 549, 633; in bays and estu-
aries, 127t, 128f, 132f, 134f, 136t, 145t;
in Channel Islands, 48f, 49f; competition
and, 450, 457–60, 461–62f, 463f; feeding
of, 390; habitat range of, 102, 103, 105t;
in harbors, 157t, 159, 161t, 162t; in kelp
bed/rocky reef, 235t, 237f, 239f, 240f,
241f, 404; movement of, 533t, 542; phy-
logeographic structures of, 34t, 38, 39f,
40, 41, 624; predators and, 64, 430, 431;
recruitment of, 412f, 415, 416; reproduc-
tion of, 496, 522t; in surf zone, 150t,
154f, 155t; symbiotic relations of, 556f,
557t; territoriality of, 453t, 454, 455;
trophic relations and, 400f

Embiotoca lateralis (striped seaperch), 18t, 75,
92f, 533t, 585t; activity patterns of,
544–45; competition and, 450, 453f,
457–60, 461–62f, 463f; in kelp bed/rocky
reef, 235t, 237f, 240f, 404; phylogenetic
structures of, 34t, 40; recruitment of,
415, 416; in surf zone, 111f, 151, 152f,
153t

Embiotocidae (surfperches), 9f, 10f, 106t,
235t, 557t, 591, 630; activity patterns of,
533t, 539, 544; on continental shelf,
175, 178t, 180t, 186, 258t; evolution of,
71, 72, 74, 75, 77; as habitat generalists,
87, 105; pollution and, 602; predation
and, 437–38; recreational fishing of, 581;
reproduction of, 484, 498, 504, 505;
storm disturbance and, 474–77, 478f;
subsistence fishing of, 567, 568; in surf
zone, 152f, 153t, 155t

Emblemaria hypacanthus (signal blennies),
432, 503, 522t

emergence behavior, 208, 210
Emery, K. O., 228
Emmet, R. L., 125
endangered species, 125, 128–30
endosymbiotic mutualism, 557
Engle, J. M., 229
English sole. See Pleuronectes/Parophrys vetulus
Engraulidae (anchovies), 72, 106t, 149, 494.

See also Anchoa spp.; anchovy-sardine
regimes

Engraulis mordax (northern anchovy), 19t, 72,
186, 233t, 260, 429, 590; abundance of,
89, 91, 160t, 161t, 336t; in bays and
estuaries, 125, 127t, 128f, 129, 132f,
138t, 145t; competition and, 450; diel
movement of, 543; feeding of, 390, 394;
habitat of, 102, 103, 105t; larval stages
of, 273–78f, 280, 281–84f, 291, 292,
294f, 299, 303–5; in pelagic zone, 94f,
159f, 330, 332f, 335t, 337t; schooling by,
324; in surf zone, 150t, 151f, 152, 155t;
trophic relations and, 397f, 398f, 401f

Engyophrys sanctilaurentii (speckletail floun-
der), 7t, 20t, 25t, 179t, 182f, 195f

Enhydra lutris (sea otter), 624, 627, 628
Enneanectes reticulatus (flag triplefin), 236t
Enophrys bison (buffalo sculpin), 17t, 234t,

485, 486, 500t
Enophrys taurus (bull sculpin), 17t
ENSO (El Niño-Southern Oscillation), 174,

240, 330, 466, 504, 615, 630–31; bay
habitat and, 129, 135, 141; distributional
patterns and, 4–5, 6, 14–15; La Niña
event and, 4–5, 222, 283, 286; larval
populations and, 282–84, 285–93f,
298–302, 303, 628; phylogeography and,
37, 41; recruitment and, 414, 417; reef
coral damage by, 69; rocky intertidal

zone and, 221–22; species density and,
249

environmental legislation, 588, 591
environmental potential for polygamy (EPP),

502
Environmental Protection Agency (USEPA),

168, 170, 602
Eopsetta exilis. See Lyopsetta exilis
Eopsetta jordani (petrale sole), 18t, 179t, 182f,

183f, 185f, 193; foraging guild, 193,
195f, 196f, 197f

epibranchial organs, 392–93
Epinephelinae spp., 58, 497
Epinephelus spp. (cabrilla): E. analogus (spot-

ted cabrilla), 20t, 24t, 234t; E. guttatus,
521t; E. labriformis (flag cabrilla), 234t; E.
niphobles, 20t, 25t; E. striatus, 521t

epipelagic fishes, 320, 330, 342–43, 345t,
368; trophic relations in, 401f, 405–6

Eptatretus deani (black hagfish), 18t, 22t, 101f,
353t, 372f

Eptatretus stoutii, 18t, 518t
Erilepsis zonifer, 17t, 21t
Ernogrammus walkeri (masked prickleback),

7t, 17t, 24t
Erres zachirus (rex sole), 333. See also

Glyptocephalus zachirus
Eschmeyer, W. N., 483
escolar (Lepidocybium flavobrunneum), 20t,

22t, 327f, 330
Estero de Punta Banda, 136t
estuaries. See bay/estuaries (BE)
Etrumeus teres, 21t, 23t, 280f
Eucinostomus spp. (mojarra): E. argenteus

(spotfin mojara), 178t, 181f, 182f, 194f,
195f; E. currani, 20t, 24t; E. dowii, 20t,
25t

Eucyclogobius newberryi (tidewater goby), 5,
18t, 132f, 614; in bays and estuaries,
126t, 128f, 129f, 130t, 134f; phylogeog-
raphy and, 34t, 38, 39f

eulachon (Thaleichthys pacificus), 128–29,
130t

Euleptorhampus longirostris (half beak), 20t,
24t

Euleptorhampus viridis (ribbon halfbeak), 331f,
333

Eumicrotremus orbis, 521t
Euphausia pacifica (krill), 371
Euprotomicrus bispinatus (pygmy shark), 17t,

331
Euryhaline species, 88
Eurypegasus draconis, 520t
Eurypharynx pelecanoides (umbrellamouth

gulper), 348, 519t
Eutaeniophorus festivus, 310f
Euthymus spp.: E. affinis, 20t, 25t; E. lineatus,

20t, 24t; E. pelamis, 22t
eutrophication, 145
evolution, 50, 55–77; Cenozoic influences,

68–70; distribution and latitude, 68–70;
extinction-resurgence episodes and,
55–56, 62; for feeding effectiveness,
59–62; mainstream feeding relations and,
58–59; modern teleost fishes, 58; new
modes of feeding and, 62–68; other
evolutionary lines, 72–73; perciformes,
71–72; percoids, 57–58; pleuronecti-
formes and, 70–71; predation and,
428–33; scorpaeniformes and, 70; small-
ness and, 62–64; species composition
and, 73–77; teleost history and, 55, 68;
teleost-scleractinia connection, 56–57

Exocoetidae. See flyingfish (Exocoetidae)
extinction-resurgence episodes, 55–56, 62,

625

Fagerstrom, J. A., 56
fangtooth (Anoplogaster cornuta), 311f, 402f,

520t; as bathypelagic fish, 348, 352t,
358, 366t

fantail sole (Xystreurys liolepis), 19t, 145t,
155t, 158t; on continental shelf, 179t,
181f, 182f; foraging guilds, 192f, 194f,
195f; larval stages of, 293, 295f, 300,
301f, 302

Feder, H. M., 227, 555
Federal Food Administration, 570
feeding: biting, 390–91; commensalism, 554,

558–61; competition in, 389, 613; by
deep sea fishes, 344, 361, 364–65,
375–76; distribution and, 544–46; epi-
branchial organs, 392–93; factors deter-
mining diet, 388–89; larval survival and,
311, 312; mechanisms in, 387–95;
oophagy, 484; overview of, 387–88; pha-
ryngeal and oral jaws, 393–94; in rocky
intertidal zone, 218–20; by soft-bottom
fishes, 188–90; suction and ram feeding,
391–92; suspension feeding, 392–94;
types of prey capture, 389–90

feeding divergence, 59–68; ambushers,
59–62, 68, 190; dissemblance, 64; herbi-
vores, 65, 66f, 74, 207, 390; increased
effectiveness in, 59–62; inedibility,
64–66; new modes, 62–68; nocturnality,
66–68; piscivorous fish, 131, 395, 402;
planktivores, 63, 65, 131, 189, 420, 547;
smallness, 62–64; straightforward rush,
61–62, 68

Ferrante, Pietro, 571
Ferren, W. R., Jr., 120
Fierstine, H. L., 133
filetail cat shark (Parmaturus xaniurus), 19t,

23t, 101f, 353t, 518t
fin erosion disease, 603, 604f, 605, 607f
finescale cusk-eel (Lepophidium microlepis),

177t, 183f, 196f
finescale triggerfish (Balistes polylepis), 21t,

23t, 236t, 309f, 523t; on continental
shelf, 179t, 194f; reproduction and, 485

Finney, B. P., 624–25
fishing and fisheries, 540, 575–76; climate

change and, 625–26, 627, 633; foreign,
578–79; management of, 461–62,
586–90; overfishing, 567, 572, 573, 576,
580, 588; subsistence, 524, 567–68, 580.
See also commercial fisheries; recreational
fishing

Fistularia commersonii, 520t
Fistularia corneta (deepwater cornetfish), 7t,

14, 20t, 25t
Fitch, J. E., 348, 483
flag cabrilla (Epinephelus labriformis), 234t
flag flounder (Perissias taeniopterus), 179,

183f, 193, 196f
flag rockfish (Sebastes rubrivinctus), 7t, 18t,

99f, 255, 260f, 263t
flashlight fishes (Anomalopidae), 66, 370f,

520t, 558f. See also Protomyctophum
flatfishes. See Pleuronectiforms
flathead sole (Hippoglossoides elassodon), 21t,

605
flounders, 179t, 183f, 185f, 195f, 196f. See

also Paralichthyidae; Pleuronectidae
fluffy sculpin (Oligocottys snyderi), 18t, 90f,

399f, 500t; in rocky intertidal zone, 209t,
215t, 216f, 217f, 218, 220f

flyingfish (Exocoetidae), 73, 326f, 331f, 401f;
Cheilopogon heterurus, 20t, 25t, 520t;
Cheilopogon pinnatibarbatus, 19t, 22t,
405; Cheilopogon spp., 323, 328, 331,
405; Cypselurus californicus, 73
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Fodiator acutus, 20t, 24t
food web. See trophic interactions
foraging behavior, 67–68, 189–90, 190–92,

531; guilds, 190–92, 192f, 194–97f. See
also feeding

Forcipiger flavissimus (longnose butterfyfish),
63

Forrester, G. E., 422, 430, 434, 439–40
freckled rockfish (Sebastes lentiginosus), 18t,

25t, 255
freshwater fishes: in bays and estuaries, 124,

128f, 132f, 134f
fringed flounder, 137f
fringeheads (Neoclinus spp.), 18t, 19t, 23t,

97f, 236t, 238f, 247; in kelp bed/rocky
reef, 236t, 238f, 247

Fuentes, E. R., 451
Fundulus heteroclitus (mummichog), 139, 470,

520t
Fundulus parvipinnis (California killifish),

10–11, 19t, 34t, 41, 42f, 88, 533t; abun-
dance of, 142, 143f, 145t; in bays and
estuaries, 93f, 120, 126t, 129f, 132f, 134f,
137f, 138; pollution and, 601; trophic
relations and, 396f, 401

Gadidae (cods), 175, 180t
Gadus macrocephalus (Pacific cod), 17t, 21t, 605
Galeocerdo cuvier, 20t, 25t
Galeorhinus galeus (soupfin shark), 19t, 89f,

233t, 337t, 576
Gambusia affinis (western mosquitofish),

126t, 132f, 535t, 612t, 616–17
garibaldi (Hypsypops rubicundus), 19t, 65f, 74,

92f, 404, 522t, 555, 589; activity patterns
of, 535t, 544; in harbors, 157t, 162t; in
kelp bed/rocky reef, 235t, 237f, 239f,
241f, 243f; reproduction and, 489, 490f,
493, 495, 496, 501; territoriality of, 451,
453t; trophic relations and, 400f

Garrison, L., 197
Gartner, J. V., Jr., 354, 368, 406
Gasterosteus aculeatus (threespine stickleback),

18t, 153t, 520t; in bays and estuaries,
126t, 128f, 129f, 132f, 142f; reproduc-
tion and, 488, 489, 491–92

Geibel, J. J., 245–46, 539, 542
Gelidium robustum (algae), 457, 459–60
Gempylus serpens (snake mackerel), 21t, 25t,

327f, 329, 332
gender allocation, 487, 488t, 495–98, 502–4,

505f, 506
gene flow, 27, 38, 48, 49-50, 623; glaciations

and, 33, 623–24
genetic divergence, 31, 32
gene trees, 27, 36. See also phylogeography
Genyonemus lineatus (white croaker), 19t, 96,

102, 105t, 390, 631; commercial fishing
and, 574, 579, 590; on continental shelf,
98f, 172, 178t, 181f, 182f; foraging guild,
192f, 194f, 195f; in harbors, 157t, 159f,
160–61t, 162; larval stages of, 276t, 291,
294, 297f, 299, 305; movement of, 535t,
540; pollutants and, 598, 600, 601, 603,
604, 605–6; recreational fishing and,
582; subsistence fishing and, 568; in surf
zone, 150t, 154f, 155t, 156; trophic rela-
tions and, 397f

Genyonemus spp. (croakers) larval stages of,
291, 295, 297–98

Gerkema, M. P., 549
Gerreidae (mojarras), 175, 180t, 506; spotfin

mojarra, 178t, 181f, 182f, 194f, 195f
Gerres cinereus, 521t
ghostly grenadier (Coryphaenoides), 353t, 369,

374, 376

ghost shrimp (Neotrypaea spp.), 559, 560f
giant grenadier (Coryphaenoides pectoralis),

101f, 353t, 369, 372f, 373–74
giant kelpfish. See Heterostichus rostratus
giant kelp (Macrocystis pyrifera), 48, 67, 71f,

415, 421, 436, 438–39, 459, 477
giant lampfish (Parvilux ingens), 351t, 366t,

370f
giant sea bass (Stereolepis gigas), 18t, 87, 555,

624; in kelp bed/rocky reef, 92f, 234t,
237f, 239f, 241f; recreational fishing and,
583, 589; reproduction and, 494, 497;
trophic relations, 400f, 405

Gibbonsia elegans (spotted kelpfish), 19t, 60,
61f, 92f, 111f, 155t, 532t; hypoxia and,
468; in kelp bed/rocky reef, 236t, 238f; in
rocky intertidal zone, 207, 215t, 216f, 217,
220f; in surf zone, 145t, 154f, 155t, 159

Gibbonsia metzi (striped kelpfish), 19t, 90f,
111f, 155t, 236t, 238f; in rocky intertidal
zone, 215t, 216f; tophic relations of,
399f, 403

Gibbonsia montereyensis (crevice kelpfish), 18t,
90f, 111f, 215t, 216f, 236t, 399f

Gibbonsia spp. (kelpfishes), 35t, 215t, 477
Gibson, R. N., 212, 214, 217, 218, 221, 395
Gigantactis spp. (anglefish), 358, 520t
Gigantura indica, 519t
Gilbertidia sigalutes, 500t, 521t
Gillichthys mirabilis (longjaw mudsucker), 11,

19t, 88, 211, 533t, 617; in bays and estu-
aries, 93f, 126t, 129f, 132f, 134f, 136t,
138t, 143f; hypoxia and, 472; larval
stages of, 303, 304f; phylogenetic rela-
tions and, 35t, 43, 44f, 45t, 46t; trophic
relations and, 396f, 402

gill nets, 578f, 590–91
Girella nigricans (opaleye), 19t, 102, 105t,

136t, 150t, 585t; activity patterns of,
534t, 544–45; in harbors, 157t, 158t,
162t; as herbivore, 65, 66f, 74, 394, 403,
404; in kelp bed/rocky reef, 92f, 235t,
237f, 239f, 241f; mutualism of, 556f,
557t, 558; phylogenetic characteristics
of, 35t, 41, 43, 44f, 45t, 46t; recruitment
of, 414, 419; in rocky intertidal zone,
209t, 215t, 216f

Girella tricuspidata, 522t
glaciations, 32–33, 36, 37, 41, 69; gene flow

and, 33, 623–24
global warming, 632–33. See also climate

change
globalization, in fishing industry, 578–79
Glyptocephalus zachirus (rex sole), 18t, 22t,

101f, 103, 307, 535t; on continental
shelf, 179t, 183f; foraging guild, 192f,
194, 195f, 196f, 197f

Gnathophis spp., 19t, 24t, 519t
goatfishes (Mullidae), 7t, 135t, 329, 506
Gobiesox meandricus (northern clingfish), 

18t, 33, 34t, 90f, 236t, 523t; in rocky
intertidal zone, 209t, 215t, 216f, 220f,
221; trophic relations and, 399f, 403

Gobiesox spp. (clingfishes), 106t, 217f; G.
eugrammus, 18t, 25t; G. papillifer, 20t,
25t; G. rhessodon (California clingfish),
19t, 90f, 212–13, 215t, 216f, 238f, 403;
reproduction and, 485

Gobiidae (gobies), 9f, 10f, 105, 106t, 142f,
506; alien species, 612–14, 619; larval
stages of, 289, 294f, 298, 303, 304;
movement of, 524, 533–34t; pollution
and, 602; reproduction and, 491, 493,
497, 498, 503, 504

Gobiomorphus breviceps, 523t
Gobiosoma bosc (naked goby), 469
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golden lanternfish (Myctophum aurolaterna-
tum), 307, 310f, 370f

golden spotted rock bass (Paralabrax aurogut-
tatus), 234t, 497

golden wrasse (Halichoeres melanotis), 235t
Goldman, K. J., 528, 542
Gonichthys tenuiculus (slendertail lanternfish),

277, 279f, 280, 370f
gonochorism, 483, 497, 498, 502–3, 504, 507
Gonostomatidae (bristlemouths), 329, 354,

356f, 359, 365
gopher rockfish (Sebastes carnatus), 19t, 23t,

219t, 258, 270, 585t; in kelp bed/rocky
reef, 91f, 234t, 237f, 240; movement of,
531, 536t; recruitment and, 415, 420;
territoriality of, 453t, 455–56f, 457f

Gorbatenko, K. M., 361
Gosline, W. A., 55, 63, 72, 73
Gotshall, D. W., 253
Gracillaria spp. (algae), 111, 159. See also

algae
Graham, M. H., 624
Gramma loreto, 521t
Grammonus diagrammus, 25t
Grant, J. W. A., 496
Grant, W. S., 624
grass rockfish (Sebastes rastrelliger), 18t, 59f,

111f, 234t, 270, 403, 430; in rocky inter-
tidal zone, 90f, 215t, 216f, 217f, 219t; in
surf zone, 152, 153t, 155t, 157t

graveldiver (Scytalina cerdale), 17t, 90f, 215t,
216f, 220f, 522t; feeding of, 399f, 403

gray remora (Remora brachyptera), 21t, 25t,
325

gray smoothhound (Mustelus californicus),
19t, 95f, 127t, 132f, 233t; in surf zone,
150t, 151, 153, 156f, 157t, 158t

greater sand perch (Diplectrum maximum), 7t,
20t, 24t

Greely, T. M., 368
Green, J. M., 543
greenblotched rockfish (Sebastes rosenblatti),

18t, 23t, 102, 105t, 183f; in deep rock
habitat, 100f, 255, 262f, 263t

greenlings. See Hexagrammidae
greenspotted rockfish (Sebastes chlorostichus),

18t, 22t, 178t, 183f, 196f; in deep rock
habitat, 100f, 255, 262f, 263t; movement
of, 528, 536t, 539

greenstripe rockfish (Sebastes longatus), 18t,
22t, 102, 105t, 537; in deep rock habitat,
100f, 255, 262f, 263t

green sturgeon (Acipenser medirostrus), 18t,
125, 126t, 128f, 130t

grenadiers. See Coryphaenoides spp.;
Macrouridae (grenadiers); Nezumia spp.

Grossman, G. D., 212, 219, 220, 221
grouper. See Mycteroperca spp.
Gruber, D., 291, 297, 298
grunion. See Leuresthes tenuis/sardina
grunts. See Haemulidae (grunts)
grunt sculpin (Rhamphocottus richardsonii),

17t, 21t, 213, 500t, 512t
Grutter, A. S., 555
Guadalupe cardinalfish (Apogon guadalupen-

sis), 19t, 24t, 234t, 485
guitarfish, 176, 177t, 180, 183f, 189, 233t.

