
INDEX TO VOLUME 60

Page Png~

ABUNDANCE AND LIFE HISTORY O~' SHAD, ST. JOHNS
RIVER, FLORIDA, by Cha.rles H, Walburg 487-501

AGE: AND GROW'fH OF l'HE REDI'ISH (Scba.sles mul'-
inlls) IN THE GULl' 01' MAINE, by George F.
Kelly and Robcrt S. WolL _ __________________ 1-31

Age of Athutic menh[tdl~n determined from
sc~es 323-342

Ahlstrom, Elbert }I.: DISTRIBUTION AND ABUN-
DANCE O~' EGGS O~' 'l'HE PA(;lIo'iC SARDINE,
1952-56 ]85-213

Ahlstrom, Elbert H.: VERTICAl. DIS'!'RIBUTION OF
PELAGIC FISH EGGS ANI) !.ARVAE 01'1' CAI.IFORNIA
AND BAJA CAI.!l'ORNIA 107-146

Alaska, Bare L[tkc, fertili<mt,ion _ _ _______________ 59-86
American menhaden, :mnotated bibliography on

biology oC _ ______________________________ 2n7-322
AmpModon alosoidcs (Ilafinesque), goldeye, in Red

Lakes, Minn., comnu::rcial fisher)' :33-41
ANNOTATED BIBI.JOGRAI'HY ON BIOI.OGY OF AMERI-

CAN MElIIHADEN, by John W. Rcintjes, ,/:tmes Y,
Christmas, JI'., ltnd Richard A. Collins 207-322

Atlantic:
menhlJ-den [tge determined from se:tles_ _____ 323-342
northeastern, haddock stocks defined_ ______ 283-296

Austin, Thomas S.: OCEANOGRAI'HY O~' '!'HE EAST
CENTRAL EQUATORIAL PACII'IC AS OBSERVED
DURING EXPEIJI'l'ION EAS'I'ROI'I(; 257-282

Bait, live, effect on skipjack v[t1'inblc 147-lUO
Baja California, pelagic fish egg and l:ll'vae dis-

tribution off 107-146
Bare Lake, Alaska, fertili~ation__ _______________ 59-86
Berner, Leo, Jr., and Cadet H. Hand: FOOD OF

THE PACIFIC SARLlINE (Sl/'J'(linops cucl,ulea) 175-184
Bibliography, annotatcd, on biology of American

menhaden 207-322

Biology:
menhaden, American, annotated bibliograph~'

on_ ______________________________________ ·2n7-322
shad, gizzard, :md related fishes ___________ :371-302

Bonneville Dam, adult snlmon tracked in 1957 .
with sonic transmitters aL 471-485

California, pelagic fish egg and larvae distribution
off 107-146

CHANGES IN TUNA LANDINGS OF THE HAWAIIAN
LONGLINE FISHERY, 1948-56, by Richard S.
Shonlura 87-106

Christmas, James Y" Jr., John W. Reint,jes, and
Richard A. Collins: ANNOTATED BIBI.IOGRAPHY
ON BIOLOGY OF AMERICAN MENHADEN 297-322

Clark, .John R., find Vadilll D. Vl:ldykov: DEFI­
NITION OF HADDOCK S'TOCKS OF THE NORTH-
WESTERN ATLANTIC 283-2Y6

Collins, Richard A., John W. Reintjes, and .J:lIllCS
Y. Christmas, Jr.: ANNOTATED BIBLIOGRAPHY ON
BIOLOGY OF AMERICAN MENHADEN 297-322

Connecticut River contribution to New York-New
.Jersey shnd catch of 1056 161-174

CONTRIBUTIONS O~' HUDSON AND CONNECTICUT
RIVERS TO NEW YORK-NEW JERSEY SHAD CATCH'
OF 1956, by Kenneth J. Fischler 161-174

Crust.acca, planktonic, seasonal abundance :md
vertical movements in Lake MICHIGAN 343-369.

