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Osmerus mordax—see Smelt, rainbow

“(The) osteology and relationships of the anglerfish
genus Tetrabrachium with comments on lophiiform clas-
sification,” by Theodore W. Pietsch ...................

Otoliths
sailfish
morphological features useful in age determination

Otter, sea
annual reproduction, dependency period, and apparent
gestation period in two Californian ................

“Ovarian cycling frequency and batch fecundity of the

queenfish, Seriphus politus: attributes representative of

serial spawning fishes,” by E. E. DeMartini and Robert

K.Fountain ...........ooiiiiiiiiiiiiniiiinin,

Pacific, northeast
sculpin larvae

current knowledge with notes on intergeneric rela-
tionships

PALOMA, PEDRO A.—see O'CONNELL and PALOMA

Papua New Guinea
skipjack tuna
estimated growth of surface-schooling
yellowfin tuna
estimated growth of surface-schooling

PEARCY, WILLIAM G.—see GABRIEL and PEARCY

PEARSON, WALTER H., PETER H. SUGARMAN,
DANA L. WOODRUFF, and BORI L. OLLA, “Impair-
ment of the chemosensory antennular flicking response
in the Dungeness crab, Cancer magister, by petroleum
hydrocarbons” ........... ...
“Pelagic eggs and larvae of the deepsea sole, Embas-
sichthys bathybius (Pisces: Pleuronectidae), with com-
ments on generic affinities,” by Sally L. Richardson ...

Penaeus aztecus —see Shrimp, brown

PIETSCH, THEODORE W., “The osteology and relation-
ships of the anglerfish genus Tetrabrachium with com-
ments on lophiiform classification”

PITCHER, KENNETH W, “Prey of the Steller sea lion,
Eumetopias jubatus, in the Gulf of Alaska” ...........

Placopecten magellanicus—see Scallop, deep-sea

Plaice, American
foodof juvenile ......................coviiiiiini.,

Pollock
foodof juvenile ....................cciiiiiionn.

“Population growth and censuses of the northern
elephant seal, Mirounga angustirostris, on the Califor-
nia Channel Islands, 1958-78,” by George A. Antonelis,
dJr., Stephen Leatherwood, and Daniel K. Odell

822

387

360

347

547

103

517

517

641

163

387

467

204

203

562

Pout, ocean
Gulf of Maine

trophic relationships ...........................
“Prey of the Steller sea lion, Eumetopias jubatus, in the
Gulf of Alaska,” by Kenneth W. Pitcher ..............
“Proximate composition and nutritive value of some im-
portant food fishes from the Arabian Gulf,” by Manal M.
Al-Judaimi, A. K. Jafri,and K. A. George ............

Pseudopleuronectes americanus—see Flounder, winter

Queenfish
ovarian cycling frequency and batch fecundity

analysis of fish andovaries .....................
annual egg production ..........................
batch fecundity
body size and time of spawning ..................
egg production and fish body size
egg size
field sampling
ovarian cycling
production cycles, timing of reproduction, and egg
SIZ@ L.
relative fecundity
residual ova
sex ratio
size at sexual maturity
spawning frequency and annual fecundity ........
spawning season and gonad maturation ..........
temporal patterns of spawning

RABALAIS, NANCY N.—see FLINT and RABALAIS

RADTKE, RICHARD L., and J. M. DEAN, "Morphologi-
cal features of the otoliths of the sailfish, Istiophorus
platypterus, useful in age determination” .............

Raja erinacea— see Skate, little

“Recruitment and exploitation of Gulf menhaden, Bre-
voortia patronus,” by Dean W. Ahrenholz .............

“Reproduction, movements, and population dynamics of
the sand seatrout, Cynoscion arenarius,” by Philip A.
Shlossman and Mark E. Chittenden, Jr. ..............

“Respiration rates and low-oxygen tolerance limits in
skipjack tuna, Katsuwonus pelamis,” by Reginald M.
Gooding, William H. Neill, and Andrew E. Dizon ......

“Responses of northern anchovy, Engraulis mordax, lar-
vae to predation by a biting planktivore, Amphiprion
percula,”by PW. Webb .............................
RICHARDSON, SALLY L., “Current knowledge of lar-
vae of sculpins (Pisces: Cottidae and allies) in northeast
Pacific genera with notes on intergeneric relation-
ships” ..o P

RICHARDSON, SALLY L., “Pelagic eggs and larvae of
the deepsea sole, Embassichthy bathybius (Pisces:
Pleuronectidae), with comments on generic affinities” .