See also banded guitarfish (Zapteryx
exasperata). See Rhinobatidae; Zapterix
exasperata

gulf grouper (Mycteroperca jordani), 19t, 25t,
234t

Gulf of California, 27, 41–43, 46
gulf sanddab (Citharichthys fragilis), 7t, 20t,

277f, 278f, 280
Gunnellichthys spp., 523t



gunnels (Pholis spp.), 9f, 10f, 72, 90f, 209t,
217f; P. clemensi, 17t, 21t; P. laeta (cres-
cent gunnel), 17t, 21t, 209t, 485, 522t; 
P. ornata (saddleback gunnel), 17t, 153t,
399f; P. schultzi, 17t, 21t; Ulvicola
sanctaerosae (kelp gunnel), 18t, 24t, 72,
72f, 236t. See also penpoint gunnel;
rockweed gunnel

Gymnothorax meleagris, 518t
Gymnothorax mordax (California moray), 19t,

24t, 95f, 555, 558f; activity patterns of,
545, 549; in harbors, 157t, 158; in kelp
bed/rocky reef, 233t, 238f, 239f, 241f,
243f

Gymnura marmorata (butterfly ray), 20t, 135t,
518t

habitat. See ecological classification; specific
habitat

Haedrich, R. L., 559
Haemulidae (grunts), 66, 69, 74, 235t, 393,

534t; bronzestripe (Orthopristis reddingi),
178t, 181f, 182f, 194f, 195f; on conti-
nental shelf, 175–76, 178t, 180t. See also
Anistotremus spp.; salema (Xenistius cali-
forniensis)

Haemulon flavoluneatum (grunt), 546
Haemulon sciurus, 521t
Haemulopsis axillaris (yellowstripe grunt),

178t, 182f, 194f, 195f
hagfish (Myxinidae), 103, 106t, 353t, 578–79;

black hagfish (Eptatretus deani), 18t, 22t,
101f, 353t, 372f

hakes, 472. See also Merluccius spp.
halfbanded rockfish (Sebastes semicinctus),

19t, 23t, 99f, 178t, 183f, 196f, 631; in
deep rock habitat, 255, 257, 260f, 263t

halfbeak, 331f, 333. See also Hyporhamphus
rosea

halfmoon (Medialuna californiensis), 19t, 35t,
92f, 157t, 162t, 400f; as herbivore, 65,
66f, 74, 394, 404; in kelp bed/rocky reef,
235t, 237f, 239f, 241f; symbiotic rela-
tions and, 556f, 557t, 558

halfspotted tonguefish (Symphurus atrimenta-
tus), 179t, 182f, 195f

halibut. See Hippoglossus stenolepsis;
Paralichthys californicus

Halichoeres semicinctus (rock wrasse), 19t, 87,
92f, 162t, 400f; cleaner behavior of, 556f,
557t; in kelp bed/rocky reef, 235t, 237f,
239f, 241f, 404; movement and activity
patterns of, 534t, 544, 546, 548; phyloge-
netic relations and, 44f, 45t, 46t, 49;
prey dissemblance and, 64; reproduction
and, 487, 490, 491f, 496, 497; in surf
zone, 150t, 157t

Halichoeres spp. (wrasses): H. chrysus, 549; H.
dispilus (chameleon wrasse), 92f, 235t,
237f, 241f; H. (golden wrasse), 235t

hammerhead shark, 89f, 337t, 538t
Hanan, D. A., 336
Harbison, G. R., 307
harbors, 82t, 157–63
hardfin marlinsuckers (Rhombochirus

osteochir), 25t, 325
Hare, S. R., 15
Harengula thrissina, 20t, 25t
Hastings, P. A., 432, 623
hatchetfish (Sternoptyx spp.), 365, 366t, 402f,

406, 519t; S. diaphana (diaphanous
hatchetfish), 350t, 354, 356f, 402f, 519t;
S. obscura, 350t. See also Argyropelecus
spp.

Hayakawa, Y., 499
Hayden, B. P., 3

headlight fish. See Diaphus spp.
Hecker, B., 175
Hedgpeth, J. W., 174
Helfman, G. S., 548
Hemianthias signifer, 19t, 311f
Hemilepidotus spp., 500; H. gilberti, 499; 

H. hemilepidotus (red Irish lord), 17t, 485,
486f, 498, 500t, 521t; H. spinosus (brown
Irish lord), 17t, 91f, 234t, 238f, 296f

Hemiramphus spp., 73; H. saltator, 20t, 25t
Hemitripterus villosus (Japanese sea raven),

499, 521t
Heneman, B., 589
Hensen, V., 271
Herbinson, K.T., 151, 187
herbivores, 394, 403, 404
hermaphroditism, 343, 374, 487, 488t, 506;

gonochorism and, 502–3, 504; mating
systems and, 496–98

Hermosilla azurea (zebraperch), 15, 19t, 87,
544, 630; genetic characteristics of, 44f,
45t, 46t; in harbors, 157t, 158t, 162t; in
kelp bed/rocky reef, 92f, 235t, 237f, 241f,
404; symbiotic relations and, 556f, 558;
trophic relations and, 394, 400f

Herrgesell, P. L., 123
herring. See Clupeidae (herrings)
Hertig, M., 554
Hesperonoe adventor (scale worm), 559f
Hessler, R. R., 373
Heteroclinus spp., 522t
Heterodontus francisci (horn shark), 19t, 95f,

137f, 394, 429, 518t, 534t; activity pat-
terns of, 544, 546, 549; in harbors, 157t,
158t, 162t; in kelp bed/rocky reef, 233t,
239f, 241f; in surf zone, 153, 156f

Heteropriacanthus cruentatus, 521t
Heterostichus rostratus (giant kelpfish), 19t,

103, 105t, 111f, 162t, 418, 522t; in bays
and estuaries, 136t, 137f, 145t; cleaner
behavior of, 555, 557t; in kelp bed/rocky
reef, 71, 71f, 96, 97f, 236t, 238f, 239f;
movement of, 532t, 544; predation and,
430, 431f, 436; in surf zone, 150t, 151f,
152, 154f, 155t; trophic relations and,
400f, 405

Hexagrammidae (greenlings), 70, 91f, 106t,
234t, 263t, 329; on continental shelf,
175, 178t, 180t; larval stages of, 270,
295; reproduction and, 485, 490–91, 495,
501, 507; symbiotic relations of, 560–61.
See also Oxylebius pictus (painted green-
ling)

Hexagrammos decagrammus (kelp greenling),
17t, 215t, 259, 263t, 333, 585t; feeding
of, 392; in kelp bed/rocky reef, 70, 71f,
91f, 234t, 237f, 240f; reproduction of,
490, 491f, 495, 501

Hexagrammos lagocephalus (rock greenling),
234t

Hexagrammos superciliosus, 17t
Hexanchus griseus, 18t
Higgins, Elmer, 572
highbrow crestfish (Lophotus cristatus), 327f,

332
high cockscomb (Anoplarchus purpurescens),

17t, 35t, 90f, 498, 522t; in rocky inter-
tidal zone, 209t, 210, 213, 215, 216f,
220; trophic relations and, 399f, 403

highfin dragonfish (Bathophilus flemingi),
351t, 357f

highfin lizardfish (Bathysaurus mollis), 353t,
369, 372f, 374

highfin sand perch (Diplectrum labarum),
178t, 182f, 183f, 195f, 196f

Hill, C. W., 135

Hippocampus ingens (Pacific seahorse), 20t,
25t, 135t, 137f, 484

Hippoglossina bollmani (spotted flounder),
179t, 182f, 195f

Hippoglossina stomata (bigmouth sole), 19t,
23t, 98f, 236t, 398f, 535t, 606; on conti-
nental shelf, 179t, 182f, 183f; foraging
guild, 192f, 195f, 196f; larval stages of,
293, 295f, 302

Hippoglossoides elassodon (flathead sole), 21t,
605

Hippoglossus stenolepsis (Pacific halibut), 17t,
525, 580

Hirundichthys rondeletii (darkwing flyingfish),
331

Histrio histrio (anglerfish), 324
Hixon, Mark A., 433, 441, 455, 459, 466,

496; on movement patterns, 526, 531,
547

Hjort, J., 307–8, 309, 434
Hobson, E. S., 75, 188, 214, 227, 485; on

movement patterns, 544, 546, 548; on
predation, 440–41; on symbiotic rela-
tions, 555, 556, 561

Hohenshell, A. B., 582
Holbrook, Sally J., 245, 429, 430–31, 459–60
Holder, Charles Frederick, 580, 582, 589
Holocentridae (soldierfishes), 329
holoepipelagic fish, 324–25, 326–28f, 330t,

331
Holthyrnia spp.: H. latifrons (streaklight

tubeshoulder), 369; H. macrops (bigeye
searsid), 350t; H. melanocephala (searsid),
350t

home range, and habitat complexity, 525,
531, 539–40

honeycomb rockfish (Sebastes umbrosus), 19t,
24t, 99f, 255, 260f, 586

Hoplostethus atlanticus (orange roughy), 66,
520t

Horn, Michael H., 5, 9, 13t, 75, 158, 628; bay
and estuary study by, 6, 10, 122, 137,
140; on monkeyface prickleback, 212,
530, 558

horn shark. See Heterodontus francisi
hornyheaded turbot. See Pleuronichthys

verticalis
hound sharks. See Mustelus spp.
Hovden, Knut, 572
Hovey, T. E., 494, 506
Howard, D. F., 417, 421
Howella sp., 521t
How to Fish the Pacific Coast (Cannon), 590
Hubbs, C. L., 11, 123
human-health risks, pollution and, 601–2
human impact, 270
hundred-fathom codling. See Physiculus ras-

trelliger
Hunter, J. R., 305
Hydrolagus colliei (spotted ratfish), 18t, 177t,

183f, 185f, 394, 532t; foraging guild,
196f, 197f; habitat of, 101f, 102, 103,
105t

hydrophones, 528, 530, 540
Hygophum atratum (thickhead lanternfish),

277, 279f, 280, 370f
Hyperoglyphe antarctica, 523t
Hyperprosopon anale (spotfin surfperch), 18t,

97f, 152f, 153t, 155t
Hyperprosopon argenteum (wall-eye surf-

perch), 18t, 67f, 95f, 186, 397f, 585t,
631; activity patterns of, 533t, 544, 546;
in coastal pelagic zone, 155t, 157t, 159f,
160–61t; in kelp bed/rocky reef, 235t,
239f; in surf zone, 150–51, 150t, 152f,
153t, 154f
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Hyperprosopon ellipticum (silver surfperch),
18t, 91f, 235t, 240f, 585t; in surf zone,
152f, 153t

Hypnus gilberti, 19t
Hypomesus pretiosus (surf smelt), 17t, 72,

494–95, 519; in bays and estuaries, 93f,
127t, 128f, 129f, 132f; in surf zone, 151,
152f, 153t

Hypomesus spp. (smelt): H. nipponensis
(wakasagi), 130t, 131, 612t, 615–16; 
H. transpacificus (delta smelt), 126t, 128,
129, 130t, 131, 473, 615

Hypoplectrodes maccullochi, 521t
Hyporhamphus naos, 20t, 25t
Hyporhamphus rosea (California halfbeak),

19t, 73, 88, 93f, 135t, 136, 328
Hyporhamphus unifasciatus, 520t
hypoxia, 207, 210, 211, 468–73; effects on

growth and fitness, 472–73; feeding and
trophic interaction, 471; habitat selec-
tion and use, 469–70; reproduction and,
471–72

Hypsoblennius gentilis (bay blenny), 19t, 95f,
111f, 236t, 455, 532t; in bays and estuar-
ies, 126t, 134f, 136t, 137f, 145t

Hypsoblennius gilberti (rockpool blenny), 19t,
90f, 236t, 403; movement of, 531, 532t,
543; in rocky intertidal zone, 209t, 210,
211, 215t, 216f

Hypsoblennius jenkinsi (mussel blenny), 19t,
92f, 136t, 236t, 238; movement patterns
of, 531, 532t; phylogenetic characteris-
tics of, 43, 44f, 45t, 46t; territoriality of,
451, 453t

Hypsoblennius spp. (blennies), 236t, 333,
334f, 522t; larval forms of, 293, 295f,
298, 303, 304f; reproduction and, 492,
493. See also Blenniidae (combtooth
blennies)

Hypsopsetta guttulata (diamond turbot), 19t,
181f, 396f, 402, 535t, 600; in bays and
estuaries, 127t, 129f, 136t, 137f; larval
stages of, 291, 294f, 299

Hypsurus caryi (rainbow seaperch), 18t, 91f,
235t, 239f; cleaner behavior of, 556f,
557t; movement of, 533t, 542, 544–45;
niche overlap and, 457, 458f; in surf
zone, 152, 155t, 162t

Hypsypops rubicundus. See garibaldi
Hyrolagus colliei, 518t
Hysterocarpus traski, 484f

Icanberry, J. W., 294, 295
Icelinus quadriseriatus (yellowchin sculpin),

19t, 23t, 398f, 403, 532t; on continental
shelf, 98f, 173, 178t, 182f; foraging
guilds, 192f, 195f

Icelinus spp. (sculpins): I. burchami, 17t, 22t;
I. cavifrons, 19t, 23t; I. filamentosus
(threadfin sculpin), 18t, 22t, 178t, 183f,
196f, 258t; I. fimbriatus, 17t, 24t; I.
oculatus, 18t, 22t; I. tenuis, 18t, 22t

Ichthyococcus irregularis (bullbog lightfish),
350t

ichthyoplankton assemblages, 269–313; in
bays and estuaries, 142–43, 303–5;
CalCOFI samplings, 269–70, 271,
275–302, 313, 361, 362, 368–69, 628;
coastal assemblages, 290–303; ENSO
events and, 282–84, 285–93f, 298–302,
628; geographic and seasonal distribu-
tion, 277–80, 296–98; historic overview,
269–70; interannual and decadal
changes, 281–87, 298–302; nearshore,
289–90; ontogenetic stages, 272–75; PDO
and, 283, 284, 285–93f, 299–302f, 303;

samplings, 270–72; sardine and anchovy
regimes, 281–82, 283–84f; specializa-
tions, 306–7, 308–11f; trophic relation-
ships, 307–13; vertical distribution,
305–6

Icichthys lockingtoni (medusa fish), 18t, 22t,
328f, 330, 559; larval stages of, 276,
277–78f, 279, 286f

Icosteus aenigmaticus (ragfish), 17t, 22t, 327f,
330, 523t

Idiacanthus antrostomus (black dragon), 307,
310f, 351t, 356, 357f, 366t, 370f

Il’inskii, E. N., 361
Ilypnus gilberti (cheekspot goby), 95f, 154f,

155t, 159, 161t, 534t; in bays and estuar-
ies, 126t, 134f, 136t, 137f, 145t, 303;
trophic relations and, 396f, 401

indigenous peoples, 624, 627
Indo-Pacific fishes, 69
Inegocia japonica, 521t
inland silverside (Menidia beryllina), 612t,

616, 619
inner shelf (IS), 82t, 85t, 86f, 96, 109, 171,

176; analysis of, 104t; trophic relations
and, 397f

interannual variability, 140–42
International Pacific Halibut Commission

(IPHC), 525
intertidal copepod (Tigriopus californicus), 38
Isaacs, J. D., 588, 624
Isistius brasiliensis (cigar shark), 561, 561f
island kelpfish (Alloclinus holderi), 92f, 162t,

238f, 477, 534t; cleaner behavior of, 555,
556f, 557t; feeding by, 60, 61f

island populations. See California Channel
Islands

Isopsetta isolepsis (butter sole), 17t, 174, 179t,
181f, 194f, 296f

Istophorus spp., 523t; I. platypterus (sailfish),
21t, 25t, 333

Isurus oxyrhynchus (shortfin mako), 20t, 22t,
89f, 390, 518t, 579; movement of,
527–28, 529f, 540; in pelagic zone, 326f,
331, 337t; pollution and, 601; trophic
relations and, 401f, 406

Iwama, G. K., 207
Iwamoto, T., 374

jack mackerel. See Trachurus symmetricus
jacks. See Carangidae (jacks)
jacksmelt. See Atherinopsis californiensis
Jackson, J. B. C., 264, 625, 627
Japanese sea raven (Hemitripterus villosus),

499, 521t
jawfish (Opistognathus spp.), 485, 521t
Jensen, Greg, 556
Johnrandallia nigrirostris (barberfish), 235t
Johnson, C. E., 485
Johnson, G. D., 62, 544
Jones, Everet, 561
Jones, J. A., 213, 223
Jordan, David Starr, 253, 569, 574
Jordania zonope (longfin sculpin), 17t, 21t,

211, 234t, 238f, 500t

Kathetostoma averruncus (smooth stargazer),
20t, 23t, 179t, 185f, 197

Katsuwonus pelamis (skipjack tuna), 20t, 89f,
326f, 331, 337t, 573, 628

kelp bass. See Paralabrax clathratus
kelp bed/rocky reef (KBRF), 85t, 86f, 87, 92f,

227–52; activities of fishes in, 248–49;
analysis of, 104t; assessment of abun-
dance in, 228–32; bottom depth in,
241–43; fish assemblages and, 247–48;
interannual variability in, 249–50; kelp

I N D E X 6 4 7

overview, 228; latitude and, 239–41;
major components of, 109f, 111; major
taxa of, 232–36t; microalgae and bottom
characteristics, 243–47; overfishing in,
625–26, 627; reef structure overview, 228;
resource partitioning in, 454t; study local-
ities, 82t, 84f; trophic relations in, 400f,
404–5, 625; young-of-year (YOY) and, 248

kelp clingfish (Rimicola muscarum), 18t, 111f,
155t, 236t, 238f, 405

kelpfishes. See Clinidae; Gibbonsia spp.
kelp goby, 238f. See also Gobiidae
kelp greenling. See Hexagrammos decagrammus
kelp gunnel (Ulvicola sanctaerosae), 18t, 72,

72f, 238f
kelp perch (Brachyistius frenatus), 19t, 111f,

162t, 422, 477, 494; adaptations of, 71f,
75; in kelp bed/rocky reef, 92f, 235, 239f,
240f; movement and activity patterns of,
533t, 544, 556f, 557t; predation and,
431f, 438–39, 440f, 442f; trophic rela-
tions and, 395, 400f, 404

kelp pipefish (Syngnathus californiensis), 19t,
103, 111f, 234t, 238f, 507; in surf zone,
150t, 154f, 155t

kelp poacher (Agonomalus mozinoi), 70
kelp rockfish (Sebastes atrovirens), 19t, 157t,

162t, 270, 415, 536t; feeding/foraging of,
60f, 67–68; in kelp bed/rocky reef, 92f,
234t, 237f, 239f, 240f; phylogeographic
structures of, 34t, 38

kelp spp. See Macrocystis spp. (kelp)
Kendall, Arthur, Jr., 270, 273, 306, 485
killer whales, 429
killifish (Luacania parva), 130, 131, 134f,

612t, 614. See also Fundulus parvipinnis
(California killifish)

King Harbor, 244, 249, 630
king-of-the-salmon (Trachipterus altivelis), 20t,

327f, 332
Kleppel, G. S., 305
Kline, D. E., 371
Kramer, S. H., 151, 541
krill (Euphausia pacifica), 371
Kroon, F. J., 531
Kuhlia sandwichiensis, 522t
Kyphosidae (sea chubs), 71, 105, 106t, 235t,

534t, 557t; feeding by, 65–66. See also
Girella nigricans

Kyphosus analogus, 20t

Labridae (wrasses), 72, 74, 75, 106t, 235t,
393, 557t; on continental shelf, 176,
180t; feeding of, 64, 65; movement and
activity patterns of, 534t, 541, 547, 548,
549; and reproduction, 496, 497, 498,
503, 507; Thalassoma spp., 235t, 487,
488. See also Halichoeres spp.; Oxyjulis
californica (señorita); Semicossyphus
pulcher (sheephead)

Labrisomus spp., 289, 534t, 557t; L. xanti
(largemouth blenny), 236t. See also
Paraclinus integripinnis (reef finspot)

Lactoria diaphana, 20t, 24t
Lagocephalus lagocephalus (oceanic puffer),

20t, 23t, 332
Lamna ditropis (salmon shark), 17t, 22t, 89f,

326f, 330, 337t, 524
Lampadena urophaos (sunbeam lampfish),

277, 279f, 280, 351t
lampara nets, 571, 575, 590
Lampetra spp. (lamprey), 128f; L. ayresii, 17t;

L. tridentata (Pacific lamprey), 18t, 130t,
133, 518t, 561–62, 561f

lampfish. See Nannobrachium spp.;
Stenobrachius leucopsaurus; Triphoturus spp.