DEFINITION O~' HADDOCK STOCKS OF THE NORTH­
WE,?TERN ATLANTIC, by John R. Clark and Vadim
D. Vludykov__. 283-296

DETERMINING AGE OF ATLANTIC MENHADEN FROM
THEIR SCALES, by Fred C. .June and' Charlcs M.
Roithmayr _ __ ____________________________ 323-342

DEVELOPMENT OF EGGS AND LARVAE OF PACIFIC
MACKEREL AND DISTRIBUTION AND ABUNDANCE
OF LARVAE, 1952-56, by David Kr:uner 393-438

DISTRIBUTION ANI) ABUNDANCE OF EGGS OF THE
PACIFIC SARDINE, 1952-56, by Elbert H. Ahl-
strolll 185-213

DOI'OSOll/a. cepedil/.nlwl, gizzard shad, systematics
nnd biolog~'-------------------------------371-392

EFFECTS OF ~'ERTILIZING BARE LAKE, ALASKA, ON
GROWTH AND PRODUCTION OF RED SALMON (0.
nerkfl), by Philip R. Nelson 59-86

Eggs:
mackerel, Pacific, development_ ___________ 393-438
pelagic fish distribution off Cnlifornia. and Baja

California 107-146

sardine, Pacific, egg distribllt,ion and abun-
dance, 1952-56 185-213

ESTIMATES OF LARVAL TUNA ABUNDANCE IN THE
CENTRAL PACIFIC, by Donald W. Strasburg 231-255

Expedition Eastropic in east, eentr:tl equatorial
Pacific 257-282

Fertilir.ation of Bare Lake, Alaska_ ______________ 59-86

Fischler, Kenneth J.: CONTRIBUTIONS OF HUDSON
AND CONNECTICUT RIVERS TO NEW YORK-NEW
JERSEY SHAD CATCH OF 1956 161-174

Fishery:
commercial, of Red Lakes, Minn., goldeye in __ 33-41
longline, Hawaiian, 1048-56 ... 87-106

503



504 FISHERY BULLETIN OF THE FISH AND WILDLIFE SERVICE

Page . Page

1-31
59-86

1-31

Florida, St. Johns River, shad abundance and life
history . __________________ 487-501

FOOD OF THE PACIFIC SARDINE (Sardinop8 caerulea) ,
by Cadet H. "Hand and Leo Berner, Jr 175-184

FOOD OF THE SQUAWFISH, Plychocheil1l8 ol'egonen8is
(Richardson) OF THE LOWER COLUMBIA RIVER,
by Richard B. Thompson 43-58

Gizzard shad systematics and biolo~y__________ 371-392
GOLDEYE, Ampln:odon alo80ide8 (Rafinesquel, IN

THE COMMERCIAL FISHERY OF THF. RED LAKES,
MINNE'SOTA, by Marvin D. Grossleiu :1nd Lloyd
L. Smith, Jr 33-41

Grosslein, lHarvin D., and Lloyd L. Smith, Jr.:
THE GOLDEYE, Amphiodon nlo80ide8 (Rafinesque),
IN THE COMMERCIAL FISHERY OF TH'E RED LA KES,
MINNESOTA 33-41

Growth:
redfish in Gulf of Maine

c
_

salmon, red, in Bare Lake, Alnska .__
Gulf of Maine, redfish age nud growth ilL _

Haddock st.ocks of northwestern Atlantic defined__ ~83­

206
Hand, Cadet H., and Leo Berner, Jr.: FOOD OF THE

PACIFIC SAR,DINE (Sal'di-nop8 caerlilea) ________ 175-184
Hawaiian longlimi fishery, 1948-56 87-106
Hoffman, Glenn L.: SYNOPSIS OF STlUGEOIDEA

(Trematoda) OF FISHES AND. THEIR LIFE
CYCLES 439-469

Hudson River cont.ribut.ion to New York-New
Jersey shad catch of 1956 161-174

Johnson, James H.: SOJ"nc TR.;\CKING OF ADULT
SALMON AT BONNEVILLE DAM, 1957 471-485

June, Fred C., and Charles M. Roithmayr: DETER­
MINING AGE OF ATLANTIC ~[ENHADEN I!'ROM THEIR
SCALES : : 323-342