775

467

211

548
554
551

556
555
547
550

557
554
554
551
555
557
549
556

360

325

649

31

727

103

163



RICHARDSON, SALLY L.—see LAROCHE and
RICHARDSON

ROBINSON, WILLIAM E., WILLIAM E. WEHLING, M.
PATRICIA MORSE, and GUY C. McLEOD, “Seasonal
changes in soft-body component indices and energy re-
serves in the Atlantic deep-sea scallop, Placopecten

magellanicus™ ... ... . 449
ROBISON, BRUCE H.—see CAREY and ROBISON
Rockfish, olive
growth, reproduction, and food habits, off central Cal-
ifornia
ageandgrowth ............... ... ... .. ... 535
age determination ................. ... .. ... 534
food habits .................. . el 535, 542
Juveniles ... 541
length-weight relationshps ...................... 537
maturation and reproduction ................ 534, 537
Rockfish, sharpchin
development of larvae and juveniles off Oregon
distinguishing features ......................... 247
findevelopment ............... ... cle 249
general development ..................... ..., 248
identification ....... ... . ... .l 244
literature ......... ... .. il 243
morphology ... ..o 249
OCCUITEINCE ..ttt tttenatte et erannannnanans 253
pigmentation ........... .. ..o 251
scale formation .......... ... ..o 251
spination ........... ... e 249
Rockfish, splitnose
effects of photoperiod and temperature on laboratory
growth ofjuvenile ......................co0oen 789
Rockfish, widow :
development of larvae and juveniles off Oregon
distinguishing features ..................... ... 235
fin development .......... ... ... il 238
general development ...................c..o. 235
identification .......... ... ... o 233
literature ........... . ...t 233
morphology .......... . 236
OCCUFTEIICE ...ttt it neneeensian e i 242
pigmentation ..............coiiiieiiiieieaiin.s 240
scale formation ............... ... . 239
Spination . ...... ... i e 239
Rockling, fourbeard
food of juvenile ........ ... ... ... . il 204
Sagittae
daily growth increments indicate age and growth
skipjack tuna ......... ... o e, 151
yellowfintuna ................ ... ... el 151
Sailfish
morphological features of otoliths useful in age deter-
mination ... 360

Salmo gairdneri —see Steelhead

Salmon, chinook
establishment of nonindigenous runs in Wind River
drainage of Columbia River, 1955-63

adult trapping and hauling ..................... 510
catch contribution ............. ... .. 513
hatchery operations ............. ... ... .o 511
hatchery returns-juvenile releases ............... 512
Shipperd Fallscounts .......................... 512
Shipperd Falls fishway ....................... .. 509
spawning ground surveys ....................... 513
Wind River spring chinook salmon transfers ...... 514
Salmon, coho
feeding periodicity and diel variation in diet composi-
tion in small stream during summer ............... 370
Sampler, flushing-coring
collect deep-burrowing infaunal bivalves in intertidal
SANA L. e 383
Sanddab, speckled
effect of bottom on fast start
fast-start performance ....................... ... 273
kinematics ........... ... i 272
Sarasota, Florida
dolphin, Atlantic bottlenose, movements and activities 671
Scallop, deep-sea
seasonal changes in soft-body component indices and
energy reserves
biochemical analysis of tissues .................. 451
body component indices ..................... 450, 452
dry weight and biochemical analyses ............ 453
gametogeniccycle ....... ... Ll i 451
histochemical localization of energy reserves ..... 453
histological and histochemical monitoring ........ 450
standardscallop ........ ... ...l 451
“Schooling of the scalloped hammerhead shark, Sphyrna
lewini, in the Gulf of California,” by A. Peter Klimley and
DonaldR.Nelson ................c.ciiiiiiiinn 3566
Sciaenops ocellata—see Drum, red
Scopthalmus aquosus —see Windowpaune
SCOTT, MICHAEL D.~see IRVINE et al.
Sculpin, longhorn
Gulf of Maine
trophic relationships .............. ... 775
Sculpins
current knowledge of larvae in northeast Pacific
larval characters .............c.ooiviiiiiiiinnn 105
larval groups ........cooiiiiiii e 106
ungrouped BeNera ............ceeiiiiiiiniiens 113
Sea lion, Steller
prey of, in the Gulfof Alaska ...................... 467
Seabirds
mortality in high-seas salmon gill nets
entanglementrates ...............c.iiiiiiienn 804

823



overall mortality ...............................
speciesobserved . ..... ... ... o,
Seal, northern elephant
population growth and censuses, on the California
Channel Islands, 1958-78 .............c.oovivinnn

Seal, northern fur
feeding rate of captive adult female ................