Lampris guttatus, 19t, 22t, 519t
Lampris regius (opah), 89f, 321, 327f, 330,

337t
Lamprogrammus niger (paperbone cuskeel), 353t
Lane, E. D., 135
La Niña event, 4–5, 222, 283, 286. See also

ENSO
lanternfish, 351t, 370f; larval stages of,

276–80. See blue lanternfish; California
lanternfish; Diogenichthys spp.;
Myctophidae (lanternfish)

Larson, Ralph J., 231, 244, 245, 531; compe-
tition studies of, 454, 455–56, 457

larval recruitment. See recruitment
larval stages. See icthyoplankton assemblages
Lasker, R., 310, 312
lateral line, 343
latitude, 8, 10, 110f; distribution and, 68–70,

122–23; kelp bed/rocky reef species and,
239–41; and ordination analysis, 11–14,
243

Laur, D. R., 246, 437–38
Laurs, R. M., 542
Lavenberg, R. J., 348, 359, 363, 483, 539
lavender sculpin (Leiocottus hirundo), 18t, 24t,

75, 76f, 532t; in kelp bed/rocky reef, 92f,
234t, 249t

Lea, Robert N., 6, 483, 628
LeBoeuf, B. J., 561
Lee, W. J., 27
Leet, W. S., 125
left-coiling foram (Neogloboquadrrina pachy-

derma), 36
lefteye flounders. See Paralichthyidae
Leiocottus hirundo (lavender sculpin), 18t, 24t,

75, 76f, 532t; in kelp bed/rocky reef, 92f,
234t, 240t, 532t

Leiognathus brevirostris, 521t
Leiostomus xanthurus (spot), 469, 472f
leopard shark (Triakis semifasciata), 19t, 95f,

158t, 233t, 518t; in bays and estuaries,
127t, 128f, 132f; movement of, 527, 528t;
in surf zone, 150t, 151, 153, 156f, 157t

Lepidocybium flavobrunneum (escolar), 20t,
22t, 327f, 330

Lepidogobius lepidus (bay goby), 18t, 98f, 155t,
158, 161t, 453t, 534t; in bays and estuar-
ies, 126t, 128f, 132f; larval stages of, 292,
294f, 298, 300, 303, 304f

Lepidopsetta bilineata (rock sole), 17t, 22t, 605
Lepidopus caudatus, 523t
Lepidopus fitchi (Pacific scabbardfish), 7t, 19t,

23t
Lepomis macrochirus (bluegill sunfish), 487
Lepophidium microlepis (finescale cusk-eel),

177t, 183f, 196f
Lepophidium stigmatisium (Mexican cusk-eel),

177t, 182f, 195f
Leptocephalus giganteus (eel), 307, 310f
Leptocottus armatus (staghorn sculpin), 18t,

209t, 500t, 532t, 613; in bays and estuar-
ies, 93f, 126t, 128f, 129f, 132f, 134f,
138t, 143f; on continental shelf, 178t,
181f, 194f; in surf zone, 150, 153t, 155t,
157t; trophic relations and, 396f, 402

Leptoscarus vaigiensis, 522t
Lestidiops ringens (slender barracudina), 277,

280, 351t, 355f, 370f
Lestidium pseu. sphyraenoides, 519t
Lethops connectens (goby), 18t, 23t, 418
Lethrinus miniatus, 521t
Leuresthes tenuis/sardina (grunion), 19t, 73,

145t, 149, 233t, 621; fisheries and, 567,
568, 589; genetic characteristics of, 43,
44f, 45t, 46t, 623; larval forms of, 303;
movement of, 532t, 543, 549; reproduc-

tion and, 494, 495f, 520t; respiration in,
211; in surf zone, 95f, 150t, 151f

Leuroglossus stilbius (California smooth-
tongue), 349t, 354, 355f, 360t, 368, 370f;
larval stages of, 275, 276t, 277t, 278f,
292; swimbladder of, 365, 366t; trophic
relations of, 402f, 406

LIDAR (light detection and ranging) systems,
527–28

Light, T., 618
lightfishes (Phosichthyidae), 350t
Limbaugh, Conrad, 227, 243, 555
limpet (Collisella limatula), 220
lingcod. See Ophiodon elongata
Link, J. S., 197
Linphryne coronata, 520t
Liopropoma spp., 307, 308f
Liparis spp. (snailfishes), 175, 178t, 180t, 353t;

L. florae (tidepool snailfish), 17t, 90f, 215t,
216f, 238f; L. fucensis, 17t, 521t; L. mucosus
(slimy snailfish), 18t, 151, 153t; L. pulchellus
(showy snailfish), 17t, 178t, 194f; L. rutteri,
17t; reproduction and, 485, 486

Lipolagus ochotensis (popeye blacksmelt), 349t
lithodid crabs, 486
Lithognathus mormyrus, 521t
lizardfishes. See Synodontidae
Lobianchia gemellarii (Cocco’s lanternfish), 351t
Lobotes pacificus (Pacific tripletail), 7t, 20t, 25t
Lobotes surinamensis, 521t
locomotion, 321–23. See also movement
Loligo opalescens (market squid), 406
Lomolino, M. V., 621
Long, J. A., 56
longfin dragonfish (Tactostoma macropus),

351t, 359, 370f
longfin lanternfish (Diogenichthys atlanticus),

351t, 370f; larval stages of, 276t, 277f,
279, 282f, 290f, 368

longfin pearleye (Benthalbella linguidens), 351t
longfin sanddab. See Citharichthys xanthostigma
longfin sculpin (Jordania zonope), 17t, 21t,

211, 234t, 238f, 500t
longfin smelt (Spirinchus thaleichthys), 17t,

126t, 128–29, 128f, 130t, 138t
Longhurst, A. R., 588
longjaw bigscale (Scopeloberyx robustus), 352t,

365, 366t
longjaw mudsucker (Gillichthys mirabilis) 11,

19t, 88, 211, 533t, 617; in bays and estu-
aries, 93f, 126t, 129f, 132f, 134f, 136t,
138t, 143f; hypoxia and, 472; larval
stages of, 303, 304f; phylogenetic rela-
tions and, 35t, 43, 44f, 45t, 46t; trophic
relations and, 396f, 402

longnose butterfyfish (Forcipiger flavissimus), 63
longnose cat shark (Apristurus kampae), 353t,

372f
longnose lancetfish (Alepisaurus ferox), 327f,

330, 519t
longnose puffer (Sphoeroides lobatus), 7t, 20t, 25t
longnose skate (Raja rhina), 18t, 101f, 177t,

184, 185f, 197f
longspine combfish. See Zaniolepis latipinnis
longspine thornyhead (Sebastolobus altivelis),

19t, 23t, 96, 101f, 311f, 334f; in bath-
pelagic zone, 353t, 369, 371, 372f; move-
ment of, 537t, 540, 541

loosetooth parrotfish (Nicholsina denticulata),
7t, 14, 20t, 25t, 235t

Lophiocharon trisignatus, 520t
Lophiodes spilurus, 308f
Lophiomus setigerus, 520t
Lophotus spp.: L. capellei, 20t, 24t; L. cristatus

(highbrow crestfish), 327f, 332; 
L. lacepede, 519t

Los Angeles-Long Beach harbor, 158–62
Los Angeles Region (LAR), 40
Losey, G. S., Jr., 489, 493, 555
Los Penasquitos Lagoon, 144f
lottery hypothesis of recruitment, 414–15
louvar, 326f, 337t
Love, Milton S., 263, 579–80, 591, 631
lowcrest hatchetfish (Argyropelecus sladeni),

350t, 354, 356f, 366t; trophic relations of,
402f

Lowe, Christopher G., 524, 539, 540
Loweina laurae, 370f
Loweina rara, 308f
low relief substratum, 539–40
Luacania parva (rainwater killifish), 130, 131,

134f, 612t, 614
Lumpenus sagitta, 17t
lumptail sea robin (Prionotus stephenophrys),

20t, 22t, 178t, 181f, 182f, 183f; foraging
guild, 194f, 195f, 196f

Lutjanus spp., 309f, 521t
Luvarus imperialis, 20t, 523t
Lycenchelys crotalinus (snakehead eelpout),

17t, 22t, 354t
Lycodapus fierasfer (black mouth eelpout), 17t,

22t, 354t
Lycodapus mandibularis (pallid eelpout), 17t,

21t, 352t
Lycodes spp. (eelpouts): L. cortezianus (bigfin

eelpout), 18t, 22t, 179t, 184, 185f, 197f;
L. diapterus (black eelpout), 17t, 22t,
354t; L. pacificus (blackbelly eelpout),
18t, 98f, 179t, 183f, 192f, 196f, 538t

Lycodopsis pacificus, 522t
Lyconectes aleutensis, 17t, 21t
Lyconema barbatum (bearded eelpout), 18t, 22t,

179t, 183f, 185f; foraging guild, 196f, 197f
Lynn, R. J., 540, 542
Lyopsetta exilis (slender sole), 18t, 403, 535t;

on continental shelf, 98f, 173, 179t,
183f, 185f; foraging guild, 192f, 196f,
197f; larval stages of, 279, 296f; pollu-
tant concentrations in, 601, 602f

Lysmata californica (cleaner shrimp), 555
Lythrypnus dalli (bluebanded goby), 19t, 23t,

61f, 92f, 236t; activity patterns of, 534t,
545; in kelp bed/rocky reef, 236t, 238f,
247; phylogenetic characteristics of, 43,
44f, 45t, 46t, 49, 623; predation and,
431–32f, 434–37, 438, 439–42, 460–61;
recruitment of, 419–20, 422; reproduc-
tion and, 487; symbiotic relations of,
555, 556f, 557t

Lythrypnus spp. (gobies), 295f, 503, 523t;
reproduction and, 487, 497

Lythrypnus zebra (zebra goby), 19t, 23t, 92t,
487; activity patterns of, 534t, 545; in
kelp bed/rocky reef, 236t, 238f

MacArthur, R. H., 46
MacGinitie, G. E. and N. MacGinitie, 559
machete (Elops affinis), 7t, 20t, 518
mackerel. See Trachurus symmetricus
macroalgae, 437–38, 474. See also algae
Macrocystis pyrifera (giant kelp), 48, 67, 71f, 415,

421, 459, 477; predation and, 436, 438–39
Macrocystis spp. (kelp), 228, 241, 243–46, 404–5,

628f. See also kelp bed/rocky reef (KBRF)
macrophyte substratum, 111–12, 111f
Macropinna microstoma (barreleye), 349t
Macroramphosus gracilis (slender snipefish),

20t, 25t, 332, 520t
Macrouridae (grenadiers), 101f, 106t, 579;

bathopelagic, 353t, 369, 372–77, 390; on
continental shelf, 175, 177t, 180t. See
also Coryphaenoides spp.; Nezumia spp.
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Magnuson Act (1976), 578–79, 588
Magnuson-Stevens Act (1996), 588, 591
Makaira spp. (marlin), 542, 576; M. indica

(black marlin), 20t, 25t, 323, 333; 
M. mazana, 20t, 25t; M. nigricans (blue
marlin), 332; Tetrapterus audax (striped
marlin), 21t, 24t, 89f, 326f, 332, 337t,
395, 401f

Malacocephalus laevis (softhead grenadier), 369
Malacoctenus hubbsi, 522t
Malibu Creek Estuary, 129f
Man-of-War fish (Nomeus gronovii), 324, 328f,

333
Mansueti, R. J., 558
Manta spp., 337t; M. birostris, 20t, 25t, 333,

518t
Mantua, N. J., 15
Margulies, D., 274
Marine Life Management Act (1998), 589,

591
Marine Life Protection Act (1999), 589, 591
mark and recapture, 525–26; and tagging,

527, 539
marlins. See Makaira spp. (marlin)
Marshall, N. J., 344, 367
Martell, S. J. D., 229
masked prickleback (Ernogrammus walkeri), 7t,

17t, 24t
Matarese, A. C., 306
Matern, S. A., 131, 140, 141–42, 618
mating systems, 489, 495–98, 506. See also

reproduction
matrotrophy, 484, 499–500
Matsui, T., 373
Matthews, K. R., 527, 539, 542
McEvoy, A. F., 587
McFarlane, G. A., 306
McGowen, J. S., 291, 292, 294, 295, 298
McLusky, D. S., 119
Mearns, A. J., 628
Medialuna californiensis (halfmoon), 19t, 35t,

92f, 157t, 162t, 400f; activity patterns of,
534t, 544; as herbivore, 65, 66f, 74, 394,
404; in kelp bed/rocky reef, 235t, 237f,
239f, 241f; symbiotic relations and, 556f,
557t, 558

medusafish (Icichthys lockingtoni), 18t, 22t,
328f, 330, 559; larval stages of, 276,
277–78f, 279, 284, 286f

Meffert, D. J., 135
Megachasma pelagios (megamouth shark),

327f, 528, 529f
Megalops atlanticus, 518t
Melamphaes spp. (bigscales), 279f, 280, 352t,

359; M. acanthomus (slender bigscale),
352t; M. lugubris (highsnout bigscale),
277, 308f, 352t, 358f; M. parvus (little
bigscale), 277, 352t

Melanocetus johnsonii, 520t
Melanonus zugmayeri, 519t
Melanostigma pammelas (eelpout), 18t, 22t,

348, 352t
Melichthys niger, 20t, 25t
Menidia beryllina (inland silverside), 612t,

616, 619
Mensinger, A. F., 358
Menticirrhus undulatus (corbina), 19t, 95f,

136t, 149, 293, 536t; commercial fishing
of, 587; in harbors, 157t, 158t, 160–61t;
larval stages of, 293, 295f; pollutants
and, 600; in surf zone, 150t, 151

Mentodus facilis (tubeshoulder), 350t
mercury pollution, 598, 601
Merluccius spp. (hakes), 106t, 177t, 180t, 621;

M. angustimanus (Panama hake), 177t,
197f

Merluccius productus (Pacific hake), 19t, 305,
403, 519t, 624; and commercial fishing,
578–79; on continental shelf, 177t, 182f,
183f, 185f; as deep sea species, 336t,
337t, 353t; foraging guild, 195f, 196f,
197f; habitat for, 101f, 102, 105t; larval
stages of, 275, 276t, 277f, 278f, 305

mesopelagic fishes, 343, 345t, 346, 348, 359,
364, 368, 406

mesopelagic zone, 320, 321f, 342, 343, 348
Metridium farcimen (anemones), 220, 606
Mexican barracuda (Sphyraena ensis), 7t, 20t,

25t, 236t
Mexican cusk-eel (Lepophidium stigmatisium),

177t, 182f, 195f
Mexican flashlight fish (Phthanophaneron

harveyi), 520t, 558f
Mexican goby (Bathygobius ramosus), 211
Mexican hogfish (Bodianus diplotaenia), 235t
Mexican lampfish. See Triphoturus mexicanus
Mexican lookdown (Selene berevoortii), 7t, 20t,

308f
Mexican Province, 3, 4f. See also Baja

California
Mexican rockfish (Sebastes macdonaldi), 19t,

24t, 44f, 45t, 46t, 258t
Microgradus proximus (Pacific tomcod), 17t,

128f, 153t, 296f; on continental shelf,
174, 177t, 181t, 182f, 183f; foraging
guild, 194f, 195f

microhabitats, in rocky intertidal zone, 208
Micrometrus aurora (reef perch), 18t, 90f, 235t;

feeding of, 394, 399f, 403; in rocky inter-
tidal zone, 213, 215t, 216f, 220f

Micrometrus minimus (dwarf perch), 18t, 77,
111f, 145t, 161t, 213, 235t, 499, 533t; in
surf zone, 95f, 150t, 151f, 152, 154f,
155t

Microstoma spp., 306
Microstomus pacificus (Dover sole), 19t, 96,

188, 307, 523t, 535t; as bathopelagic
species, 354t, 369; commercial fisheries
and, 574, 576; on continental shelf, 172,
179t, 182f, 183f, 185f; fin erosion dis-
ease, 603–4; foraging guild, 192f, 195f,
196f, 197f; habitat of, 101f, 103, 105t; in
pelagic zone, 333, 334t; phylogenetics of,
33, 34t; pollutants and, 598, 600, 605

mid-depth reef (MDR), 99f, 100f
mid-depth rocky reef (MDRF), 85t, 86f, 104t
middle shelf (MS), 85t, 86f, 104t, 109, 176,

258t
midshipman. See Porichthys spp.
midwater eelpout, 355f
migration, 48–49, 322, 361, 530, 615; in bays

and estuaries, 124, 128f, 132f, 134f;
coastal pelagics, 89f, 187–88; crepuscular,
546; spatial patterns and, 541–43. See
also movement

milk fish (Chanos chanos), 519t, 612t, 618
Miller, D. J., 6, 245–46, 253, 483, 539, 542
mimic sanddab (Citharichthys gordae), 179,

183f, 193, 196f
Mirounga angustirostris (elephant seals), 530,

542, 561
mitochondrial control region (MtCR), 27
Mobula japanica, 20t, 24t
mojarras (Gerreidae), 175, 180t, 506; spotfin

mojarra, 178t, 181f, 182f, 194f, 195f
Mola mola (ocean sunfish), 20t, 77, 89f, 523t,

540, 556; in pelagic zone, 326f, 330, 336,
337t

molecular clocks, 28–29, 49
monkeyface prickleback. See Cebidichthys

violaceus
Monocentridae (pinecone fishes), 66
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monogamy, 496–98, 503
moray eel. See Gymnothorax mordax
Moridae (codlings), 175, 177t, 180t
Morita, T., 375
Morone saxatilis (striped bass), 18t, 88,

149–50, 390, 470, 521t; as alien species,
612t, 613f, 615, 618; in bays and estuar-
ies, 93f, 126t, 128f, 130t, 131, 138t; fish-
eries and, 585t, 587; pollutants and, 598,
600, 602; reproduction of, 497; trophic
relations and, 395f, 402

Morro Bay, 131, 133
Moser, H. G., 6, 273, 298, 305, 308, 368–69
mosquitofish (Gambusia affinis), 126t, 132f,

535t, 612t, 616–17
mosshead sculpin (Clinocottus globiceps), 216f,

220, 390, 500t; feeding of, 390, 392, 403
mosshead warbonnet, 91f, 238f
mottled sculpin (Cottus bairdi), 501
movement and activity patterns, 187,

524–49; circa patterns, 548–49; diel-
related, 543; fishing and, 525–26; genetic
markers and, 530; home ranging and,
530–31; LIDAR and, 527–28; migration
and, 541–43; ontogenetic-related, 541; in
open ocean, 540; remote sensing tech-
niques and, 527–30; in rockfish, 531,
539–40; seasonal, 541–42; in situ moni-
toring of, 526–27; sonar and, 527–28;
spatial patterns, 530–31, 539–43; teleme-
try and, 527–30, 539; tide-related,
542–43. See also migration

Moyle, Peter B., 611, 616, 618; on bay and
estuarine species, 123, 125, 130, 131

Moynihan, M., 561
Mozambique tilapia (Oreochromis mossam-

bica), 485, 612t, 617
Muench, K. A., 494
Mugil cephalus (striped mullet), 20t, 157t,

158t, 520t, 534t; in bays and estuaries,
95f, 126t, 129f, 134f, 145t, 398; as
brephoepipelagic fish, 333, 334f; feeding
and trophic relations, 390, 394, 396f

Mugillidae (mullets), 329, 470, 472f
Mullidae (goatfishes), 7t, 135t, 329, 506
Mulligan, T. J. and H. L. Mulligan, 151
Mullin, M., 305
Mulloidichthys dentatus (Mexican goatfish),

235t
mummichog (Fundulus heteroclitus), 139, 470,

520t
Munehara, H., 489, 507
mussel blenny (Hypsoblennius jenkinsi), 19t,

92f, 136f, 238f, 247; movement patterns
of, 531, 532t; phylogenetic characteris-
tics of, 43, 44f, 45t, 46t; territoriality of,
451, 453t

mussel (Mytilus californianus), 221, 555
Mustelus californicus (gray smoothhound),

19t, 95f, 127t, 132f, 233t; in surf zone,
150t, 151, 153, 156f, 157t, 158t

Mustelus henlei (brown smoothhound), 19t,
95f, 127t, 128f, 233t; in surf zone, 153,
156f, 157t, 158t

Mustelus lunulatus, 20t
mutualism, 554–58. See also symbiotic rela-

tionships
Mycteroperca spp. (grouper): M. jordani (gulf

grouper), 19t, 25t, 234t; M. xenarcha
(broomtail grouper), 20t, 23t, 58, 234t

Myctophidae (lanternfish), 306, 329, 406,
557–58; deep sea species, 356, 358, 359,
368, 370f; larval stages of, 276–80;
swimbladders of, 366t, 367–68

Myctophum aurolaternatum (golden
lanternfish), 307, 310f, 370f



Myers, J. M., 31
Myliobatis californica (bat ray), 19t, 95f, 233t,

337t, 429, 518t, 535t; in bays and estuar-
ies, 127t, 128f, 132f, 134f, 137f; feeding
of, 394; and subsistence fishing, 568; in
surf zone, 150t, 153, 156f, 157t, 158t, 160t

Myoxocephalus polyacanthocephalus, 500t
Myrberg, A. A., Jr., 489
Myripristis amaena, 520t
Myrophis vafer, 20t, 25t
Mytillus californianus (mussels), 221, 555
Myxine circifons, 20t, 25t
Myxinidae (hagfishes), 103, 106t, 353t,

578–79; Eptatreus deani (black hagfish),
18t, 101f, 353t, 372f

Nakano, K., 207
nakedbelly sea robin (Bellator gymnostetus),

178t, 183f, 196f
naked goby (Gobiosoma bosc), 469
Nannobrachium ritteri (broadfin lampfish),

351t, 356, 357f, 359, 368, 370f; larval
stages of, 276t, 277f, 279, 280, 305;
swimbladder of, 366t, 367; trophic rela-
tions of, 402f

Nannobrachium spp. (lampfishes), 276t, 279f,
309f, 369; N. regale (pinpoint lantern-
fish), 351t, 358, 365, 366t, 370f

Nansenia crassa, 519t
Naples Reef, 455, 456, 458f, 474f, 476,

546–47
Narcine brasiliensis, 518t
National Marine Fisheries Service (NMFS),

230, 336, 589; continental shelf species
and, 168, 169, 170, 171, 172, 175

Natural History Museum of Los Angeles
County (LACM), 275

Naucrates ductor (pilotfish), 20t, 23t, 324,
328t

Naumann, E., 306
Nautichthys oculofasciatus (sailfin sculpin),

17t, 91f, 234t, 238f, 500t
Navarro River Estuary, 129f
nearshore (NS) habitat, 94–96, 94f, 95f
nearshore soft bottom (NSB), 95f, 96, 97f,

157t, 158t
needlefishes (Belonidae), 73, 135t
Neighbors, Margaret A., 6, 367
Nelson, D. R., 528, 544
Nelson, J. S., 55, 61, 73, 77
Nematistius pectoralis, 20t, 25t, 521t
Nemichthyidae, 354
Nemichthys scolopaceus (slender snipe eel),

349t, 519t
Nemipterus virgatus, 522t
Neocirrhites armatus, 522t
Neoclinus spp. (fringeheads): N. blanchardi,

18t; N. stephensae (yellowfin fringehead),
19t, 23t, 236t, 238f, 247; N. uninotatus,
18t

Neogloboquadrrina pachyderma (left-coiling
foram), 36

Neoscopelidae (blackchins), 358
Neotrypaea biffari (ghost shrimp), 559, 560f
Neotrypaea californiensis (pink ghost shrimp),

559
Nereocystis luetkeana (bull kelp), 228, 243,

245–46
neuromasts, 343, 359
Newell, N. D., 57
Newport Bay, 135, 162, 164f
Nezumia spp. (grenadiers): N. kensmithi

(bluntnose grenadier), 353t; N. liolepsis
(smooth grenadier), 353t, 369; N. 
stelgidolepsis (California grenadier), 18t,
23t, 177t, 184, 185f, 197f, 353t, 369

niche overlap, competition and, 451, 452f,
456, 457, 458f

Nicholsina spp. (parrotfish), 522t; 
N. denticulata (loosetooth parrotfish), 7t,
14, 20t, 25t, 235t

Nicol, J. A. C., 73
Nielsen, J. L., 31
night smelt (Spirinchus starksi), 17t, 72, 151,

152f, 153t, 335; on continental shelf,
177, 181f, 194f

Nile tilapia (Oreochromis niloticus), 393
nocturnality, 66–68, 94, 95f, 156f, 188, 189,

433f; movement patterns and, 543, 548
Nomeus gronovii (Man-of-War fish), 324, 328f,

333
non-bay species, 8, 11f, 12f
nonmetric multidimensional scaling

(NMDS), 144f
Norris, K. S., 414, 419
northern anchovy. See Engraulis mordax
northern clingfish (Gobiesox maeandricus),

18t, 33, 34t, 90f, 238f, 523t; in rocky
intertidal zone, 209, 215t, 216f, 220f,
221; trophic relations and, 399f, 403

northern lampfish. See Stenobrachius leucop-
sarus

northern pearleye (Benthalbella denatata),
351t, 370f

Norton, S. F., 219–20, 223, 407
notacanthiforms, 307
Notorhynchus spp.: N. cepedianus, 518t; 

N. cepedianus (sevengill shark), 19t, 233t;
N. valdiviae (topside lampfish), 351t, 370f

nuclear power plant effects, 270
nursery, bays and estuaries as, 142–43, 303–5,

468. See also ichthyoplankton assem-
blages

oarfish, 327f, 337t
Occella vernicosa, 17t
oceanic puffer (Lagocephalus lagocephalus),