Kelly, George F., and Robert S. 'Wolf: AGE AND
GROWTH OF THE REDFISH (Seba8/ode8 nwrinU8)
IN THE GULF OF MAINE______________________ 1-:31

Kramer, David: DEVELOPMENT OF EGGS AND
LARVAE OF PACIFIC MACKERI~L AND DISTRIBIJ'rION
,\ND ABUNDANCE OF LARVAE, 1952-56 ________ 39:3-438

Lake Michigan, seasonal abundance aud vert.ical
movements of planktonic crust.acea in 343-369

Larvae:
mackerel, Pacific, development., dist.ribut.ion,

and abundallce 3~13-438

pelagic fish, distribution off California and
Baja California 107-146

tuna, abundance in central Pacific est.imated_ 231-255
Life history of shad in St..•Johns River, Fla 487-501
Lower Columbia River food for squawfislL 43-58

MacGregor, John S.: RELA'l'ION BETWEEN FISH
CONDITION AND POPULA'l'ION SIZE IN THE SARDINE
(Sardt:nop8 caerulea) 215-230

Mackerel:
Pacific, egg development, 1952-56 _________ 393-438
Pacific, larvae development, dist.ribution, and

abundance, 1952-56 393-438
Menhaden:

Americ:1u, annotated bibliography on biology
of 297-322

Atlant.ic, age determined from scales 323-342
Miller, Robert Rush: SYSTEMATICS AND BIOLOGY OF

THE GIZZARD SHAD (Doro8oma cepedian-um.) AND
RELATED FISHES 371-392

Minnesota, Red Lakes, goldeye in commercial
fishery 33-41

Nelson, Philip R.: EFFECTS OF FERTILIZING BARE
LAKE, ALASKA, ON GROWTH AND PRODUCTION OF
RED SALllON (0. -nerka) 59-86

New Jersey shad catch of 1956 contribution from
Hudson and Connecticut Rivers 161-174

New York shad catch of 1956 cont.ribut.ion from
Hudson and Connecticut Rivers 161-174

OCEANOGRAPHY OF THE EAST CENTRAL EQUATORIAl.
PACIFIC AS OBSERVED DURING EXPEDITION
EASTROPIC, by Thomas S. Alistiu 257-282

Oncorhynchu8 nerka, red salmon, growth and produc-
tion in Bare Lake, Alaska 59-86

Pacific:
mackerel egg development, 1952-56 393-438
mackerel larvae deveiopment, distribution, and

abundance, 1952-56 393-438
oceanography of east central equatorial Pal'ific

observed during expedition Eastropic 257-282
sardine egg dist.ribution nnd abundance,

1952-56 185-213
sardine food 175-184

tuna, larvnl, abllndnnce in central Pacific
cstimated .. c 231-255

Plankt.onic cl"Ustar.e:1 seasonal abunda.nce lind
vertical movements in Lake Michigan 343-369

Population size and condition of sardine related" 215-230
Production of red s:dmon in Bare Lake, Alaska 59-86
Plychochenu8 ol'ego-n-cllsis (Richardson), squawfish,

food in Lower Coltnilbia River 43-58,

Red Lakes. Minn., goldeye in commercia.\ fishery __ 33-41
Redfish age and growth in Gulf of Mninc_________ 1-31
Reintjes, John 'N., James Y. Christmas, Jr., and

Richard A. Collins: ANNOTATED BIBLIOOGRAPHY
ON BIOLOGY OF AMERICAN lIEN HADEN 297-322

RELATIOll: BETWEEN FI8H CONDITION AND POPULA-
TION SIZE IN THE SARDINE (Sard-inops cael'll.lea) ,
by John S. MncGregoL . 215-230

Roithmayr, Charles M., and FI"l)d C. June: DE­
TERMINING AGE OF ATLANTIC llENHADEN FROM
THEIR SCALES 323-342