“Seasonal changes in soft-body component indices and
energy reserves in the Atlantic deep-sea scallop,
Placopecten magellanicus,” by William E. Robinson,
William E. Wehling, M. Patricia Morse, and Guy C.
Mcleod ... i
“Seasonal spawning cycle of the black croaker,
Cheilotrema saturnum (Sciaenidae),” by Stephen R.
Goldberg ........ ... ..

Seatrout, sand

reproduction, movements, and population dynamics
age determination usingscales ..................
growth and age determination by length frequency
maturation and spawning periodicity ............
maximum size, lifespan, and mortality ...........
nurseries and later movements ..................
spawning areas, early nurseries, and movements
total weight-, girth-, and standard length-total
length relations . ............................ ...

Sebastes diploproa — see Rockfish, splitnose
Sebastes entomelas—see Rockfish, widow

Sebastes flavidus
head spine notes, off Oregon

Sebastes melanops
head spine notes, off Oregon

Sebastes mystinus
head spine notes, off Oregon

Sebastes serranoides — see Rockfish, olive
Sebastes zacentrus —see Rockfish, sharpchin
Seriphus politus—see Queenfish

SERVENTY, D. L.—see BLACKBURN and SER-
VENTY

Shark, sandbar
feeding behavior and biolegy of, in Chincoteague Bay,
ViIrginia .....ooini e

Shark, scalloped hammerhead
schooling in Gulf of California

Shark, thresher —see Thresher, bigeye

Sharks
Atlantic coastal waters of Florida
occurrence of Cirolana borealis inhearts ...........

824

802

562

182

449

561

660
658

662
657
655

Sheepscot River estuary, Maine
herring, Atlantic
growth and age structure of larval, as determined by
daily growth increments in otoliths ..............

SHLOSSMAN, PHILIP A., and MARK E. CHITTEN-
DEN, JR., “Reproduction, movements, and population
dynamics of the sand seatrout, Cynoscion arenarius”™ ..

Shrimp, brown
natural stable carbon isotope tag traces Texas migra-
tions

bay migrations ............ ... oo
bayshrimp ....... ... . .. ...l
offshore migrations
offshore samples .................... ...l
seasonality ....... ... ... ... oo
size and bay brown shrimp 8'3C

Shrimp production
Gulf of Mexico
food web hypothesis ............................

Skate, little
Gulf of Maine
trophic relationships ........... ... ... ... ...
Smelt, rainbow
mortalities of larvae exposed to acute thermal shock

Sole, deepsea
pelagic eggs and larvae
COMPATISON . ..\ttt ittt ee i rene i eeas
description . ....... ... ...
identification ............. ... ... e
OCCUTITEIICE . ... v ittt it re s innosnanroennsnnanssn

Sole, Dover
feeding selectivity off Oregon
diet changes with predator length
feeding habits
prey abundance patterns

SOMERTON, DAVID A., “Contribution to the life history
of the deep-sea king crab, Lithodes couest, in the Gulf of
Alaska” ... e e
“(The) spawning energetics of female northern anchovy,
Engraulis mordax,” by J. Roe Hunter and Roderick
Leong .. ..o

Sphyrna lewini —see Shark, scalloped hammerhead

Spirontocaris arcuata
description
stagelzoeae ........... .. .. ... i,

Spirontocaris ochotensis
description
stagelzoeae ............... ... ... ... ...l