20t, 23t, 332
ocean sunfish (Mola mola), 20t, 77, 89f, 523t,

540, 556; in pelagic zone, 326f, 330, 332,
336

ocean surface warming, 5, 6, 242, 257. See
also temperature of water

ocean whitefish (Caulolatilus princeps), 20t,
22t, 35t, 87, 311f, 521t; in kelp
bed/rocky reef, 92f, 234, 237f, 239f; and
recreational fishing, 586

Odontaspis ferox, 19t, 25t
Odontaspis taurus, 518t
Odontopyxis trispinosa (pygmy poacher), 18t,

178t, 182f, 192f, 195f
oilfish (Ruvettus pretiosus), 20t, 24t, 327f, 332
oil spills, 595, 596
olfaction, 343
Oligocottus spp. (sculpins), 500; O. rimensis

(saddleback sculpin), 17t, 21t, 90f, 209t,
215t, 216f, 399f

Oligocottus maculosus (tidepool sculpin), 17t,
91f, 500t, 507, 533t; in rocky intertidal
zone, 207, 209t, 215t, 216f, 217f, 218

Oligocottus rubellio (rosy sculpin), 17t, 23t,
90f, 234t, 238f, 399f; in rocky intertidal
zone, 215t, 216f, 217f, 220f

Oligocottus snyderi (fluffy sculpin), 18t, 90f,
399f, 500t; in rocky intertidal zone, 209t,
215t, 216f, 217f, 218, 220f

Oligoplites saurus, 24t
Oligopus diagrammus, 20t
olive rockfish (Sebastes serranoides), 18t, 60f,

91f, 162t, 219t; in kelp bed/rocky reef,
234t, 237f, 240f, 243f; movement and
activity of, 537t, 548; and recreational

fishing, 584, 585t, 590; trophic relations
and, 400f, 405

Oncorhynchus kisutch (coho salmon), 18t, 30t,
31, 32, 88, 233t, 330, 331f, 487; in bays
and estuaries, 126t, 128f, 130t

Oncorhynchus mykiss (steelhead), 18t, 30t, 31,
32, 618; in bays and estuaries, 126t,
128f, 129f, 130t, 132f

Oncorhynchus spp. (anadromous trout), 393;
O. clarkii (cutthroat trout), 17t, 21t, 29,
130t; O. gorbusha (pink salmon), 17t, 22t,
130t; O. keta (chum salmon), 17t, 21t,
130t, 233t; O. nerka (sockeye salmon),
17t, 21t, 519t, 624–25, 626f

Oncorhynchus tshawytscha (chinook salmon),
17t, 153t, 233t, 330, 331f, 630; in bays
and estuaries, 93f, 126t, 128f, 130t, 131;
fisheries and, 569, 579, 585t, 589, 628;
phylogeography and, 30t, 31–32, 32t, 39

Oneirodes spp. (dreamers), 17t, 352t, 395,
402t; O. acanthias (spiny dreamer), 352t,
358, 390, 520t; O. eschrichtii (bulbous
dreamer), 352t

onespot fringehead, 97f
Onuf, C. P., 140, 141
oophagy, 484
opah (Lampris regius), 89f, 321, 327f, 330,

337t
opaleye (Girella nigricans), 19t, 102, 105t,

136t, 150t, 534, 585t; activity patterns
of, 544–45; in harbors, 157t, 158t, 162t;
as herbivore, 65, 66f, 74, 394, 400f, 403,
404; in kelp bed/rocky reef, 92f, 235t,
237f, 239f, 241f; mutualism of, 556f,
557t, 558; phylogenetic characteristics
of, 35t, 41, 43, 44f, 45t, 46t; recruitment
of, 414, 419; in rocky intertidal zone,
209t, 215t, 216f

open ocean pelagics. See pelagic zone
Ophichthus spp.: O. rufus, 518t; O. triserialis,

20t; O. zophochir, 20t
Ophiclinus spp., 522t
Ophididae (cusk-eels), 106, 177t, 180t, 197f,

353t, 369; Lepophidium spp., 177t, 182f,
183f, 195f, 196f; movement and activity
of, 535t, 544. See also Chilara taylori

Ophidion barbatum, 519t
Ophidion scrippsae (basketweave cusk-eel), 18t,

163, 177t, 535t, 603; foraging guild,
194f, 195f; larval stages of, 277t, 280f,
293, 295f, 297f, 298

Ophioblennius steindachneri (Panamic fanged
blenny), 236t

Ophiodon elongatus (lingcod), 18t, 100f, 103,
105t, 129f, 132f, 485; as ambusher, 59f;
as brephoepelagic fish, 333, 334f; climate
change and, 624, 631; on continental
shelf, 178t, 181f, 182f, 183f; in deep rock
habitat, 262f, 263t; fisheries and, 574,
576, 579, 589, 591; foraging guild, 194f,
195f; in kelp bed/rocky reef, 234t, 237f,
240f; larval stages of, 270, 295, 297f; and
subsistence fishing, 568

Ophiopthalmus normani (brittle star), 371, 540
Opisthonema libertate, 519t
Opisthoproctidae (spookfishes), 349t, 519t
Opistognathus spp. (jawfish), 485, 521t
orange roughy (Hoplostethus atlanticus), 66,

520t
orangethroat pikeblenny (Chaenopsis

alepidota), 19t, 24t, 137f; phylogenetic
characteristics of, 43, 44f, 45t, 46t

Orbach, M. K., 590
Oregonian Province, 3, 4f, 239
Oreochromis mossambicus (Mozambique

tilapia), 485, 612t, 617
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Oreochromis niloticus (Nile tilapia), 393
Orthodon microlepidotus (Sacramento black-

fish), 393
Orthonopias triacis (snubnose sculpin), 18t,

23t, 60, 91f, 234t, 238t, 533t
Orthopristis reddingi (bronzestripe grunt),

178t, 181f, 182f, 194f, 195f
Osborn, T. R., 309
Osmeridae (true smelts), 72, 73, 77, 120,

128–29, 149; on continental shelf and
slope, 175, 177t, 180t; larval stages of,
296, 304f

osmoregulation, 212
Ostracion meleagris, 523t
otter (Enhydra lutris), 624, 627, 628
otter trawl, 575
outer shelf (OS), 85t, 86f, 109, 176, 179–80;

analysis of, 104t; trophic relations and,
398f

oval flounder (Syacium ovale), 179t, 194f
overfishing, 567, 572, 573, 576, 580, 588; cli-

mate change and, 625–26, 627, 633. See
also fishing and fisheries

oviparity (egg laying), 483–84, 486–87, 499;
egg size and, 500–501

oxygen depletion. See hypoxia
Oxyjulis californica (señorita), 18t, 58, 105t,

136t, 259, 522t; activity patterns of,
534t, 544, 546, 548; cleaner behavior of,
555, 556f, 557t; feeding of, 65, 389, 390,
400f; in harbors, 159, 162t; in kelp
bed/rocky reef, 87, 92f, 235t, 237f, 239f,
240f, 241f, 404–5; larval stages of, 293,
295f; macrophyte substratum and, 111;
predation and, 431f, 436; reproduction
and, 497, 498

Oxylebius pictus (painted greenling), 18t,
162t, 295, 420, 521t, 538t; in deep rock
habitat, 258, 263t; in kelp bed/rocky
reef, 70, 71f, 91f, 234t, 237f, 238f, 404;
phylogeography and, 33, 34t, 38, 38f;
reproduction and, 489, 490, 492f, 495,
496, 501; symbiotic relations of, 560–61,
561f; trophic relations and, 400f

Oxymonacanthus longirostris, 523t

Pacific argentine (Argentina sialis), 19t, 22t,
100f, 177t, 182f, 195f, 519t

Pacific baracuda. See Sphyraena argentea
Pacific blackchin (Scopelengys tristis), 351t,

357f, 358, 366t
Pacific blackdragon (Idiacanthus antrostomus),

307, 310f, 351t, 356, 357f, 366t, 370f
Pacific blacksmelt (Bathylagus pacificus), 310,

349t, 354, 355f, 370f; swimbladder of,
365, 366t

Pacific bonito. See Sarda chiliensis
Pacific butterfish, 337t
Pacific cod (Gadus macrocephalus), 17t, 21t, 605
Pacific crevalle jack (Caranx caninus), 7t, 20t,

25t
Pacific Decadal Oscillations. See PDO
Pacific dreamer. See spiny dreamer (Oneirodes

acanthias)
Pacific electric ray (Torpedo californica), 18t,

95f, 156f, 233t, 348, 405, 518; on conti-
nental shelf, 177t, 183f, 196f; hunting
behavior of, 433f; movement of, 538t,
540, 542, 549; in pelagic zone, 335, 337t

Pacific Fisheries Management Council
(PFMC), 588, 589

Pacific flatnose (Antimora microlepsis), 18t,
21t, 353t, 372f

Pacific grenadier (Coryphaenoides acrolepis),
18t, 22t, 353t, 369, 372f, 373, 374

Pacific hake. See Merluccius productus

Pacific halibut (Hippoglossus stenolepsis), 17t,
525, 580

Pacific herring. See Clupea pallasi
Pacific lamprey (Lampetra tridentata), 18t,

518t, 561–62, 561f
Pacific lightfish (Vinciguerria lucetia), 305,

350t, 368, 370f; larval stages of, 276t,
277f, 279f, 280, 282f, 286, 292f

Pacific line sole (Achirus mazatlanus), 137f,
179t, 181f, 194f, 307, 523t

Pacific mackerel. See Scomber japonicus
Pacific pomfret, 326f, 337t. See also Taractes

longipinnis
Pacific pompano (Peprilus simillimus), 19t, 91,

94f, 103, 305; feeding of, 393; in har-
bors, 159f, 160–61t; in pelagic zone, 156,
330, 332f

Pacific porgy (Calamus brachysomus), 20,
137f, 235t

Pacific sanddab. See Citharichthys sordidus
Pacific sand lance (Ammodytes hexapterus),

17t, 75, 153t, 296f, 494–95, 522t
Pacific sand perch (Diplectrum pacificum),

178t, 181f, 194f, 521t
Pacific sardine. See Sardinops sagax
Pacific saury (Cololabis saira), 326f, 330, 335,

336t, 401f, 405
Pacific scabbardfish (Lepidopus fitchi), 7t, 19t,

23t
Pacific seahorse (Hippocampus ingens), 20t,

25t, 135t, 137f, 484
Pacific sleeper shark (Somniosus pacificus), 17t,

21t, 353t, 518t
Pacific tomcod (Microgradus proximus), 17t,

128f, 153t, 181t, 296f; on continental
shelf, 174, 177t, 181t, 182f, 183f; forag-
ing guild, 194f, 195f

Pacific Transition Conception, 40, 240
Pacific tripletail (Lobotes pacificus), 7t, 20t, 25t
Pacific viperfish (Chauliodus macouni), 351t,

356, 357f, 365, 366t, 370f; trophic rela-
tions, 395, 402f, 406

Paine, R. T., 442, 554
painted greenling. See Oxylebius pictus
pallid eelpout (Lycodapus mandibularis), 17t,

21t, 352t
Pallisina barbata (tubenose poacher), 17t, 153t
Palos Verdes, 244, 249, 630
Palos Verdes Shelf: fin erosion disease in,

603, 604f, 607f; pollution in, 596, 598,
600, 601, 607–8

Panama hake (Merluccius angustimanus), 177t,
197f

Panama lightfish. See Pacific lightfish
(Vinciguerria lucetia)

Panama snaggletooth (Borostomias panamen-
sis), 351t, 357f, 366t

Panamic fanged blennie (Ophioblennius stein-
dachneri), 236t

Panamic Province, 3, 4f
Panamic sergeant major (Abudefduf troschelli),

92f, 235t, 237f, 241f
Pangea, breakup of, 621, 622f
paperbone cusk-eel (Lamprogrammus niger),

353t
Paraclinus integripinnis (reef finspot), 19t, 92f,

236t, 403, 534t, 628; in bays and estuar-
ies, 136t, 137f; hypoxia and, 468; in
rocky intertidal zone, 211, 215t, 216f,
222f

Paralabrax spp. (sand bass), 395, 506; larval
stages, 293, 295f, 298, 300, 301–2; 
P. auroguttatus (golden spotted rock bass),
234t, 497; P. humeralis, 497

Paralabrax clathratus (kelp bass), 19t, 35t, 58,
111f, 260, 506, 521t; in bays and estuar-
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ies, 136t, 137f, 145t; commercial fishing
of, 576, 591; ENSO and, 631; feeding of,
395; growth of, 62; habitat range of, 92f,
102, 103, 105t; in harbors, 157t, 159,
162t; in kelp bed/rocky reef, 234t, 237f,
239f, 241f; movement and activity
patterns of, 525, 526f, 531, 537t, 539,
545, 549; pollution and, 600, 605;
predation and, 430, 431f, 437, 438–39,
441, 444; recreational fishing of, 581,
584, 585t, 586; recruitment of, 414, 418,
419, 421; reproduction and, 497; storm
disturbance and, 477, 478f; subsistence
fishing and, 568; in surf zone, 152, 154f,
155t; symbiotic relationships of, 555,
556f, 557t; trophic relations and, 395,
400f, 405

Paralabrax maculatofasciatus (spotted sand
bass), 19t, 111f, 506, 521t, 538t, 591,
631; in bays and estuaries, 95f, 126t,
134f, 136t, 137f, 145t; on continental
shelf, 178t, 181f, 194f; phylogenetic
characteristics of, 43, 44f, 45t, 46t;
trophic relations and, 395, 396f, 402

Paralabrax nebulifer (barred sand bass), 19t,
92f, 102, 103, 105t, 111f, 506, 631; in
bays and estuaries, 127t, 136t, 137f,
145t; on continental shelf, 178t, 181f,
194f; fisheries and, 576, 582, 584, 585t,
591; in harbors, 157t, 160t, 162t; in kelp
bed/rocky reef, 234t, 237f, 239f, 241f;
movement of, 531, 538t; predation and,
431; reproduction and, 497; trophic
relations and, 395, 397f

Paralepididae (barracudinas), 279f, 351t
Paralichthyidae (lefteye flounders), 70, 71,

106t, 236t, 289, 301, 535t; on continen-
tal shelf, 172, 176, 179t, 180t, 184. See
also Citharichthys spp.

Paralichthys californicus (California halibut),
19t, 34t, 95f, 160–61t, 236t, 305; ambush
feeding of, 59f, 60, 395, 432; in bays and
estuaries, 127t, 129f, 132f, 136t, 137f,
138t, 145t; commercial fisheries and,
573–74, 576, 579, 587, 591; on continen-
tal shelf, 172, 179t, 181f, 194f; habitat
of, 102, 105t; larval stages of, 291, 294,
297f, 298, 299f; movement of, 535t, 539,
541; pollution and, 600, 606; recre-
ational fishing and, 582, 583, 585t;
recruitment of, 187, 420; in surf zone,
151–52, 153t, 154f, 155t, 157t, 158t;
trophic relationships and, 396f, 397f,
402, 403

Paraliparis cephalus (swellhead snailfish),
353t

Paramonacanthus japonicus, 523t
Paranthias colonus (Pacific creolefish), 234t,

309f
Parapercis snyderi, 522t
parasitism, 486, 554, 555, 561–62, 605
parental care, 484–85, 495, 499–500, 502–4,

506; egg size and, 500, 501t; viviparity
and, 484, 502, 503, 504, 507

Paricelinus hopliticus, 18t, 22t
Parin, N. V., 324, 325, 329, 331, 333
Parmaturus xaniurus (filetail cat shark), 19t,

23t, 101f, 353t, 518t
Parnulirus interruptus (spiny lobster), 555
Parophrys vetulus. See Pleuronectes/Parophrys

vetulus
Parques viola (rock croaker), 235t
Parrish, J. K., 333, 573
Parrish, R. H., 76
parrotfishes (Scaridae), 394, 506; Nicholsina

spp., 7t, 14, 20t, 25t, 235t, 522t



Parvilux ingens (giant lampfish), 351t, 366t,
370f

patchwork lanternfish, 370f
Patterson, C., 66
Patton, M. L., 240, 244
Paxton, J. R., 363
PCBs and DDT contamination, 595–603, 605,

607f. See also pollution
PDO (Pacific Decadal Oscillations), 5, 15,

628–31; ichthyoplankton assemblages
and, 283, 284, 285–93f, 299–302f, 303

peacock wrasse (Symphodus tinca), 502
Pearcy, William G., 270, 295, 296, 298, 361,

539
pearleyes (Benthalbella spp.), 351t, 370f, 519t
Pearson product-moment correlation matrix, 6
pebbled butterflyfish (Chaetodon multicinctus),

63
Pelagia spp. (sea jellies), 328f
pelagic egg, 77. See also oviparity
pelagic larval duration, 33, 49
pelagic (PEL) zone, 82t, 85t, 86t, 89f, 104t,

106, 320–41; adaptations to, 321–24;
boreal region, 330; brephoepipelagic fish,
325, 328–29, 333, 334; California Current
system and, 333–36; epheboepipelagic
fish, 325, 328, 331f; holoepipelagic fish,
324–25, 326–28f, 330t, 331; locomotor
adaptations, 321–23; meroepelagic fish,
325, 328t; nyctoepipelagic fishes, 325,
329; prominent world-wide groups in,
320–21; schooling, 323–24; temperate
region, 330; tropical region, 331–33;
xenoepipelagic fishes, 325, 329, 330t,
332f

pelagic stingray (Dasyatis violacea), 326f, 331,
337t

Pelagophycus porra (elk kelp), 228
Pempheris vanicolensis, 522t
penpoint gunnel (Apodichthys flavidus), 17t,

90f, 111f, 129f, 151, 153t, 485; in rocky
intertidal zone, 209t, 215t, 216f, 221

Peprilus simillimus (Pacific pompano), 19t, 91,
94f, 103, 305; feeding of, 393; in har-
bors, 159f, 160–61t; in pelagic zone, 156,
330, 332f

Pequegnat, W. E., 227, 229
perciforms, 71–72, 75, 105, 178, 306
Percoidei, 57–58, 321
Perissias taeniopterus (flag flounder), 179t,

183f, 193, 196f
Perkins, H. C., 359, 361
Pescadero Creek Lagoon, 129f
Peterson, C. W., 499
petrale sole (Eopsetta jordani), 18t, 179t, 182f,

183f, 185f, 193; foraging guild, 193,
195f, 196f, 197f

Petromyzontidae, 561–62. See also Lampetra
spp. (lamprey)

Pfister, C. A., 214, 223, 421
Phanerodon atripes (sharpnose seaperch), 18t,

23t, 75, 235t, 555; cleaner behavior of,
556f, 557t

Phanerodon furcatus (white seaperch), 18t, 75,
150t, 155t, 258, 631; cleaner behavior of,
556f, 557t; on continental shelf, 178t,
181f; foraging guilds, 192f, 194f; habitat
range of, 92f, 102, 103, 105t, 127t, 132f;
in harbors, 157t, 160–61t, 162t; in kelp
bed/rocky reef, 235t, 240f; movement of,
533t, 542; reproduction of, 494; trophic
relations and, 397f, 403

pheromones, 491, 493, 494
Pholis spp. (gunnels), 9f, 10f, 72, 90f, 209t,

217f; P. clemensi, 17t, 21t; P. laeta (cres-
cent gunnel), 17t, 21t, 209t, 485, 522t; 

P. ornata (saddleback gunnel), 17t, 153t,
399f; P. schultzi, 17t, 21t; Ulvicola
sanctaerosae (kelp gunnel), 18t, 24t, 72,
72f, 236t. See also penpoint gunnel;
rockweed gunnel

Phosichthyidae (lightfishes), 350t
Photonectes margarita, 351t
Phragmatopoma californica (tube worm), 228
Phthanophaneron harveyi (Mexican flashlight

fish), 520t, 558f
Phtheirichthys lineatus (slender sucker), 20t,

25t, 324
Phyllospadix spp. (surf grass), 228
phylogeny, 68, 195
phylogeography, 26–50; anadromous fishes

and, 29–32; Baja California, 40–41, 
44-46t; biogeography and, 9, 26;
Channel Islands and, 33, 43, 47–49;
characteristics of coastal fishes, 34–35t;
climate change and, 36–38; comparative,
26–27; gene flow and, 27, 33, 38, 48,
49–50; glaciations and, 32–33, 36, 37, 41;
Gulf of California, 41–43; pelagic larval
duration and, 33; subregions, 27; tecton-
ism and oceanographic patterns, 33, 36;
zoographic barriers and, 26–27

Physalia spp.(siphonophores), 333
Physiculus rastrelliger (hundred-fathom

codling), 20t, 23t, 98f, 177t, 185f, 197f;
larval stages of, 309f

Phytichthys chirus, 17t, 21t
Pickett, S. T. A., 466
Pihl, L., 143
pile perch. See Rhacochilus vacca
pilotfish (Naucrates ductor), 20t, 23t, 324, 328f
pinecone fishes (Monocentridae), 66
pinfish (Lagodon rhomboids), 469, 472f
pink cardinalfish (Apogon pacificus), 7t, 20t,

25t, 234t
pinknose rockfish (Sebastes simulator), 18t,

24t, 100f, 255, 262f
pink rockfish (Sebastes eos), 18t, 23t, 100f,

258t
pink salmon (Oncorhynchus gorbusha), 17t,

22t, 130t
pink seaperch (Zalembius rosaceus), 19t, 23t,

105t, 258, 263t, 533t; on continental
shelf, 98f, 176, 178t, 182f, 183f; foraging
guild, 192f, 195f, 196f; trophic relations
and, 398f, 403

pinpoint lanternfish (Nannobrachium regale),
351t, 358, 365, 366t, 370f

pipefishes. See Syngnathus spp.
pipeline assemblages, 264
piscivores, 131, 330, 395, 402, 430, 435, 548;

filial cannibalism, 436, 500–502. See also
predators

Pittenger, G. G., 540
Plagiogrammus hopkinsii (crisscross prickle-

back), 17t, 24t, 91f, 236t, 238f
Plagiotremus azaleus (sabertooth blenny), 7t,

20t, 25t, 236t
plaice (Pleuronectes platessa), 539, 604
plainfin midshipman. See Porichthys notatus
planktivores, 63, 75, 131, 189, 420, 547
planktonic larval duration, 26, 27f
Platichthys stellatus (starry flounder), 17t,

296f, 600, 605, 606; in bays and estuar-
ies, 93f, 127f, 128f, 129f, 132f, 138t

Platycephalus speculator, 521t
Platyrhinidae (thornbacks), 175, 177t, 180t
Platyrhinoides triseriatus (thornback), 18t, 97f,

157t, 158t, 233t; in pelagic zone, 177t,
181f, 194f

Platytroctidae (tubeshoulders), 350t, 354,
355f, 369, 519t

Plecoglossu altivelis (ayu), 612t, 618
Plectobranchus evides, 17t, 22t
Pleistocene epoch, 623, 624
Plesiops nigricans, 521t
Pleurogrammus monopterygius, 17t, 21t
Pleuronectes/Parophrys vetulus (English sole),

19t, 98f, 105t, 296f, 398f, 535t; in bays
and estuaries, 127t, 128f, 132f; on conti-
nental shelf, 172, 179t, 181f, 182f; forag-
ing guilds, 192f, 194f, 195f; pollutant-
related disease in, 600, 604, 605, 606; in
surf zone, 152f, 153t, 155t

Pleuronectes platessa (plaice), 539, 604
Pleuronectidae (righteye flounders), 9f, 10f,

70–71, 105, 106t, 535t; pelagic, 329, 333
pleuronectiforms (flatfishes), 59, 96, 307,

539; commercial fishing of, 569, 574,
575, 579; on continental shelf, 172,
179t, 180t, 184, 186, 189; larval stages
of, 289, 306; movement of, 541; pollu-
tants and, 600, 606

Pleuronichthys coenosus (C-O sole), 18t, 60,
61f, 70, 236t, 535t

Pleuronichthys decurrens (curlfin sole/turbot),
18t, 98f, 398f, 535t, 606; on continental
shelf, 179t, 181f; foraging guild, 192f,
194f

Pleuronichthys guttulatus. See Hypsopsetta
guttulata

Pleuronichthys ritteri (spotted turbot), 19f, 95f,
151, 155t, 157t; on continental shelf,
179t, 181f, 182f; foraging guild, 194f,
195f; larval stages of, 292, 293, 294f,
300; pollution and, 600, 603; trophic
relations and, 397f

Pleuronichthys verticalis (hornyhead turbot),
19t, 98f, 294f, 398f, 535t, 606; on conti-
nental shelf, 179t, 181f, 182f; foraging
guild, 192f, 193, 194f, 195f; larval stages
of, 291, 299; trophic relations and, 397f,
398f

Pliocene epoch, 622f, 623
Plotosus lineatus, 519t
poachers, 18t, 70, 98f, 153t, 178t; bigeye

poacher (Bathyagonus pentacanthus), 178t,
197f; pricklebreast poacher (Stellerina
xyosterna), 18t, 152f, 153t, 296; pygmy
poacher (Odontopyxis trispinosa), 18t,
178t, 182f, 192f, 195f; tubenose poacher
(Pallasina barbata), 17t, 153t. See also
Agonidae; Xeneretmus spp.