Salmon:
adult., tra.cked with sonic tra.nsmitters a.t

Bonneville Dam, 1957 471-485



INDEX TO VOLUME 60 505

Page

Salmon-Continued
red, growth and production in Bare Lake,

Alaska 59-86

St., Johns RiVE'r , Fla., shad abundance and life
history 487-501

Sardine:
condition and population size related _______ 2 I5-230
Pacific, egg distribution and abundance ____ 185-213
Pacific, food 175-184

Sa./,dinop3 caerldea, Pacific sardine:
condition and population size related 215-230

. fooeL . 175-184
Scales reveal Athtnt.ic menhaden age 323-342
SEASONAL ABUNDANCE AND VERTICAL MOVEMENTS

OF PLANKTONIC CRUSTACEA IN LAKE MICHIGAN,
by LaRue WeUs - _______________________ 343-369

Sebastes 1I1arinus, redfish, age alld growth in Gulf
of Maine_ ___ ___ ______ __ ___ _ 1-31

Shad:
abundance and life history in St. Johns River,

Fla ~ 487-501

catch of 1956 in New Jersey and New York
received contributions from Hudson and
Connecticut Rivers 161-174

gizzard, systemat,irs and biology 371-392
Shomura, Richard S.: CHANGES IN TUNA LANDINGS

OF THE HAWArrAN LONGLINE ~'ISHERY, 1948-1956_ 87-106
Skipjack response to live bait variable 147-160
Smith, Lloyd L., Jr., and Marvin D. Grosslein, THE

GOLDEYE, Amph-iodon alosoides (R.'tfinesque), IN
THE COMMERCIAL FISHERY OF THE RED LAKES,
~1INNESOTA 33-41

SONIC TRACKING OF ADULT SALMON AT BONNEVILLE
DAM, 1957, by James H. JohnsoIL 471-485

Squawfish food in Lower Columbi:t River 43-58
Strasburg, Donald W.: F':S'l'IMATES OF LARVAL TUNA

ABUNDANCE IN THE CENTRAL PACIFIC 231-255

o

Page

Strigeoidelt of fishes and their life cvcles_ _______ 439-469
SYNOPSIS OF STRIGEOIDEA (Trematoda) OF FISHES

AND THEIR LIFE CYCLES, by Glenn L. Hoffman_ 439-469
SYSTEMATICS AND BIOLOGY OF THE GIZZARD SHAD

(Dor030llla cepedianum) AND RELATED. FISHES,
by Robert Rush Miller ~ 371-392

Thompson, Richard B.: FOOD OF THE SQUAWFISH,
Ptychocheilus oregonen3is (Richardson) OF THE
LOWER COLUMBIA RIVER 43-58

Trematoda of fishes and their life cycles 439-469
Tuna:

landings in Hawaiian lon~line fishery, 1948-56,
variable 87-106

larvae abundance in ct'ntral Pacific est.imated_
'231-255

skipjack response to live bait variable 147-160

VARIABILITY OF SKIPJACK RESPONSE TO LIVE BAIT,
by Heeny S. H. Yuen .. 147-160

VERTICAL DISTRIBITTION OF PELAGIC FISH EGGS AND
LARVAE OFF CALIFORNIA AND BAJA d~LIFORNIA, '
by Elbert H. Ahlst.rom 107-146

Vladykov, Vadim D., tmd ~ohn R. Clark: DEFINI~

TION OF HADDOCK STOCKS OF THE NORTHWESTERN
ATLANTIC ~ ~ 283-296

'Walburg, Charlt's H.: ABUNDANCE AND LIFE HISTORY
OF SHAD, ST. JOHNS RIVER, FLA. 487-501

Wells, LaRue: SEASONAL ABUNDANCE AND VERTICAL
MOVEMENTS OF PLANKTONIC CRUSTACEA IN LAKE
~[ICHIGAN 343-369

Wolf, Robert S., and George F. Kelly: AGE AND
GROWTH OF THE REDFISH (Sebastes marinns) IN
THE GULF OF MAINE___ _ ___ _ ___ ____ _ 1-31

Yuen, Heeny S. H.: VARIABILITY OF SKIPJACK
RESPONSE TO LIVE BAIT 147-160