SPOTTE, STEPHEN, and GARY ADAMS, “Feeding rate

of captive adult female northern fur seals, Callorhinus
UFSITUS™ oo e

123

649

344
339
343
341
342
339

737

775

198

166
164
164
166

753
752
759

259

215

431

433

182



Steelhead
feeding periodicity and diel variation in diet composi-
tion in small stream during summer ............... 370
STEVENS, BRADLEY G., and DAVID A. ARM-
STRONG, “Mass mortality of female Dungeness crab,
Cancer magister, on the southern Washington coast” 349
STEVENSON, DAVID K., and FRANCISCO CARRAN-
ZA, "Maximum yield estimates for the Pacific thread
herring, Opisthonema spp., fishery in Costa Rica” ..... 689
Stizostedion vitreum vitreum —see Walleye
“(A) stochastic model for the size of fish schools,” by
James Jay Anderson ... e 315
STRUHSAKER, PAUL—see UCHIYAMA and STRUH-
SAKER
Sturgeon, white
diel and seasonal movements in mid-Columbia River 367
SUGARMAN, PETER C.—see PEARSON et al.
SWARTZ, STEVEN L., "Cleaning symbiosis between
topsmelt, Atherinops affinis, and gray whale, Es-
chrichtius robustus, in Laguna San Ignacio, Baja
California Sur, Mexico” ........c.viviiiirineennnnnons 360
Swordfish
daily patterns in activities, observed by acoustic te-
lemetry
buoyancy ..........iiiiii e 290
horizontal movements .......................... 284
navigation ... 279
OXYEEIL oo vttt e e iin et 289
receiving ......... i 279
temperature ........... .o 279,290
transmitters .......... o i 278
vertical movements and light ................... 287
Florida Straits
cephalopodsinthediet ......................... 765
TANAKA, KUNIAKI, YASUO MUGIYA, and JURO
YAMADA, “Effects of photoperiod and feeding on daily
growth patterns in otoliths of juvenile Tilapia nilotica” 459
“Taxonomic status and biology of the bigeye thresher,
Alopias superciliosus,” by S. H. Gruber and L. J. V. Com-
PAEIO i e e 617
Tetrabrachium ——see Anglerfish
Thresher, bigeye
taxonomic status and biology
abundance, distribution, and habitat ............ 632
ageandgrowth ................................ 630
characters, distinetive .................... ... 619
COlOT o e 624
commercial importance ........... ... .. .00 636
denticles ........ ... i i i 627
dentition ........... .. e 625
f00d ..\t 635
notes, descriptive ........ ... o o 623

parasitology
prey catching ......... . ... i
reproduction ........ ..o i e
SIZ i e
status of Alopias profundus .....................
studies, experimental
VEPtEDIae ...t e e

Thunnus alalunga —see Albacore
Thunnus albacares—see Tuna, yellowfin

Tilapia nilotica

otoliths, effects of photoperiod and feeding on daily

growth patterns of juvenile
correlation between number of otolith rings and age
in days after hatching ..........................
experiments under 24-h photoperiod .............
feeding experiments .............. ... i
feeding time and formation of otolith rings
formation of otolith rings under 12L-12D photo-
PELIOA ot e
formation of otolith rings under 18L-6D and 6L-18D
photoperiods ... .. i
measurement of daily rowth rhythm .............
otolith preparation for scanning electron micros-

copy

TOLL, RONALD B., and STEVEN C. HESS, “Cephalo-
pods in the diet of the swordfish, Xiphias gladius, from
the Florida Straits” ...... ... ... ... ..o
Topsmelt
Laguna San Ignacio, Baja California Sur, Mexico
cleaning symbiosis between, and gray whale .....
TOWNSEND, DAVID W, and JOSEPH J. GRAHAM,
“Growth and age structure of larval Atlantic herring,
Clupea harengus harengus, in the Sheepscot River es-
tuary, Maine, as determined by daily growth increments
in otoliths”

TOWNSEND, DAVID W.—see BARKER et al.