Podothecus sachi, 521t
Poecilia latipinna (sailfin molly), 612t, 613f,

616
Poeciliidae spp., 494, 616–17
Point Conception, 3, 5, 6, 75, 76
Polivka, K. M., 221
pollution, 121, 145, 595–608; bioaccumula-

tion in fish and, 598–601; biomarkers
and sublethal effects, 605–6; contamina-
tion effects, 601–8; DDT and PCBs,
595–603, 605, 607f; effects on popula-
tions and assemblages, 606–8; external
disease, anomalies and parasites, 603–5;
fin erosion disease and, 603, 604f;
human health risk, 601–2; sediment con-
tamination, 596, 598, 600f, 604, 607f,
608; sources of contaminants, 595–96; in
water column, 596; wild-life health risk
and, 602–3

polychaete worm (Cirriformia luxuriosa), 220
Polydactylus approximans, 20t, 23t
Polydactylus operaculis, 20t, 25t
Polydactylus sexfilis, 522t
polygamy, 483, 496, 502–3
polygyny, 497
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Polylepium cruentum (bleeding wrasse), 179t,
183f, 196f

Polyprion americanus (Atlantic wreckfish), 497,
521t

Pomacanthus spp., 235t, 522t
Pomacentridae (damselfishes), 65, 74, 76,

106t, 547; in kelp bed/rocky reef, 235t,
237f; movement patterns of, 535t, 548;
reproduction and, 488, 489, 491, 493,
495, 503, 506. See also Chromis spp.;
garibaldi (Hypsypops rubicundus)

Pomatomus saltatrix (bluefish), 149, 521t
Pomatoschistus, 498
Pommeranz, T., 305
pompano, 305. See also Pacific pompano
Pondella, D. J., II, 153
Pontinus sierra, 311f
popeye blacksmelt (Bathylagus ochotensis),

349t, 365, 366t, 370f; larval stages of,
276t, 277f, 368

porcupinefish (Diodon hystrix), 21t, 236t
Porichthys spp. (midshipmen), 129f, 189, 557;

P. analis (darkedge midshipman), 178t,
182f, 195f

Porichthys myriaster (specklefin midshipman),
19t, 97f, 136t, 145t, 157t, 178t, 233t,
532t; foraging guild, 192f, 194f, 195f

Porichthys notatus (plainfin midshipman), 19t,
38, 136t, 233t, 335, 520t; on continental
shelf, 98f, 178t, 181f, 182f, 183f; forag-
ing guild, 192f, 194f, 195f, 196f; migra-
tion of, 188, 532t; reproduction and,
486f, 487, 489, 491, 493; in rocky inter-
tidal zone, 209t, 210, 213, 219t; trophic
relations and, 398f, 403

Poroclinus rothrocki, 17t, 22t
Poromitra crassiceps (crested bigscale), 352t,

358f, 365
Posner, M., 539
predation, 312, 323, 343, 428–45;

adaptations of predators, 432–33; anti-
predatory adaptations, 428–32; behav-
ioral responses to, 430–32; community
structure and, 442–43; density-
dependent, 438–41, 442, 444; evolution-
ary influences on, 428–33; extinction
and, 625; filial cannibalism, 501; future
research on, 444–45; group living and,
429–30; growth of prey and, 434–35;
habitat structural complexity and,
441–42, 444; hatching and, 495;
monogamy and, 497; mortality and,
434, 437–38; movement of, 542; pollu-
tants and, 598; prey demography and,
434–41; recruitment and, 418, 420, 421,
435–37, 442; regional and geographic
comparisons, 443–44; size-selective, 445.
See also feeding divergence; trophic
interactions

Priacanthidae, 66
pricklebacks (Stichaeidae), 7t, 9f, 10f, 72,

186, 329; Plagiogrammus hopkinsii (criss-
cross prickleback), 17t, 24t, 91f, 236t,
238f; reproduction and, 498; in rocky
intertidal zone, 90f, 207, 209t, 210, 213,
216f, 217f. See also monkeyface prickle-
back; Xiphister spp.

pricklebreast poacher (Stellerina xyosterna),
18t, 152f, 153t, 296

prickly sculpin (Cottus asper), 126t, 128f,
129f, 132f, 296

Priede, I. G., 375–76, 377, 540
Prionace glauca (blue shark), 20t, 89f, 326f,

330, 337t, 389, 518t; movement of, 524,
532t, 540, 542, 543; telemetry and,
527–28; trophic relations and, 401f

Prionotus spp., 277f, 280f; P. evolans, 520t; 
P. ruscarius (rough sea robin), 178t, 181f,
194f

Prionotus stephanophrys (lumptail sea robin),
20t, 22t, 178t, 181f, 182f, 277; foraging
guild, 194f, 195f, 196f

Pristigenys serrula, 20t, 24t, 311f
productivity, 138–39, 249. See also reproduc-

tion
Prognathodes falcifer (scythe butterflyfish),

20t, 24t, 220, 235t
promiscuity, 496, 497, 503
Pronotogrammus multifasciatus (threadfin

bass), 7t, 178t, 183f, 196f, 255
Proposition 132 (California), 590–91
Protomyctophum crockeri (California flashlight-

fish), 351t, 357f, 359, 370f; larval stages
of, 276t, 277f, 279f, 280, 306; swim blad-
der of, 366t, 367

Psenes spp. (driftfish), 333; P. pellucidus
(blackrag), 328f, 330, 559, 900

Psettichthys melanostictus (sand sole), 17t, 97f,
296f, 605; on continental shelf, 179t,
181f, 194f; in surf zone, 152f, 153t, 155t

Pseudobalistes flavimarginatus, 523t
Pseudobathylagus ochotensis (robust

blacksmelt), 349t, 365
Pseudochromis olivaceus, 521t
Pseudopeneus grandisquamis, 21t, 25t
Pseudopeneus maculatus, 522t
Pseudopentaceros wheeleri, 20t, 22t, 522t
Psychrolutes phrictus (blob sculpin), 353t,

372f, 521t
Pteraclis aesticola, 20t, 24t
Pterocaesio diagramma, 521t
Pteroplatytrygon violacea, 20t, 24t
Pterygophora californica (brown algae), 228,

246, 437–38, 474
Ptilichthys goodei, 522t
Pudget Sound sculpin (Ruscarius meanyi), 7t
pudgy cuskeel (Spectrunculus grandis), 353t,

369
puffers (Tetraodontidae), 77, 137f, 149, 321,

394; Canthigaster spp., 503, 523t;
Lagocephalus lagocephalus, 20t, 23t, 332.
See also Sphoeroides spp.

purse seines, 571, 572, 573, 575, 577, 588
pygmy poacher (Odontopyxis trispinosa), 18t,

178t, 182f, 192f, 195f
pygmy rockfish (Sebastes wilsoni), 17t, 255,

259, 260f, 263t
pygmy shark (Euprotomicrus bispinnatus), 17t,

331
Pyrosoma sp. (colonial salp), 328f

Quammen, M. L., 140, 141
Quast, J. C., 232, 243–44, 404
queenfish. See Seriphus politus
Quietula y-cauda (shadow goby), 19t, 88, 303,

534t; in bays and estuaries, 93f, 126t,
132f, 134f, 145t; trophic relations and,
396f, 401

quillback rockfish (Sebastes maliger), 17t, 21t,
255, 537t, 539, 542

quinaldine (ichthyocide), 231, 232

Rachycentron canadensis, 521t
Radovich, J., 14, 628
Radulinus spp.: R. asprellus (slim sculpin), 17t,

22t, 178t, 195f; R. boleoides, 17t, 21t; R.
vinculus, 17t, 24t

ragfish (Icosteus aenigmaticus), 17t, 22t, 327f,
330, 523t

rainbow runner (Elegatis bipinnulatus), 324
rainbow scorpionfish (Scorpaenodes xyris), 20t,

25t, 70, 234t
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rainbow seaperch (Hypsurus caryi), 18t, 91f,
235t, 239f, 457; cleaner behavior of,
556f, 557t; movement of, 533t, 542,
544–45; in surf zone, 152, 155t, 162t

rainbow surfperch, 240f
rainbow trout, 31. See also Oncorhynchus spp.
Rainwater, C. I., 364
rainwater killifish (Luacania parva), 130, 131,

134f, 612t, 614
Raja binoculata (big skate), 18t, 177t, 181f,

182f, 183f, 518t; foraging guild, 194f,
195f, 196f

Raja inornata (California skate), 18t, 98f,
177t, 181f, 182f, 183f; foraging guild,
194f, 195f, 196f

Raja rhina (longnose skate), 18t, 101f, 177t,
184, 185f, 197f

Raja stellata, 17t, 22t
Rajidae (skates), 106t, 175, 180t, 185f, 189,

353t; and commercial fisheries, 574; and
reproduction, 483. See also Bathyraja spp.

Ralston, S., 173, 417, 530
range end points, 12f, 14
Ranzania laevis (slender mola), 21t, 24t, 311f,

332
ratfish. See spotted ratfish (Hydrolagus colliei)
Rathbunella spp. (ronquils): R. alleni, 235t; 

R. hypoplecta (stripedfin ronquil), 18t, 72,
72f, 522t, 532t; R. jordani (northern
ronquil), 235t

rays. See Batoidae (rays)
Reavis, R. H., 527
recreational fishing, 567, 580–92; (1850-

1940), 580–83; (1941-2001), 583–84;
barge fishing and, 582–83, 583f, 588;
competition with commercial, 589–92;
fishing methods, 582, 583–84; regulation
of, 586–89

recruitment, 187, 240–41, 388, 411–23, 631,
632; benthic environment and, 420–22;
community structure and dynamics,
414–15; defined, 411; density-dependence
and, 421–22; directions for research, 423;
disturbance and, 472, 477; importance
of, 411–12; larval dispersal and, 417–18;
larval production and, 415–17; manage-
ment and conservation in, 422–23;
population structures and distribution,
413–14; predation and, 418, 420, 421,
435–37, 442; in rocky intertidal zone,
214; settlement phase of, 418–20,
435–37; spatial and temporal variation
in, 415–22

redbanded rockfish (Sebastes babcocki), 18t,
22t, 255

redbelly tilapia (Tilapia zilli), 612t, 613f, 617
red brotula (Brosmophycis marginata), 18t,

186, 233t, 238f, 519t
red drum (Sciaenops ocellatus), 150
red goatfish (Pseudoupeneus grandisquamosus),

135t
red hake (Urophycis chuss), 472
red Irish lord (Hemilepidotus hemilepidotus),

17t, 485, 486f, 498, 500t, 521t
redtail surfperch, 128f, 585t
reduction fisheries, 570–74
Reebs, S., 549
reef finspot (Paraclinus intergripinnis), 19t, 92f,

236t, 238f, 403, 628; in bays and estuar-
ies, 136t, 137t; hypoxia and, 468; in
rocky intertidal zone, 211, 215t, 216f,
222f

reef perch (Micrometrus aurora), 18t, 90f, 235t;
feeding of, 394, 399f, 403; in rocky inter-
tidal zone, 213, 215, 216f, 220f

Regalecus glesne, 21t, 25t, 519t



Reinhardtius hippoglossoides, 17t, 22t
Remilegia australis (whalesucker), 324
Remora spp., 324–25; R. albescens, 21t, 23t; 

R. australis, 20t, 22t; R. brachyptera (gray
remora), 21t, 25t, 325; R. osteochir, 20t,
521t; R. remora, 21t, 23t, 324, 328f, 329f,
337t

Remorina albescens (white suckerfish), 325
remote sensing technology, 527–30, 528f
reproduction, 73, 76, 483–507; in

bathopelagic fish, 368–69; behavioral
ecology and, 495–502; body size and,
483, 493, 497, 498; coloration and, 488,
489, 490, 493, 494, 498; courtship and,
487–95; diel patterns of, 495, 507; evolu-
tionary ecology and, 495–502; filial can-
nibalism and, 500–502; future research
in, 505–7, 506t; gender allocation and,
487, 488t, 495–98, 502–4, 505f, 506;
gonochorism and, 483, 497, 498, 502–3,
504, 507; hermaphroditism and, 487,
488t, 496–98, 502–3, 504, 506; hypoxia
and, 471–72; life histories and, 187,
486–87; mating systems, 489, 495–99,
506; modes of, 483–86; monogamy,
496–98, 503; morphology and, 491–92;
motor patterns and, 491; oviparity (egg
laying) and, 483–84, 486–87, 499,
500–501; parental care and, 484, 485t,
486, 487, 495, 496, 499–500, 502–4, 506;
pheromones in, 491, 493, 494; pollution
and, 602; polygamy, 483, 496, 502–3;
promiscuity and, 503; in rocky intertidal
fishes, 213–14; seasonal, 498; sexual
selection and, 498–99; in soft-bottom
species, 186–87; spawning and, 488–89,
494, 495, 507, 587; spawning types,
483–86; species tables, 518–23t; sperm
competition and, 499, 505, 506;
temperate-tropical dichotomies in, 504;
territoriality and, 489, 493, 495, 502;
upwelling systems and, 503–4; viviparity,
483–84, 486, 502, 503, 504, 505, 507. See
also ichthyoplankton

respiration, 323; hypoxia and, 207, 210, 211;
in intertidal fishes, 208, 210–12, 222

rex sole. See Glyptocephalus zachirus
Rhacochilus toxotes (rubberlip seaperch), 19t,

75, 92f, 103, 494; activity patterns of,
533t, 546; competition and, 456–57,
458f; in harbors, 157t, 158t, 162t; in kelp
bed/rocky reef, 235t, 239f, 240f; prey dis-
semblance and, 64; trophic relations
and, 400f, 405

Rhacochilus vacca (pile perch), 18t, 75, 92f,
111f, 260, 494; as benthivore, 65; habitat
range of, 102, 103, 105t; in harbors,
157t, 159, 161t, 162t; in kelp bed/rocky
reef, 235t, 239f, 240t, 243f; movement
and activity patterns of, 533t, 542,
544–45; symbiotic relations of, 556f,
557t; trophic relations and, 400f, 405

Rhamphocottus richardsonii (grunt sculpins),
17t, 21t, 213, 500t, 521t

Rhinobatidae (guitarfishes), 176, 177t, 180t,
183f, 189, 233t. See also Zapteryx exasper-
ata

Rhinobatis productus, 518t
Rhinobatis productus (shovelnose guitarfish),

19t, 137f, 233t, 397f, 568; as nearshore
soft bottom fish, 97f, 157t, 158t

Rhinocodon typus (whale shark), 20t, 25t, 325,
331f, 333, 518t; movement of, 540

Rhinogobiops nicholsii (blackeye goby), 19t,
60, 61f, 76, 162t, 420, 506; habitat of,
102, 105t; in kelp bed/rocky reef, 236t,

238f, 239f, 240f, 247; in mid-depth
rocky reef, 99f, 255, 260f, 263t; move-
ment and activity patterns of, 523t, 531,
534t, 545; predation study of, 431–32f,
434–37f, 438, 439–42, 460–61; reproduc-
tion and, 494, 497; territoriality of, 455

Rhinoliparis barbulifer, 353t
Rhinomuraena quasita, 518t
Rhizoprionodon longurio, 20t, 25t
Rhombochirus osteochir (hardfin marlinsucker),

25t, 325
ribbon halfbeak (Euleptorhampus viridis), 331f,

333
Richardson, Sally L., 270, 295, 296, 298
Riegle, K. C., 212
Rimicola spp. (clingfish): R. cabrilloi (Channel

Islands clingfish), 7t, 17t, 24t; R.
dimorpha, 18t, 24t; R. eigenmanni (slender
clingfish), 19t, 25t, 92f, 111f, 236t, 238f;
R. muscarum (kelp clingfish), 18t, 111f,
155t, 236t, 238f, 405

Ripley, W. E., 574
RIT. See rocky intertidal (RIT)
Roach, S. W., 231
Roberts, D. A., 245, 246
Robinson, C. J., 543
Robison, B. H., 543
robust black smelt (Pseudobathylagus

ochotensis), 365, 370f
rockfish. See Sebastes spp. (rockfish)
rockhead (Bothragonus swanii), 17t, 70
rockpool blenny (Hypsoblennius gilberti), 19t,

90f, 236t, 403; movement patterns of,
531, 532t, 543; in rocky intertidal zone,
209t, 210, 211, 215t, 216f

rock prickleback (Xiphister mucosus), 17t, 90f,
236t, 498, 522; in rocky intertidal zone,
207, 209t, 212, 215t, 216f, 219, 220f;
trophic relations and, 394, 399f, 403

rock sole (Lepidopsetta bilineata), 17t, 22t, 605
rockweed gunnel (Xererpes fucorum), 18t, 90f,

111f; feeding of, 399f, 403; in rocky
intertidal zone, 207, 208, 209t, 215t,
216f, 220

rock wrasse. See Halichoeres semicinctus
rocky intertidal (RIT) zone, 82–83t, 84f, 85t,

86f, 87, 205–23; aerial and aquatic
respiration, 208, 210–12; age composi-
tion, 218; amphibious fishes in, 208,
209, 213; analysis of, 104t; behavioral
and physiological traits, 208, 210–13; cli-
mate change and, 205, 221–22, 630; dis-
tribution patterns, 206–8; fish habitat,
205–6; horizonatal zonation, 208;
osmoregulation and desiccation risk in,
212; recruitment, 214; reproduction in,
213–14; residents and visitors, 217–18;
seasonal changes, 207–8; species
abundance, 215, 217, 221; species groups
in, 90f; stability and persistence in,
220–21; taxonomic composition,
214–15; trophic interactions in, 218–20,
399f, 403; vertical zonation, 206–8

rocky reef. See kelp bed/rocky reef (KBRR)
rocky subtidal (RST), 83t, 84f, 85t, 86f, 91f;

analysis of, 104t; species groups in, 90f,
238f

Roedel, P. M., 588
Roncador stearnsii (spotfin croaker), 19t, 95f,

150t, 151f, 603
Rondeletia loricata, 520t
ronquils (Bathymasteridae), 100f, 186, 238f;

Rathbunella spp., 18t, 72, 72f, 235t, 522t,
532t

Ronquilus jordani, 17t, 21t
Rosales-Casian, J. A., 139

Rosen, D. E., 55, 63
Rosenblatt, R. H., 6, 621, 628
rosethorn rockfish (Sebastes helvomaculatus),

17t, 22t, 255, 262
rosylip sculpin (Ascelichthys rhodorus), 17t,

91f, 209t, 499, 500t, 507
rosy rockfish (Sebastes rosaceus), 19t, 22t,

100f, 255, 260f, 263t
rosy sculpin (Oligocottus rubellio), 17t, 23t,

90f, 234t, 238f, 399f; in rocky subtidal
zone, 215, 216f, 217f, 220f

Rothschild, B. J., 309
rough abyssal grenadier (Coryphaenoides

yaquinae), 353t, 369, 374–77, 540
roughback sculpin. See Chitonotus pugetensis
roughcheek sculpin: Artedius creaseri, 75, 92f,

238f; Ruscarius creaseri, 19t, 23t, 234t,
533t

roughies (Trachichthyidae), 66
rough sea robin (Prionotus rescarius), 178t,

181f, 194f
roundfishes, 189
round stingrays. See Urolophus/Urobatis halleri
rubberlip seaperch. See Rhacochilus toxotes
rubynose brotula (Cataetyx rubrirostris), 186
Ruscarius creaseri (roughcheek sculpin), 19t,

23t, 234t, 533t
Ruvettus pretiosus (oilfish), 20t, 24t, 327f, 332
Rypticus spp., 521t

sabertooth blenny (Plagiotremus azuleus), 7t,
20t, 25t, 236t

sablefish (Anoplopoma fimbria), 18t, 101f,
106t, 306, 521t, 532t; in bathypelagic
zone, 353t, 369, 372f; commercial
fisheries and , 574, 575, 578, 580; on
continental shelf, 172, 178t, 185f, 187;
foraging guild, 192f, 197f; pollutants
and, 598

Saccopharynx lavenbergi, 519t
Sacramento blackfish (Orthodon microlepido-

tus), 393
Sacramento sucker, 129f
saddleback gunnel (Pholis ornata), 17t, 153t,

399f
saddleback sculpin (Oligocottus rimensis), 17t,

21t, 90f, 209t, 215t, 216f, 399f
Sagamichthys abei (shining tubeshoulder),

350t, 354, 355f, 369, 519t
sailfin molly (Poecilia latipinna), 612t, 613f,

616
sailfin sculpin (Nautichthys oculofasciatus),

17t, 91f, 234t, 238f, 500t
sailfish (Istiophorus platypterus), 21t, 25t, 333
Sakuma, K. M., 305
salema. See Xenistius californica
Salmonidae (salmon), 29–32, 33, 72–73, 120,

128; climate change and, 632, 633; com-
mercial fishing of, 570, 574, 575, 579,
580, 586; recreational fishing of, 580,
589; reproduction and, 487. See also
Oncorhyncus spp.

salmon shark (Lamma ditropis), 17t, 22t, 89f,
326f, 330, 337t; movement of, 524

Salmo salar (Atlantic salmon), 612t, 618, 619
Salmo trutta (brown trout), 612t, 616
sampling techniques, 170–71, 229–32. See

also CalCOFI samplings
Sanchez, C., 305
San Clemente Islands, 47, 48
sand bass. See Paralabrax spp.
sanddabs. See Citharichthys spp.
Sanderson, S. L., 393, 407
San Diegan Province, 3, 4f, 239
San Diego Bay, 120, 135, 135t, 141f, 145t
sandpaper skate, 185f
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sand perch. See Diplectrum spp.
sand sole (Psettichthys melanostictus), 17t, 97f,

296f, 605; on continental shelf, 179t,
181f, 194f; in surf zone, 152f, 153t, 155t

San Francisco Bay, 120, 129, 131, 598; alien
species in, 612, 613–18

Santa Barbara Basin, 359
Santa Barbara Channel, 261, 263, 458–59
Santa Barbara Island, 48
Santa Catalina Basin, 371
Santa Catalina Island, 47, 48, 74, 422, 587,

589; Naples Reef compared to, 546–47;
pollution off, 600, 601; predation study
at, 430–31, 432f, 434, 441, 443

Santa Cruz Island, 455, 457f, 458–59
Sarda chiliensis (Pacific bonito), 20t, 87, 89f,

236t, 585t; in coastal pelagic zone, 154,
157t, 158t, 159f, 160t; commercial fish-
eries and, 574, 575; feeding of, 406; in
pelagic zone, 330, 332f, 336t, 337t; pol-
lution and, 600, 601; recreational fishing
and, 581, 582, 584; reproduction and,
494; seasonal movement of, 541–42;
trophic relations and, 401f

sardine and anchovy regimes, 15, 89,
281–82, 283–84f, 289; climate change
and, 624, 625f, 633; competition and,
450; PDO and, 629–30, 629f, 630f, 631;
trophic relations and, 403, 405

sardines (Cluperidae), 72, 89, 91; commercial
fishing of, 569, 570–73, 578–79, 588,
590; and subsistence fishing, 567, 568

Sardinops sagax (Pacific sardine), 19t, 72, 103,
145t, 233t, 260, 429; abundance of, 89,
91, 336t; commercial fisheries and,
570–73, 579; feeding of, 393, 394; larval
stages of, 276t, 277–78f, 279, 293, 294f,
298; in pelagic zone, 94f, 330, 332f,
335t, 337t; and recreational fishing,
585t, 586; in surf zone, 150t, 153t, 157t,
160–61t; trophic relations and, 401f

sargassum blenny, 137f
sargassum pipefish (Syngnathus peligius), 324
Sargassum spp. (algae), 228, 324, 419; 

S. palmeri, 430, 436f
sargo (Anisotremus davidsoni), 19t, 66, 67f, 74,

89, 94f, 136t, 534t; in harbors, 157t,
158t, 162t; in kelp bed/rocky reef, 235t,
239f, 241f; phylogenetic relations and,
43, 44f, 45t, 46t

Sargocentron suborbitalis, 311f
Sars, G. O., 269
sawtooth eel (Serrivomer sector), 348, 349t, 355f
scalyhead sculpin (Artedius harringtoni), 17t,

91f, 213, 234t, 238f; reproduction and,
498, 500t, 502

Scaridae (parrotfishes), 394, 506; Nicholsina
spp., 7t, 14, 20t, 25t, 235t, 522t

SCCWRP ( Southern California Coastal Water
Research Project), 168, 631

Schaeffer, B., 55, 63
Schmitt, Russell, 307, 429, 430–31, 459–60
schooling species, 186, 323–24, 494; preda-

tion and, 429–30
Schultz, S. A., 245
Sciaenidae (croakers), 9f, 69, 105, 105t, 235t,

393, 581; on continental shelf, 175,
178t, 180t; larval stages of, 276t, 289,
294; movement and activity of,
535t–536t, 539–40, 548; pollution and,
602; species richness, 10f; in surf zone,
149, 150, 153. See also Genyonemus linea-
tus (white croaker); Seriphus politus
(queenfish); white sea bass (Atractoscion
nobilis)

Sciaenops ocellatus (red drum), 150

scissortail chromis (Chromis atrilobata), 92f,
235t, 241f

scissortail damselfish, 237f
scleratinian coral reefs, 56–57
Scleroplax granulata (pea crab), 559f
Scofield, W. L., 570, 587, 588
Scolopsis spp., 522t
Scomber japonicus (Pacific chub mackerel),

20t, 96f, 160t, 236t, 261, 279, 429; abun-
dance of, 336t; in coastal pelagic zone,
154, 156, 157t, 159f, 330, 332f, 335t;
commercial fishing of, 337t, 574–75,
576, 579, 585t; decline of, 588; feeding
of, 406; historical fluctuation in, 624;
larval stages of, 276t, 277–78f, 305, 311;
recreational fishing of, 582, 583, 584;
seasonal movement of, 541–42; trophic
relations and, 401f, 406

Scomberomorus concolor, 19t, 24t
Scomberomorus sierra, 20t, 25t
Scombridae (chub mackerels), 9f, 10f, 61,

105, 321, 329; genetic divergence in,
621; and reproduction, 494, 496

Scopelengys tristis (Pacific blackchin), 351t,
357f, 358, 519t

Scopeleogadus mizolepis, 520t
Scopeloberyx robustus (longjaw bigscale), 352t,

365
Scopelogadus mizolepsis bispinosus (twospine

bigscale), 352t, 361, 365, 366t
Scopelosaurus spp., 519t
Scorpaena guttata (California/spotted scorpi-

onfish), 19t, 70f, 136t, 255, 520t; fish-
eries and, 579, 585t, 586; foraging guild,
192f, 195f; habitat of, 99f, 102, 105t; in
harbors, 157t, 160t, 162t; in kelp
bed/rocky reef, 234t, 239f; in pelagic
zone, 178t, 182f; pollutants and, 598;
seasonal movement of, 536t, 542;
trophic relations and, 395, 398f, 403

Scorpaena histrio (player scorpionfish), 234t
Scorpaenichthys marmoratus (cabezon), 19t,

70f, 162t, 270, 500t, 521t, 533t; in bays
and estuaries, 132f; as brephoepipelagic
fish, 333, 334f; commercial fisheries and,
574, 579; ENSO and, 631; feeding of,
399t, 403; in kelp bed/rocky reef, 111f,
234t, 238f, 240f; in rocky intertidal zone,
91f, 215t, 216f, 217f, 218, 219t; subsis-
tence fishing and, 568; in surf zone, 151,
152f, 153t, 155t

Scorpaenidae (scorpionfishes and rockfishes),
59–60, 68, 77, 217f, 234t, 500; on conti-
nental shelf, 172, 175, 180t, 186, 258t;
habitat for, 105, 106t; movement of,
536t–537t; in pelagic zone, 329, 333;
pollution and, 601; and reproduction,
491, 499, 504. See also Cottidae;
Hexagrammidae; Sebastes spp.

Scorpaenodes xyris (rainbow scorpionfish), 20t,
25t, 70, 234t

Scorpis lineolata, 522t
Scripps Institution of Oceanography (SIO),

269
scuba diving, 526–27
sculpins. See Artedius spp.; Clinocottus spp.;

Cottidae; Icelinus spp.; Oligocottus spp.
Scyliorhinidae (cat sharks), 175, 177t, 180t,

485; Parmaturus xaniurus (filetail), 19t, 23t,
101f, 353t, 518t. See also Apristurus spp.

Scytalina cerdale (graveldiver), 17t, 90f, 215t,
216f, 220f, 522t; feeding of, 399f, 403

scythe butterflyfish (Prognathodes falcifer), 20t,
24t, 235t

sea basses. See Atractoscion nobilis; Paralabrax
spp.; Serranidae
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sea chubs (Kyphosidae), 7t, 105, 106t, 235t,
534t, 557t; feeding of, 65–66. See also
Girella nigricans; Medialuna californiensis

seahorse (Hippocampus ingens), 20t, 25t, 135t,
137f, 484

sea jellies (Pelagia spp.), 328f
sea otter (Enhydra lutris), 624, 627, 628f
seaperch. See Phanerodon spp.; Rhacochilus spp.
sea robins (Triglidae), 176, 178t, 181f, 189.

See also Prionotus spp.
searsids (Holthyrnia spp.), 350t
seasonality, 139–40, 248, 249; larval distribu-

tion, 296–98; in rocky intertidal zone,
207–8

sea trout (Cynoscion spp.), 19t, 24t, 150
sea urchins, 404, 441, 455, 476; climate

change and, 625, 626, 627, 628f
Sebastes (rockfishes), 9f, 10f, 70, 75, 76, 77,

234t; climate change and, 624, 632, 633;
commercial fishing of, 573–74, 576, 579,
590, 591; in deep rock habitat, 255–56,
257f, 258t, 259–64; feeding of, 59–60;
habitat for, 91f, 96, 99f, 100, 102–3, 105;
larval stages of, 276t, 277, 278f, 292,
294f, 296f, 299, 305; movement and
activities of, 536t–537t, 539, 541, 544;
recreational fishing of, 580, 581, 584,
589; recruitment of, 417; reproduction
and, 484, 486, 493, 499, 504, 505;
species richness of, 10, 255; subsistence
fishing and, 568; in surf zone, 152;
wastewater pollution and, 606; YOY
abundance, 83, 260, 261, 262f, 263t,
440–41

Sebastes spp. (rockfish): S. aleutianus, 18t, 22t;
S. alutus (Pacific perch), 17t, 22t, 258t; 
S. aurora (aurora rockfish), 18t, 22t, 101f,
278; S. babcocki (redbanded rockfish),
18t, 22t, 255; S. borealis, 17t, 21t; 
S. brevispinis, 17t, 21t; S. constellatus
(starry rockfish), 19t, 23t, 99f, 234t, 260f,
263t; S. crameri (darkblotched rockfish),
17t, 21t, 257, 589; S. dallii (calico rock-
fish), 19t, 98f, 187, 234t, 398f, 416, 536t,
542; S. ensifer (swordspine rockfish), 18t,
23t, 99f, 102, 105t, 255, 260f, 263t; S.
entomelas, 17t, 22t; S. eos (pink rockfish),
18t, 23t, 100f, 258t; S. gilli (bronzespotted
rockfish), 18t, 24t, 258t; S. helvomacula-
tus (rosethorn), 17t, 22t, 255, 262; 
S. hopkinsi (squarespot rockfish), 18t, 23t,
99f, 234t, 255, 257, 260f, 263t, 591; 
S. inermis, 493; S. lentiginosus (freckled
rockfish), 18t, 25t, 255; S. macdonaldi
(Mexican rockfish), 19t, 24t, 44f, 45t,
46t, 258t; S. maliger (quillback rockfish),
17t, 21t, 255, 537t, 539, 542; S. melanos-
tomus (semaphore rockfish), 18t, 22t,
258; S. moseri (whitespeckled rockfish),
100f, 255; S. nebulosus (china rockfish),
17t, 76, 76f, 234t, 240t; S. nigrocinctus,
17t, 21t; S. ovalis (speckled rockfish), 18t,
23t, 99f, 255, 260f; S. phillipsi
(chameleon rockfish), 17t, 23t, 258t; S.
proriger, 17t, 22t; S. reedi, 17t, 21t; S.
rosaceus (rosy rockfish), 19t, 22t, 100f,
255, 260f, 263t; S. ruberrimus (yelloweye
rockfish), 17t, 22t, 255, 260f; S. rubrivinctus
(flag rockfish), 7t, 18t, 99f, 255, 260f,
263t; S. rufus (bank rockfish), 18t, 23t,
100f, 102, 105t, 262f; S. schlegelii, 520t; 
S. simulator (pinknose rockfish), 18t, 24t,
100f, 255, 262f; S. umbrosus (honeycomb
rockfish), 19t, 24t, 99f, 255, 260f, 586; 
S. wilsoni (pygmy rockfish), 17t, 255,
259, 260f, 263t; S. zacentrus, 18t, 23t



Sebastes atrovirens (kelp rockfish), 19t, 157t,
162t, 270, 415, 536t; feeding/foraging of,
60f, 67–68; in kelp bed/rocky reef, 92f,
234t, 237f, 239f, 240f; phylogeographic
structures of, 34t, 38

Sebastes auriculatus (brown rockfish), 19t, 22t,
111f, 255, 270; in kelp bed/rocky reef,
92f, 234t, 240f; movement of, 536t, 542;
in surf zone, 152, 155t

Sebastes carnatus (gopher rockfish), 19t, 23t,
219t, 258, 270, 585t; in kelp bed/rocky
reef, 91f, 234t, 237f, 240f; movement of,
531, 536t; recruitment and, 415, 420;
territoriality of, 453t, 455–56f, 457f

Sebastes caurinus (copper rockfish), 17t, 111f,
255, 260f, 270, 585t; on continental
shelf, 178t, 182f, 195f; in kelp bed/rocky
reef, 92f, 234t, 240t; recruitment of, 415;
seasonal movement of, 536t, 539, 542; in
surf zone, 152, 155t

Sebastes chlorostichus (greenspotted rockfish),
18t, 22t, 178t, 183f, 196f; in deep rock
habitat, 100f, 255, 262f, 263t; movement
of, 528, 536t, 539

Sebastes chrysomelas (black-and-yellow rock-
fish), 19t, 67f, 91f, 162t, 215t, 219t; in
kelp bed/rocky reef, 234t, 237t, 240f;
movement of, 531, 536t; recruitment of,
415, 420; territoriality of, 453t, 455–56f,
457f; trophic relations of, 399, 403

Sebastes diploproa (splitnose rockfish), 18t,
22t, 101f, 258t, 279, 333; on continental
shelf, 172, 178t, 185f; foraging guild,
192f, 197f; as generalist, 103, 105t;
movement of, 536t, 541

Sebastes elongatus (greenstriped rockfish), 18t,
22t, 102, 105t, 537t; in deep rock habi-
tat, 100f, 255, 262f, 263t

Sebastes flavidus (yellowtail rockfish), 17t, 99f,
234t, 520t, 589; in deep rock habitat,
260f, 263t; movement of, 537t, 539

Sebastes goodei (chilipepper), 19t, 100f, 172,
262f; fisheries and, 576, 585t, 590

Sebastes jordani (shortbelly rockfish), 18t, 22t,
59, 100f, 178t, 183f, 192f, 537t; in deep
rock habitat, 255, 262f; larval stages of,
276t, 285, 287f

Sebastes levis (cow cod), 18t, 23t, 100f, 103,
537t, 589; in deep rock habitat, 255,
262f, 263t; larval stages of, 285, 288f

Sebastes melanops (black rockfish), 17t, 70,
70f, 155t, 234t, 255, 475; rocky intertidal
zone, 215t, 216f, 217t, 219t

Sebastes miniatus (vermilion rockfish), 18t,
22t, 99f, 234t, 493, 631; in deep rock
habitat, 255, 260f, 263t; fisheries and,
585t, 586

Sebastes mystinus (blue rockfish), 18t, 59f, 91f,
215t, 416; in deep rock habitat, 255,
260f; fishing and, 584, 585t, 590; in kelp
bed/rocky reef, 234t, 240f, 242, 243f;
reproduction and, 494; seasonal move-
ment of, 537t, 542; trophic relations
and, 394, 404

Sebastes paucipinnis (bocaccio), 18t, 59,
234t, 334f, 484f, 632; commercial fish-
ing of, 576, 589, 590; in deep rock
habitat, 256, 260f, 261f, 263t; epiben-
thic, 539; habitat for, 100f, 103; larval
stages of, 276t, 309f; movement of,
528, 537t, 541; recreational fishing of,
584, 585t; young-of-year (YOY), 111f,
261, 262f

Sebastes pinniger (canary rockfish), 18t, 99f,
255, 260f, 263t; fisheries and, 585t, 589,
591

Sebastes rastrelliger (grass rockfish), 18t, 59f,
90f, 111f, 234t, 403, 430; in rocky inter-
tidal zone, 90f, 215t, 216f, 217f, 219t; in
surf zone, 152, 153t, 155t, 157t

Sebastes rosenblatti (greenblotched rockfish),
18t, 23t, 178t, 192f, 196f, 537t; in deep
rock habitat, 100f, 255, 262f, 263t

Sebastes saxicola (stripetail rockfish), 19t, 23t,
172, 178t, 258, 537t, 631; on continental
shelf, 172, 178, 182f, 183f; foraging
guild, 192f, 195f, 196f; recruitment of,
416; trophic relations, 398f, 403

Sebastes semicinctus (halfbanded rockfish),
19t, 23t, 99f, 178t, 183f, 196f, 631; in
deep rock habitat, 255, 257, 260f, 263t

Sebastes serranoides (olive rockfish), 18t, 60f,
91f, 162t, 219t; in kelp bed/rocky reef,
234t, 237f, 240f, 243f; movement and
activity of, 537t, 548; and recreational
fishing, 584, 585t, 590; trophic relations
and, 400f, 405

Sebastes serriceps (treefish), 18t, 23t, 67f, 162t,
537t; in kelp bed/rocky reef, 92f, 234t,
237f, 239f; trophic relations and, 400f,
405

Sebastolobus spp. (thornyheads), 34t, 333
Sebastolobus alascanus (shortspine thorny-

head), 18t, 23t, 33, 353t, 369, 520t; on
continental shelf, 172, 178t, 185f, 197f;
habitat of, 101f, 102, 105t; movement
of, 537t, 540

Sebastolobus altivelis (longspine thornyhead),
19t, 23t, 96, 101f, 311f, 334f; in bathy-
pelgic zone, 353t, 369, 371, 372f; move-
ment of, 537t, 540, 541

sediment contamination, 596, 598, 600f,
604, 607f, 608. See also pollution

Selene brevoorti (Mexican lookdown), 7t, 20t,
308f

Selene peruviana, 20t, 25t
semaphore rockfish (Sebastes melanostomus),

18t, 22t, 258
Semicossyphus pulcher (California sheephead),

19t, 23t, 92f, 235t, 259, 522t; cleaner
behavior of, 556f, 557t; and commercial
fishing, 574, 579; feeding of, 65, 394; in
harbors, 157t, 158t, 162t; in kelp
bed/rocky reef, 237f, 239f, 241f, 243f;
larval stages of, 270, 293, 295f, 297f,
302; movement and activity patterns of,
534t, 541, 546, 548; overfishing and,
625, 627, 628f; phylogenetic relations
and, 35t, 44f, 45t, 46t, 49, 624; recruit-
ment of, 414, 417; reproduction and,
487, 490, 491f, 496, 497; subsistence
fishing and, 568; telemetry and, 527;
trophic relations and, 400f, 405

señorita (Oxyjulis californica), 18t, 58, 105t,
136t, 259, 522; activity patterns of, 534t,
544, 546, 548; cleaner behavior of, 555,
556f, 557t; feeding of, 65, 389, 390, 400f;
in harbors, 159, 162t; in kelp bed/rocky
reef, 87, 92f, 235t, 237f, 239f, 240f, 241f,
404–5; larval stages of, 293, 295f; macro-
phyte substratum and, 111; predation
and, 431f, 436; reproduction and, 497,
498

sensory systems, 213, 223; vision, 307, 343
Seriola lalandi (yellowtail), 18t, 23t, 87, 89f,

330, 332f; abundance of, 336t, 337t, 628;
commercial fisheries and, 574, 575, 588;
hunting behavior of, 62, 432f; in kelp
bed/rocky reef, 234t, 241f; recreational
fishing of, 580, 581f, 582, 583, 584–86;
trophic relations and, 401f, 406

Seriola rivoliana (almaco jack), 20t, 25t, 62

Seriphus politus (queenfish), 19t, 91, 136t,
145t, 522t, 585t, 631; activity patterns of,
536t, 548; in coastal pelagic zone, 155t,
156, 157t, 159f, 160–61t; on continental
shelf, 178t, 181f; foraging guilds, 192f,
194f; larval forms of, 305; nocturnality
of, 66, 67f; in surf zone, 95f, 150–51,
150t, 154f; trophic relations and, 397f