“Trophic importance of some marine gadids in northern
Alaska and their body-otolith size relationships,” by
Kathryn J. Frost and Lloyd F. Lowry

“Trophic relationships among demersal fishes in a coast-
al area of the Gulf of Maine,” by John S. Hacunda

Tursiops truncatus —see Dolphin, Atlantic bottlenose

Tuna
induced spawning ........ ... ..ol

Tuna, shipjack

age and growth as indicated by daily growth incre-

ments of sagittae ........ .. ...l

distribution and life history in Australian waters
£00d oot e
length
seasonal distribution ........... . ..ol
sexual condition
spatial distribution ........... ... ... el

636
635
633
628
621
635
624

462
460
460
463

462

463
460

460

765

360

123

187

775

185

151



weight ... ... 89
estimated growth of surface-schooling, from the Papua
New Guinea region

estimated length-at-age ........................ 526
recruitment and exploited sizerange ............ 521
stock movements ........... ... o i 525
respiration rates and low-oxygen tolerance limits

activity-related metabolism .................. .. 41
angular acceleration and excess body temperature 45
interrelation of metabolic rate, swimming speed,

and body weight ............. ... .o 43
low-oxygen resistance ............... ..., 45
low-oxygen tolerance ........................ 36, 39
0Xygen CONSUMPLION . .....vvnvuiieennneoann, 35, 38
oxygen uptake experiments .................. 32,37

source and preexperimental treatment of fish ..... 32
“standard” metabolism ................ .. ..., 41
terminology relevant to tuna metabolism ........ 40

Tuna, yellowfin
age and growth as indicated by daily growth incre-
ments of sagittae ........... ... ... ... ol 151
estimated growth of surface-schooling, from the Papua
New Guinea region

estimated length-at-age ........................ 526
recruitment and exploited sizerange ............ 521
stock movements ................ .. ol 525
UCHIYAMA, JAMES H., and PAUL STRUHSAKER,
“Age and growth of skipjack tuna, Katsuwonus pelamis,
and yellowfin tuna, Thunnus albacares, as indicated by
daily growth increments of sagittae” ................. 151
Urophycis chuss—see Hake, red
VANDEVERE, JUDSON E.—see LOUGHLIN et al.
WAHLE, ROY J., and ED CHANEY, “Establishment of
nonindigenous runs of spring chinook salmon, On-
corhynchus tshawytscha, in the Wind River drainage of
the Columbia River, 1955-63” ....................... 507
WAKABAYASHI, KIYOSHI—see YABE et al.
Walleye
young-of-the-year growth characteristics in John Day
Reservoir on the Columbia River, 1979 ............. 567
WANKOWSKI, J. W. J., “"Estimated growth of surface-
schooling skipjack tuna, Katsuwonus pelamis, and yel-
lowfin tuna, Thunnus albacares, from the Papua New
Guinea region” ........ .. . . . 517
Washington
southern coast
mass mortality of female Dungeness crab ........ 349

826

WEATHERALL, JERRY A.—see LAURS and WEATH-
ERALL

WEBB, P. W,, “Responses of northern anchovy, Engraulis
mordax, larvae to predation by a biting planktivore,
Amphiprion percula” ... ... ... ... ... . . ..

WEBB, P. W, “The effect of the bottom on the fast start of
flatfish Citharichthys stigmaeus” ....................

WEBB, P. W, and R. T COROLLA, “Burst swimming
performance of northern anchovy, Engraulis mordax,
larvae” ... ... . s

WEIHS, DANIEL, “Effects of swimming path curvature
on the energetics of fish motion” .....................

WEHLING, WILLIAM E.—see ROBINSON et al.
WELLS, RANDALL S. —see IRVINE et al.

“Western Atlantic hagfishes of the genus Eptatretus
(Myxinidae) with description of two new species,” by Bo
Fernholm and Carl L.Hubbs ........................

WESTPHAL, WILLIAM V.—see LOVE and WEST-
PHAL

Whale, gray
Laguna San Ignacio, Baja California Sur, Mexico
cleaning symbiosis between, and topsmelt ........

WILLIAMS, AUSTIN B., and DAVID McN. WILLIAMS,
“Carolinian records for American lobster, Homarus
americanus, and tropical swimming crab, Callinectes
bocourti. Postulated means of dispersal” ..............

WILLIAMS, DAVID McN.—see WILLIAMS and WIL-
LIAMS

Windowpane
Gulf of Maine
trophic relationships .......... ... ... ... ...

WOODRUFF, DANA L.—see PEARSON et al.

Xiphias gladius —see Swordfish

YABE, MAMORU, DANIEL M. COHEN, KIYOSHI
WAKABAYASHI, and TOMIO IWAMOTO, “Fishes new
to the eastern Bering Sea” ..........................

YAMADA, JURO—see TANAKA et al.

727

271

143

17

69

360

192

775

353