Serranidae (sea basses and groupers), 87, 105,
106t, 234t, 506, 537t–538t; commercial
fishing and, 579, 591; on continental
shelf, 175, 178t, 180t; Mycteroperca spp.
(grouper), 19t, 20t, 23t, 25t, 58, 234t;
reproduction and, 487, 502, 503. See also
Stereolepis gigas (giant sea bass);
Paralabrax spp.; white sea bass
(Atractoscion nobilis)

Serranus spp. (serrano), 58, 496; S. aequidens
(deepwater serrano), 178t, 180t, 196f; 
S. fasciatus, 521t; S. psittacinus (banded
serrano), 234t; S. tabacarius, 521t

Serrivomer sector (sawtooth eel), 348, 349t, 519t
Setran, A. C., 214
Sette, Oscar E., 269
sexual selection, 495, 498–99. See also her-

maphroditism; reproduction
shad. See American shad; threadfin shad
shadow goby (Quietula y-cauda), 19t, 88, 303,

534t; in bays and estuaries, 93f, 126t,
132f, 134f, 145t; trophic relations and,
396f, 401

shallow slope (SSLP), 85t, 86f
Shanks, A. L., 414
Shannon-Wiener (H’) diversity index, 83, 85,

107–8
sharks, 233t, 324, 326f, 632; basking shark

(Cetorhinus maximus), 19t, 326f, 336t, 390,
518t; commercial fishing and, 574, 576,
579; hammerheads, 89f, 337t, 538t; meg-
amouth (Megachasma pelagios), 327f, 528,
529f; movement of, 527–28, 530, 542;
nocturnals, 95f; pollutant concentrations
in, 602; reproduction and, 483, 484; in
surf zone, 153; whale shark (Rhinocodon
typus), 20t, 25t, 325, 331f, 333, 518t, 540.
See also Carcharhinidae; Heterodontes fran-
cisi; Scyliorhinidae (cat sharks); Squalidae
(dogfish sharks); Triakidae (hound sharks)

sharksucker (Echeneis naucrates), 20t, 24t, 324,
329f

sharpchin rockfish, 100f, 263t
sharpchin slickhead (Bajacalifornia barragei),

349t
sharpnose seaperch (Phanerodon atripes), 75,

555, 556f, 557f
sheephead. See Semicossyphus pulcher
shelf habitat, 83t, 84f, 100f. See also conti-

nental shelf
shell mound assemblage, 264
shimofuri goby (Tridentiger bifasciatus), 130t,

131, 142f, 612t, 614
shiner perch. See Cymatogaster aggregata
shining loosejaw (Aristostomias scintillans),

356, 357f, 366t, 370f
shining tubeshoulder (Sagamichthys abei),

350t, 354, 355f, 369, 519t
shokihaze goby (Tridentiger barbatus), 130t,

131, 612t, 614
shortbelly rockfish (Sebastes jordani), 59, 100f,

183f
shortfin corvina (Cynoscion parvipinnis), 135t
shortfin mako (Isurus oxyrhynchus), 20t, 22t,

89f, 390, 518t, 579; movement of,
527–28, 529f, 540; in pelagic zone, 326f,
331, 337t; pollution and, 601; trophic
relations and, 401f, 406
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shortspine combfish. See Zaniolepis frenata
shortspine thornyhead (Sebastolobus alas-

canus), 18t, 23t, 33, 353t 369, 520t; on
continental shelf, 172, 178t, 185f, 197f;
habitat of, 101f, 102, 105t; movement
of, 537t, 540

shoulderspot (Caelorinchus scaphopsis), 369
shovelnose guitarfish (Rhinobatis productus),

19t, 137f, 233t, 397f, 568; as nearshore
softbottom fish, 97f, 157t, 158t

showy bristlemouth (Cyclothone signata),
276t, 350t, 354, 356f, 360t, 362–63,
366t, 370f; trophic relations of, 402f

shrimp spp., 555, 558f, 559–60, 560f
Sidera spp., 518t
Siebenaller, J. F., 374
Siganus canaliculatus, 523t
signal blenny (Emblemaria hypacanthus), 432,

503, 522t
silversides. See Atherinopsidae
silverspotted sculpin (Blepsias cirrhosus), 17t,

151, 152f, 153t; reproduction in, 486,
499, 500t

silver surfperch (Hyperprosopon ellipticum),
18t, 91f, 235, 240f, 585t; in surf zone,
152f, 153t

Simberloff, D., 611
sixspot prickleback (Kasatkia seigeli), 7t
skates. See Bathyraja spp.; Rajidae (skates)
skipjack tuna (Katsuwonus pelamis), 20t, 89f,

326f, 331, 337t, 573, 628
skipper fishes, 211, 213
sleep patterns, 549
slender barracudina (Lestidiops ringens), 277,

280, 351t, 355f, 370f
slender bigscale (Melamphaes acanthomus), 352t
slender bristlemouth (Cyclothone pseudopall-

ida), 276, 280
slender clingfish (Rimicola eigenmanni), 19t,

25t, 92f, 111f, 236t, 238f
slender cockscomb (Anoplarchus insignis), 17t,

21t, 238f
slender hatchetfish (Argyropelecus affinis), 354,

356f, 359, 366t
slender mola (Ranzania laevis), 21t, 24t, 311f,

332
slender snipefish (Macroramphosus gracilis),

20t, 25t, 332, 520t
slender sole. See Lyopsetta exilis
slender sucker (Phtheirichthys lineatus), 20t,

25t, 324
slendertail lanternfish (Gonichthys tenuiculus),

277, 279f, 280, 370f
slickheads. See Alepocephalidae
slim sculpin (Radulinus asprellus), 17t, 22t,

178t, 195f
slimy snailfish (Liparis mucosus), 18t, 151,

153t
slipskin snailfish, 238f
slope habitat, 83t, 84f, 258t. See also conti-

nental shelf and slope
slough anchovy (Anchoa delicatissima), 19t,

396f, 401–2; in bays and extuaries, 93f,
126t, 134f, 138t, 145t

smalldisk snailfish (Careproctus gilberti), 353t
smallhead flyingfish, 331f, 401f
small squaretail (Tetragonurus cuvieri), 18t,

23t, 328f, 330
smelts, fisheries and, 573, 574, 581. See

Atherinidae; Bathylagidae; Osmerida
Smith, C. I., 497
Smith, D. R., 404
Smith, G. B., 174, 197
Smith, K. L., Jr., 371, 373, 376
Smith, P. E., 305, 323
Smith, R. W., 6

Smith-Beasley, I., 348
smooth grenadier (Nezumia liolepsis), 353t,

369
smooth hammerhead, 89f, 337t
smoothhead sculpin (Artedius lateralis), 18t,

90f, 209t, 216f, 238f, 399f; feeding of,
392, 394

smooth puffer, 137f
smooth stargazer (Kathetostoma averruncus),

20t, 179t, 185f, 197
smoothtongue. See Leuroglossus stilbius
snailfishes. See Careproctus spp.; Liparis spp.
snakehead eelpout (Lycenchelys crotalinus),

17t, 22t, 354t
snake mackerel (Gempylus serpens), 21t, 25t,

327f, 329, 332
snipe eels (Avocettina spp.), 349t, 354, 355f
snubnose blacksmelt (Bathylagus wesethi),

349, 354, 355f, 360t, 370f; larval stages
of, 276t, 277f, 279f, 280, 285–86, 289f,
368; swimbladder of, 365, 366t

snubnose pipefish (Cosmocampus arctus), 19t,
92f, 234t, 238f

snubnose sculpin (Orthonopias triacis), 18t,
23t, 60, 91f, 532t; in kelp bed/rocky reef,
234t, 238f

sockeye salmon (Oncorhynchus nerka), 17t,
21t, 519t, 624–25, 626f

soft bottom species, 111, 167, 601. See also
continental shelf and upper slope

softhead grenadier (Malacocephalus laevis),
369

soldierfishes, 547, 548
sole. See Pleuronectidae (righteye flounders)
Solenostomus spp., 520t
Somniosus pacificus (Pacific sleeper shark), 17t,

21t, 353t, 518t
sonar systems, 527–28
Sorenson, P. W., 493
soupfin shark (Galeorhinus galeus), 19t, 89f,

233t, 337t, 576
Soutar, A., 624
Southern California Bight (SCB), 504, 630,

631; contaminants in, 595, 596
Southern California Coastal Water Research

Project (SCCWRP), 168, 631
southern spearnose poacher (Agonopsis ster-

letus), 19t, 24t, 178t, 183f, 196f
spatial patterns, 530–31, 539–43. See also

movement and activity patterns
spawning, 488–89, 494, 495, 507, 587. See

also reproduction
species abundance. See abundance
species ranges, 8–9, 12f, 13f, 28f
speckled rockfish (Sebastes ovalis), 18t, 23t,

99f, 255, 260f
speckled sanddab (Citharichthys stigmaeus),

19t, 60, 61f, 236t, 258, 631; in bays and
estuaries, 127t, 128f, 132f; on continen-
tal shelf, 96, 97f, 103, 176, 179t, 181f;
foraging guilds, 192f, 194f; in harbors,
158, 161t; larval stages of, 276t, 277–78f,
280, 298, 299; movement of, 535, 543;
pollution and, 601, 602f, 606; in surf
zone, 152f, 153t, 155t; trophic relations
and, 397f, 403

specklefin midshipman (Porichthys myriaster),
97f, 136t, 145t, 157t, 158t; on continen-
tal shelf, 181f, 182f; trophic relations
and, 397f, 403

speckletail flounder (Engyophrys sanctilauren-
tii), 7t, 20t, 25t, 179t, 182f, 195f

Spectrunculus grandis (pudgy cusk-eel), 353t,
369

Sphoeroides annulatus (bullseye puffer), 20t,
25t, 95f, 96, 137f, 236t, 237f, 241f
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Sphoeroides lobatus (longnose puffer), 7t, 20t,
25t

Sphyraena argentea (California barracuda),
19t, 236t, 330, 390, 523t, commercial
fishing of, 574, 575f, 587; larval stages
of, 295f, 297f, 300f, 302, 311; recre-
ational fishing of, 581, 582, 583, 584,
585t; seasonal movement of, 541–42; in
surf zone, 150t, 154, 155t, 158t

Sphyraena ensis (Mexican barracuda), 7t, 20t,
25t, 236t

Sphyrna spp. (hammerheads): lewini (scal-
loped hammerhead), 538t; S. tiburo, 20t,
25t; S. zygaena, 18t

spines, and predation, 429
spiny dogfish. See Squalus acanthias
spiny dreamer (Oneirodes acanthias), 352t,

358, 390, 395, 520t; trophic relations of,
402f

Spirinchus starksi (night smelt), 17t, 72, 151,
152f, 153t, 335; on continental shelf,
177t, 181f, 194f

Spirinchus thaleichthys (longfin smelt), 17t
splitnose rockfish (Sebastes diploproa), 18t,

21t, 101f, 258t, 279, 333; on continental
shelf, 172, 178t, 185f; foraging guild,
192f, 197f; as generalist, 103, 105t;
movement of, 536t, 541

sponges, 486
spotfin croaker (Roncador stearnsii), 95f, 150t,

151f, 603; and commercial fishing, 587
spotfin mojarra (Eucinostomus argenteus),

178t, 181f, 182f, 194f, 195f
spotfin surfperch (Hyperprosopon anale), 18t,

97f, 152f, 153t, 155t
spot (Leiostomus xanthurus), 469, 472f
spotted cabrilla (Epinephelus analogus), 20t,

24t, 234t
spotted cusk-eel (Chilara taylori), 19t, 98f,

163, 176, 177t, 398f; on continental
shelf, 182f, 183f, 185f; foraging guild,
192f, 194f, 195f, 196f, 197f; movement
patterns of, 535t, 546

spotted flounder (Hippoglossina bollmani),
179t, 182f, 195f

spotted kelpfish (Gibbonsia elegans), 19t, 60,
61f, 92f, 111f, 155t, 532t; hypoxia and,
468; in kelp bed/rocky reef, 236t, 238f;
in rocky intertidal zone, 207, 215t, 216f,
217, 220f; in surf zone, 145t, 154f, 155t,
159

spotted lizardfish (Synodus evermanni), 177t,
182f, 183f, 195f, 196f

spotted ratfish (Hydrolagus colliei), 18t, 177t,
183f, 185f, 394, 532t; foraging guild,
196f, 197f; habitat of, 101f, 102, 103,
105t

spotted sand bass. See Paralabrax maculatofas-
ciatus

spotted scorpionfish. See Scorpaena guttata
spotted turbot (Pleuronichthys ritteri), 95f, 151,

155t, 157t, 181f; in bays and estuaries,
127t, 133, 136t, 145t; larval stages of,
292, 293, 294f, 300; pollutants and, 600,
603; trophic relations and, 397f

Squalidae (dogfish sharks), 106t, 175, 177t,
180t. See also Squatina californica

Squalus acanthias (spiny dogfish), 19t, 136t,
157t, 158t, 160t, 429, 484, 518t; and
commercial fisheries, 574; on continental
shelf, 172, 177t, 182f, 183f, 195f, 196f;
habitat of, 101f, 103; pollutants and,
598, 600

squarespot rockfish (Sebastes hopkinsi), 18t,
23t, 99f, 234t, 591; in deep rock reef,
255, 257, 260f, 263t



squaretails (Tetragonurus spp.), 324, 333, 523t;
T. cuvieri (small squaretail), 18t, 23t,
328f, 330

Squatina californica (angel shark), 19t, 95f,
184, 233t, 390, 518t; commercial fishing
and, 579, 591; movement of, 527, 538t,
540; in surf zone, 153, 156f, 157t, 158t

squid fisheries, 401f, 406, 575
squirrel fishes, 547
Stacey, N. E., 493
staghorn sculpin (Leptocottus armatus), 18t,

209t, 500t, 532t, 613; in bays and estuar-
ies, 93f, 126t, 128f, 129f, 132f, 134f,
138t, 143f; on continental shelf, 178t,
181f, 194f; in surf zone, 150, 153t, 155t,
157t; trophic relations and, 396f, 402

stargazers (Uranoscopidae), 175, 180t, 522t,
604

Starks, E. C., 574
Starksia hoesii, 522t
Starr, M. P., 539, 554
starry flounder (Platichthys stellatus), 17t,

296f, 600, 605, 606; in bays and estuar-
ies, 93f, 127f, 128f, 129f, 132f, 138t

starry rockfish (Sebastes constellatus), 19t, 23t,
99f, 234t, 260f, 263t

State Water Resources Control Board
(SWRCB), 168, 169, 170

Steele, M. A., 247, 419–20, 421, 460, 531;
predation study of, 430, 431–32, 434–37,
438, 439–41, 442

steelhead (Oncorhynchus mykiss), 29, 30t, 31,
32, 618; in bays and estuaries, 126t,
128f, 129f, 130t, 132f

Stegastes partitus (bicolor damselfish), 488
Stegastes rectifraenum (Cortez damselfish), 235t
Stein, D. L., 374
Stellerina xyosterna (pricklebreast poacher),

18t, 152f, 153t, 296
Steneck, R. S., 5–6
Stenobrachius leucopsarus (northern lampfish),

351t, 357f, 359, 361–62, 363, 519t; biolu-
minescence in, 356; larval stages of, 276t,
277–78f, 282f, 284, 285f, 292, 294f, 299,
305; reproduction and, 368; swim bladder
of, 366t, 367; trophic relations of, 402f

Stenobrachius spp., 298, 299
Stephen, C. A., 621
Stephens, John S., Jr., 158, 163, 531, 542,

630; on kelp bed/rocky reef species, 227,
230, 231, 241, 244, 246

Stephenson, W., 295
Stereolepis gigas (giant sea bass), 18t, 87, 555,

624; in kelp bed/rocky reef, 92f, 234t,
237f, 239f, 241f; recreational fishing and,
583, 589; reproduction of, 494, 497;
trophic relations, 400f, 405

Sternoptyx spp. (hatchetfishes), 350t, 365,
366t, 406; S. diaphana (diaphanous
hatchetfish), 350t, 354, 356f, 402f, 519t;
S. obscura, 350t

Stichaeidae (pricklebacks), 9f, 10f, 72, 186,
329; reproduction and, 498; in rocky
intertidal zone, 90f, 207, 209t, 210, 213,
216f, 217f. See also monkeyface prickle-
back; Xiphister spp.

sticklebacks, 120, 142f. See also three-spine
stickleback

stingray. See Dasyatis spp.; Urobatis/Urolophus
halleri

Stomias atriventer (blackbelly dragonfish),
351t, 356, 357f, 366t, 370f, 395; larval
stages of, 277, 279f, 280; trophic rela-
tions of, 402f, 406

Stomiidae (dragonfishes), 307, 329, 350–51t,
354, 356

storms, disturbance and, 474–77, 478f
Strasburg, D. W., 555
streaklight tubeshoulder (Holthyrnia latifrons),

369
striped bass. See Morone saxatilis
stripedfin ronquil (Rathbunella hypoplecta),

18t, 72, 72f, 235t, 522t, 532t
striped kelpfish (Gibbonsia metzi), 19t, 90f,

111f, 155t, 236t, 238f; in rocky intertidal
zone, 215t, 216f; tophic relations of,
399f, 403

striped marlin (Tetrapterus audax), 21t, 24t,
89f, 395, 401f, 433; in pelagic habitat,
326f, 332, 337t

striped mullet (Mugil cephalus), 20t, 157t,
158t, 520t, 534t; in bays and estuaries,
95f, 126t, 129f, 134f, 145t, 398; as
brephoepipelagic fish, 333, 334f; feeding
and trophic relations, 390, 394, 396f

striped sea chub (Kyphosus analogus), 7t
striped seaperch (Embiotoca lateralis), 18t, 75,

92f, 585t; activity patterns of, 544–45;
competition and, 450, 453t, 457–60,
461–62f, 463f; in kelp bed/rocky reef,
235t, 237f, 240f, 404; phylogenetic struc-
tures of, 34t, 38; recruitment of, 415,
416; in surf zone, 111f, 151, 152f, 153t

stripefin poacher (Xeneretmus ritteri), 18t, 24t,
98f, 178t, 183, 185f, 197f

stripetail rockfish (Sebastes saxicola), 19t, 23t,
100f, 103, 258, 537t, 631; on continental
shelf, 172, 178, 182f, 183f; foraging
guild, 192f, 195f, 196f; recruitment of,
416; trophic relations, 398f, 403

Stromateioid fishes, 321, 324, 333
Strongylocentrotus spp. See sea urchins
Strongylura exilis, 20t, 520t
sturgeon (Acipenser spp.), 125, 587, 602; A.

medirostris (green sturgeon), 18t, 125,
126t, 128f, 130t; A. transmontanus (white
sturgeon), 18t, 125, 126t, 128f, 518t

subsistence fisheries, 524, 567–68, 580
subtidal and reef species, 91f
suckerfishes, 324–25. See also Remora spp.
Sudis atrox, 311f
Suflamen verres (orange-side triggerfish), 236t
sunbeam lampfish (Lampadena urophaos),

277, 279f, 280, 351t
superfoetation, 486–87, 500
surf grass (Phyllospadix spp.), 228
surfperches. See Amphisticus spp.;

Embiotocidae (surfperches);
Hyperprosopon spp.

surf smelt (Hypomesus pretiosus), 17t, 72,
494–95, 519; in bays and estuaries, 93f,
127t, 128f, 129f, 132f; in surf zone, 151,
152f, 153t

surf zone (SZ), 83t, 85t, 86f, 94, 95f, 96, 97f,
149–53; analysis of, 104t; drift algal beds
and, 151–52, 154f

surgeonfish (Acanthurus spp.), 329, 523t
surveys, 253–54. See also CalCOFI
Sustainable Fisheries Act (1996), 588
swallowtail damsel (Azurina hirundo), 235t
Swanson, C., 616
Sweetwater Marsh, 144f
swellhead snailfish (Paraliparis cephalus), 353t
swell shark (Cephaloscyllium ventriosum), 21t,

23t, 95f, 153, 156f, 157t, 158t; activity
patterns of, 536t, 544, 549; in kelp
bed/rocky reef, 233t, 239f

swimbladders and buoyancy, 365–68
swordfish. See Xiphias gladius
swordspine rockfish (Sebastes ensifer), 18t,

23t, 99f, 102, 105t; in deep rock reef,
255, 260f, 263t

Syacium ovale (oval flounder), 179t, 194f
symbiotic relationships, 554–63, 558f; biolu-

minescence and, 557–58; cleaner behav-
ior, 555–57, 557t; commensalism, 554,
558–61; mutualism, 554–58; parasitism,
486, 554, 555, 561–62, 605; shrimp and,
555, 558f, 559–60, 560f

Symbolophorus californiensis (California
lanternfish), 351t, 357f, 358, 359, 402f;
larval stages of, 276t, 277f, 279f, 280,
282f; swimbladder of, 366t, 367

Symbolophorus spp. (lightfish), 286
Symphodus ocellatus, 522t
Symphodus tinca (peacock wrasse), 502
Symphurus atriacaudus (tonguefish), 19t, 98f,

155t, 179t, 475, 523t, 533t; in bays and
estuaries, 132f, 136t; on continental
shelf, 181f, 182f, 183f, 194; foraging
guild, 192f, 194f, 195f, 196f; in harbors,
158, 161t; larval stages of, 277, 293,
295f, 301, 310f; pollutants and, 603;
trophic relations and, 398f

Symphurus spp. (tonguefish), 277f, 280f; 
S. atrimentatus (halfspotted tonguefish),
179t, 182f, 195f; S. oligomerus (whitetail
tonguefish), 179t, 183f, 196f

Synchiropus atrilabiatus (blacklip dragonet),
7t, 20t, 25t, 179t, 183f, 196f

Synchirus gilli, 17t, 21t, 500t
Syngnathus spp. (pipefishes), 103, 106t, 234t,

507; and reproduction, 484; S. exilis
(barcheek pipefish), 111t, 151f, 154f,
155t, 598; S. fuscus, 520t; S. peligius, 324

Syngnathus auliscus (barred pipefish), 20t, 88,
97f, 111f, 152; in bays and estuaries, 93f,
126t, 134f, 145t

Syngnathus californiensis (kelp pipefish), 19t,
103, 111f, 234t, 238f, 507; in surf zone,
150t, 154f, 155t

Syngnathus leptorhyncus (bay pipefish), 18t,
95f, 111f, 429, 479; in bays and estuar-
ies, 126t, 128f, 129f, 132f, 134f, 136t,
137f, 145t; in surf zone, 151, 152f, 153t;
trophic relations and, 396f, 402

Synodus spp. (lizardfishes), 277f, 280, 294,
298, 329, 353t, 506, 519t; on continental
shelf, 175, 177t, 180t; S. evermanni (spot-
ted lizardfish), 177t, 182f, 183f, 195f,
196f; S. scituliceps (lance lizardfish), 177t,
181f, 194f

Synodus lucioceps (California lizardfish), 18t,
98f, 155t, 538t; on continental shelf,
173, 177t, 181f, 182f, 183f; foraging
guilds, 192f, 194f, 195f, 196f; larval
stages of, 277, 293, 295f, 301, 302f;
trophic relations and, 395, 397f, 398f

Taaningichthys bathyphilus, 351t, 366t
Tactostoma macropus (longfin dragonfish),

351t, 359, 370
Talismania bifurcata (threadfin slickhead),

349t, 353t
tan bristlemouth (Cyclothone pallida), 350t
Taractes longipinnis (bigscale pomfret), 327f,

330
Taraictichthys steindachneri, 20t, 25t
Targett, Tim, 307
Tarletonbeania crenularis (blue lanternfish),

351t, 357f, 358, 359, 360t, 370f; larval
stages of, 276t, 277–78f, 279, 306

Tautoga unitis (tautog), 498, 612t, 618
Tautogolabrus adspersus (cunner), 419
Tavolga, W. N., 493
taxonomic identifications, 231
tectonism, 33, 36
telemetry, 527–30, 539
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teleosts, 501, 504; evolution and, 55, 56–57,
68; reproduction and, 484, 488t

temperate region, 330, 497; tropical region
compared, 483, 502–4, 547

temperature of water, 495, 499; distribution
and, 76; fisheries and, 567, 579, 584,
586; movement patterns and, 542; ocean
surface warming, 5, 6, 242; submergence
and, 96

Tenogobius sagittula, 18t, 25t
Teo, S. L. H., 139
Terapon jarbua, 522t
territoriality, 531f, 539; competition and,

450, 451, 453t, 454, 455–56
Terry, C., 230, 231
Tetragonurus spp. (squaretails), 324, 333, 523t;

T. cuvieri (small squaretail), 18t, 23t,
328f, 330

Tetraodontidae (puffers), 77, 137f, 149, 321,
394. See also Sphoeroides spp.

Tetrapterus angustirotris, 21t, 23t
Tetrapterus audax (striped marlin), 21t, 24t,

89f, 395, 401f, 433; in pelagic habitat,
326f, 332, 337t

Thalassoma bifasciatum (bluehead wrasse),
487, 488

Thalassoma lucasunum (Cortez rainbow
wrasse), 235t

Thaleichthys pacificus, 17t
Theragra chalcogramma, 17t, 21t, 519t
thermogeography, 5–6
The Theory of Island Geography (MacArthur &

Wilson), 43
thickhead lanternfish (Hygophum atratum),

277, 279f, 280, 370f
thicklip conger (Chiloconger dentatus), 177t,

183f, 195f, 196f
Thomas, C. G., Jr and C. G. Thomas III, 589–90
Thompson, W. F., 572, 587
Thomson, C. J., 494, 567
thornback (Platyrhinoides triseriatus), 18t, 97f,

157t, 158t, 233t; on continental shelf,
177t, 181f, 194f

thornyheads. See Sebastolobus spp.
threadfin bass (Pronotogrammus multifascia-

tus), 7t, 178t, 183f, 196f, 255
threadfin dragonfish (Bathophilus filifer), 350t
threadfin grenadier (Coryphaenoides filifer),

353t, 369
threadfin sculpin (Icelinus filamentosus), 18t,

22t, 178t, 183f, 196f, 258t
threadfin shad (Dorosoma petenense), 161t,

612t, 613f, 617
threadfin slickhead (Talismania bifurcata),

349t, 353t
threebanded butterfyfish (Chaetodon humer-

alis), 20t, 24t, 235t
three-spine stickleback (Gasterosteus aculea-

tus), 18t, 153t, 520t; in bays and estuar-
ies, 126t, 128f, 129f, 132f, 142f; repro-
duction and, 488, 489, 491–92

thresher shark (Alopias vulpinus), 19t, 233t,
542; bigeye thresher, 89f, 326f, 337t; and
commercial fishing, 579, 591

Thunnus spp. (tuna), 322–23, 335t; bigeye
tuna, 89f, 326f, 337t; fisheries and, 333f,
337t, 570–77, 579, 581; seasonal move-
ment of, 530, 542; T. obesus, 20t, 23t; T.
orientalis, 20t, 23t

Thunnus alalunga (albacore), 18t, 23t, 89f, 389,
401f; fisheries and, 573–74, 575, 584; in
pelagic zone, 326f, 327f, 330, 336t, 337t;
seasonal movement of, 536t, 542

Thunnus albacares (yellowfin tuna), 21t, 24t,
89f, 523t, 540, 573; in pelagic zone,
326f, 337t

Thunnus thynnus (bluefin tuna), 89f, 401f,
542; commercial fishing of, 573, 578;
feeding behavior of, 389, 390; in pelagic
zone, 326f, 330, 336t, 337t

Thyrsites atune, 523t
tidepool blennie, 334f
tidepool sculpin (Oligocottus maculosus), 17t,

91f, 500t, 507, 533t; in rocky intertidal
zone, 207, 209t, 215t, 216f, 217f, 218

tidepool snailfish (Liparis florae), 17t, 90f,
215t, 216f, 238f

tidewater goby (Eucyclogobius newberryi), 5,
18t, 132f, 614; in bays and estuaries,
126t, 128f, 129f, 130t, 134f; phylogeo-
graphic structure, 34t, 38, 39f

Tijuana Estuary, 135–36, 144f, 400
Tilapia spp. (cichlids): Oreochromis mossambi-

cus (Mozambique tilapia), 485, 612t, 617;
Oreochromis niloticus (Nile tilapia), 393; 
T. zilli (redbelly tilapia), 485, 522t, 612t,
613f, 617

timed transects, for density estimate, 230–31
Tinbergen, N., 489
toadfishes (Batrachoididae), 106t, 178t, 180t,

210, 532t; reproduction and, 493, 503,
504, 506

Todd, E. S., 472
tomcod (Microgradus proximus), 17t, 128f,

153t, 296f; on continental shelf, 174,
177t, 181t, 182f, 183f; foraging guild,
194f, 195f

tonguefishes (Cynoglossidae), 298, 329; on
continental shelf, 175, 179t, 180t, 189.
See also Symphurus spp.

topside lampfish (Notorhynchus valdiviae),
351t, 370f

topsmelt. See Atherinops affinis
Torpedinidae (torpedo electric rays), 175,

177t, 180t
Torpedo californica (Pacific electric ray), 18t,

95f, 156f, 233t, 348, 405, 518t; on conti-
nental shelf, 177t, 183f, 196f; hunting
behavior of, 433f; movement patterns of,
538t, 540, 542, 549; in pelagic zone, 335,
337f

Trachichthyidae, 66
Trachinotus paitensis, 20t, 25t
Trachinotus rhodopus, 20t, 24t
Trachinus vipera, 522t
Trachipterus altivelis (king-of-the-salmon), 20t,

327f, 332
Trachipterus fukuzaki, 21t, 25t
Trachurus symmetricus (jack mackerel), 19t,

23t, 77, 96f, 172, 432f, 521t; abundance
of, 336t; in coastal pelagic zones, 154,
157t, 159f, 160t; commercial fishing of,
570, 571, 573, 574, 576, 578, 579, 591;
DDT levels in, 601; feeding of, 406;
genetic divergence in, 621; in kelp
bed/rocky reef, 234t, 239f, 241f; larval
stages of, 276t, 277f, 279f, 305; as pelagic
species, 330, 332f, 335t, 337t; recre-
ational fishing of, 581, 582; schooling
by, 324; trophic relations and, 401f

treefish (Sebastes serriceps), 18t, 23t, 67, 67f,
162t, 537t; in kelp bed/rocky reef, 92f,
234t, 237f, 239f; trophic relations and,
400f, 405

triacylglycerols, deep water buoyancy and,
365–68

Triakidae (hound sharks), 233t; Galeorhinus
galeus (soupfin), 19t, 89f, 233t, 337t, 576.
See also Mustelus spp.

Triakis semifasciata (leopard shark), 19t, 95f,
158t, 233t, 518t; in bays and estuaries,
127t, 128f, 132f; movement of, 527,
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538t; in surf zone, 150t, 151, 153, 156f,
157t

Trichiurus nitens (cutlassfish), 20t, 25t, 327f,
332

Trichodon trichodon, 17t, 522t
Trichonotus filimentosus, 522t
Tridentiger spp. (gobies), 131, 614; T. barbatus

(shokihaze goby), 130t, 131, 612t, 614; 
T. bifasciatus (shimofuri goby), 130t, 131,
142f, 612t, 614; T. trigonocephalus
(chameleon goby), 612–13, 612t

triggerfishes (Balistes spp.), 175, 179t, 180t,
236t; B. polylepis (finescale triggerfish),
21t, 23t, 179t, 194f, 236t, 309f, 485, 523t

Triglidae (sea robins), 176, 178t, 180t, 181f.
See also Prionotus spp.

Triphoturus mexicanus (Mexican lampfish),
351t, 357f, 359, 362, 366t, 368, 370f; lar-
val forms of, 276t, 277f, 280, 286, 290,
291f, 293–94, 298, 305; trophic relations
of, 402f

Triphoturus nigrescens (highseas lampfish), 277
Triphoturus oculeus (lampfish), 277
trophic interactions, 394–407; in bays and

estruaries, 396–98, 400–402; categories,
394–95; continental shelf, 397f–398f,
402–3; decline in, 631–32; deep midwa-
ter, 402f, 406; disturbance and, 471, 476;
epipelagic fishes, 401f, 405–6; ichthy-
oplankton, 307–13; in kelp bed/rocky
reef, 400f, 404–5; pollutants and, 598,
601; rocky intertidal, 399f, 403

tropical hatchetfish (Argyropelecus lychnus),
350t, 356f, 359, 366t

tropical region, 331–33; temperate region
compared, 483, 502–4, 547

true smelts (Osmeridae), 72, 73, 77, 120,
128–29, 149; on continental shelf and
slope, 175, 177t, 180t; larval stages of,
296, 304f

tubenose poacher (Pallasina barbata), 17t,
153t

tubeshoulders (Platytroctidae), 350t, 354,
355f, 369, 519t

tubesnout (Autorhynchus flavidus), 18t, 91f,
111f, 504, 520t; in kelp bed/rocky reef,
233t, 240f, 243f

tuna. See Thunnus spp.
turbots, 193. See also Pleuronichthys spp.
Turner, Charles H., 227
two-line eelpout (Bothrocara brunneum), 18t,

22t, 354t, 372f
twospine bigscale (Scopelogadus mizolepsis

bispinosus), 352t, 361, 365, 366t
Typhlogobius californiensis (blind goby), 19t,

24t, 211, 497, 523t; symbiotic relations
of, 559–60, 560f

Ugoretz, J., 230
Ulvicola sanctaerosae (kelp gunnel), 18t, 24t,

72, 72f, 236t
umbrellamouth gulper (Eurypharynx pele-

canoides), 348, 519t
Umbrina roncador (yellowfin croaker), 19t,

95f, 127t, 134f, 145t; fisheries and, 581,
585t, 587; movement patterns of, 536t,
546; in surf zone, 150t, 151f, 154, 157t,
160t; trophic relations and, 396f, 402

U. S. Bureau of Fisheries, 572
United States Environmental Protection

Agency (USEPA), 168, 170, 602
Upogebia pugettensis (mud shrimp), 559
upwelling systems, 503–4
Uranoscopidae (stargazers), 175, 180t, 522t,

604
Uraspis secunda, 20t, 25t



Urechis caupo (fat inkeeper worm), 559, 559f
Urolophidae (round stingrays), 175, 177t, 180t
Urolophus/Urobatis halleri (round stingray),

20t, 233t, 397f, 429, 518t, 540; in bays
and estuaries, 95f, 127t, 129f, 136t, 137f,
145t; on continental shelf, 173, 177t,
181f; foraging guilds, 194f, 195f; in surf
zone, 150t, 151, 157t, 158t

Urophycis chuss (red hake), 472
Uticina lofotensis (white-spotted rose

anemone), 561f
Utter, F., 31

Van Holle, D., 611
Vehrencamp, S. I., 488
Venefica tentaculata, 519t
vermilion rockfish (Sebastes miniatus), 18t,

22t, 99f, 234t, 493, 631; in deep rock
habitat, 255, 260f, 263t; fisheries and,
585t, 586

vertical distributions, 206–8, 305–6, 363
Vetter, R. D., 540
vicariance, gene flow and, 50
Vinciguerria lucetia (Pacific lightfish), 305,

350t, 368, 370f; larval stages of, 276t,
277f, 279f, 280, 282f, 286, 292f

Vinciguerria nimbaria, 519t
vision, 307, 343
viviparity, 483–84, 486, 502, 503, 504, 507
Volpe, J. P., 618

wahoo (Acanthocybium solandri), 333, 337t
wakasagi (Hypomesus nipponensis), 130t, 131,

612t, 615–16
Wakefield, W. W., 371
Walker, Boyd W., 76, 152
Walker, H. J., 297, 298
wall-eye surfperch (Hyperprosopon argenteum),

18t, 67f, 95f, 186, 397f, 585t, 631; activ-
ity patterns of, 533t, 544, 546; in coastal
pelagic zone, 155t, 157t, 159f, 160–61t;
in kelp bed/rocky reef, 235t, 239f; in surf
zone, 150–51, 150t, 152f, 153t, 154f

Waples, Robin S., 31, 375
warbonnets (Chirolophus spp.), 7t, 17t, 236t
Warrant, E., 343
Watanabe, H., 361
Watson, W., 6, 291, 297–98, 369
wax esters, bouyancy and, 367–68
Weber, M. L., 589
Weitzman, S. H., 348
western mosquitofish (Gambusia affinis),

126t, 535t, 612t, 613f, 616–17
whale shark (Rhinocodon typus), 20t, 25t, 325,

331f, 333, 518t; movement of, 540
whalesucker (Remilegia australis), 324
whip nose anglerfish (Gigantactis sp.), 358
White, B. N., 621
White, P. S., 466
white croaker. See Genyonemus lineatus
white sea bass (Atractoscion nobilis), 19t, 96f,

111f, 336t, 337t, 432, 603; and commer-
cial fishing, 574, 579, 587; in kelp
bed/rocky reef, 235t, 239f, 241f; larval
stages of, 274, 275f; pollutants and, 598,
603; and recreational fishing, 580, 582,
584; and reproduction, 494; in surf zone,
151, 154f, 155t, 156f, 157t, 158t

white seaperch. See Phanerodon furcatus
white shark (Carcharodon carcharias), 20t, 22t,

89f, 337t, 390; movement of, 530, 534t,
542; pollution and, 601

whitespeckled rockfish (Sebastes moseri), 100f,
255

white sturgeon (Acipenser transmontanus), 18t,
125, 126t, 128f, 518t

white suckerfish (Remorina albescens), 325
whitetail tonguefish (Symphurus oligomerus),

179t, 183f, 196f
whitetip shark (Carcharhinus longimanus), 19t,

25t, 328f, 331
widow rockfish, 99f, 257, 260f, 263t, 589
Williams, E. H., 173
Williams, G. C., 207, 543
Wilson, Allan, 27
Wilson, E. O., 46
Wilson, Raymond R., Jr., 6, 369, 373, 374,

375, 377
wolf-eel (Anarrhichthys ocellatus), 17t, 75, 75f,

91f, 255; in kelp bed/rocky reef, 236t,
240t; reproduction and, 485, 497, 498,
522t

Wood, R., 56
wooly sculpin (Clinocottus analis), 35t, 90f,

399f, 403, 628; hypoxia and, 468;
parental care in, 500t, 507; in rocky
intertidal zone, 215, 216f, 217f, 219,
222f

wrasses, 437; bleeding wrasse (Polylepium
cruentum), 179t, 183f, 196f; Decodon
melasma (blackspot wrasse), 7t, 20t, 24t;
Thalassoma spp., 235t, 487, 488. See also
Halichoeres spp.; Labridae (wrasses)

Xanthichthys mento, 19t, 24t
Xeneretmus spp. (poachers): X. latifons (black-

tip poacher), 18t, 23t, 98f, 178t, 183f,
192f, 196f, 532t; X. leiops, 17t, 21t; X. ritteri
(stripefin poacher), 18t, 24t, 98f, 178t,
183, 185f, 197f; X. triacanthus, 18t, 23t

Xenistius californica (salema), 20t, 74, 111f,
136t, 145t, 154; activity patterns of,
534t, 548; cleaner behavior, 556f, 557t;
in coastal pelagic zone, 157t, 159f, 160t;
on continental shelf, 178t, 181f; foraging
guilds, 194f, 195f; in kelp bed/rocky reef,
235t, 237f, 239f, 241f; as nocturnal pred-
ator, 66, 67f, 95f

Xererpes fucorum (rockweed gunnel), 18t, 90f,
111f; feeding of, 399f, 403; in rocky
intertidal zone, 207, 208, 209t, 215t,
216f, 220f

Xiphias gladius (swordfish), 20t, 23t, 89f,
523t, 534; and commercial fisheries, 574,
579; diel movements of, 543; feeding of,
395, 433; in pelagic zone, 323, 326f, 330,
332, 337f; trophic relations and, 401f,
405, 406

Xiphister atropurpureus (black prickleback),
18t, 90f, 236t, 498, 522t; in rocky inter-
tidal zone, 209t, 210, 211f, 215t, 216f;
trophic relations and, 394, 399f, 403

Xiphister mucosus (rock prickleback), 18t, 90f,
236t, 498, 522; in rocky intertidal zone,
207, 209t, 212, 215t, 216f, 219, 220f;
trophic relations and, 394, 399f, 403

Xystreurys liolepis (fantail sole), 19t, 145t,
155t, 158t; on continental shelf, 179t,
181f, 182f; foraging guilds, 192f, 194f,
195f; larval stages of, 293, 295f, 300,
301f, 302

yellowchin sculpin (Icelinus quadriseriatus),
19t, 23t, 398f, 403, 532t; on continental
shelf, 98f, 173, 178t, 182f; foraging
guilds, 192f, 195f

yelloweye rockfish (Sebastes ruberrimus), 17t,
255, 260f, 263t

yellowfin croaker (Umbrina roncador), 19t,
95f, 127t, 134f, 145t; fisheries and, 581,
585t, 587; movement patterns of, 536t,
546; in surf zone, 150t, 151f, 154, 157t,
160t; trophic relations and, 396f, 402

yellowfin fringehead (Neoclinus stephensae),
19t, 23t, 236t, 238f, 247

yellowfin goby (Acanthogobius flavimanus),
95f, 533t, 612t, 613–14, 618; in bays and
estuaries, 126t, 130t, 131, 132f, 142f

yellowfin tuna (Thunnus albacares), 21t, 24t,
89f, 326f, 337t, 523t, 540, 573

yellowstripe grunt (Haemulopsis axillaris),
178t, 182f, 194f, 195f

yellowtail rockfish (Sebastes flavidus), 17t, 99f,
234t, 520t, 589; in deep rock habitat,
260f, 263t; movement of, 537t, 539

yellowtail (Seriola lalandi), 18t, 23t, 87, 89f,
330, 332f; abundance of, 336t, 337t, 628;
commercial fisheries and, 574, 575, 587;
hunting behavior of, 62, 432f; in kelp
bed/rocky reef, 234t, 241f; recreational
fishing of, 580, 581f, 582, 583, 584, 585t,
586; trophic relations and, 401f, 406

Yoklavich, M. M., 123, 133, 264
Yoshiyama, R. M., 212, 214, 217, 218, 220,

221, 395
Young, P. H., 497
young-of-year (YOY), 83, 187, 248, 432,

474–75; rockfishes, 83, 260, 261, 262f,
263t, 440–41

Zalembius rosaceus (pink sea perch), 19t, 23t,
258, 263t, 533t; on continental shelf,
98f, 176, 178t, 182f, 183f; foraging guild,
192f, 195f, 196f; trophic relations and,
398f, 403

Zalieutes elater, 20t, 24t, 520t
Zanclus cornutus, 523t
Zaniolepis frenata (shortspine combfish), 19t,

23t, 100f, 102, 105t, 263t, 538t; on con-
tinental shelf, 178t, 183f, 258; foraging
guild, 192f, 196f

Zaniolepis latipinnis (longspine combfish),
19t, 23t, 98f, 195f, 263t, 398f, 538t; on
continental shelf, 176, 178t, 182f, 192f,
258

Zaniolepis spp. (combfish), 186, 255
Zaprora silenus, 17t, 21t, 522t
Zapteryx exasperata (banded guitarfish), 20t,

135t, 137f, 233t; on continental shelf,
177f, 183f, 194, 196f

zebra goby (Lythrypnus zebra), 19t, 23t, 92t;
activity patterns of, 534t, 545; in kelp
bed/rocky reef, 236t, 238f

zebraperch (Hermosilla azurea), 15, 19t, 87,
92f, 544, 630; genetic characteristics of,
44f, 45t, 46t; in harbors, 157t, 158t, 162t;
in kelp bed/rocky reef, 92f, 235t, 237f,
241f, 404; symbiotic relations and, 556f,
558; trophic relations and, 394, 400f

Zedler, Joy B., 135–36, 397
Zenopsis nebulosa, 17t, 23t, 520t
Zerba, K. E., 241, 244
Zesticelus profundorum, 18t, 23t
Ziegler, A. M., 68
Zoarcidae (eelpouts), 9f, 10f, 72, 352t, 354t,

355f, 505; on continental shelf, 172,
175, 179t, 180t; reproduction and, 485,
498, 522t. See also Lycodapus; Lycodes spp.

zoographic barriers, 26–27
zooplanktivores, 73, 394–95, 548
Zostera marinus (eelgrass), 111, 134, 397, 475
Zu cristatus, 20t, 25t, 308f, 519t
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