
CALIFORNIA 

COOPERATIVE 

OCEANIC 

FISHERIES 

INVESTIGATIONS 

VOLUME 37 
January 1 to December 31, 1995 

Cooperating Agencies: 

CALIFORNIA DEPARTMENT OF FISH AND GAME 

UNIVERSITY OF CALIFORNIA, SCRIPPS INSTITUTION OF OCEANOGRAPHY 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, NATIONAL MARINE FISHERIES SERVICE 



CALCOFI COORDINATOR George Hemingway 

EDITOR Julie Olfe 

This report is not copyrighted, except where otherwise indicated, and may be 
reproduced in other publications provided credit is  given to the California 
Cooperative Oceanic Fisheries Investigations and to the author(s). Inquiries 
concerning this report should be addressed to CalCOFl Coordinator, Univer- 
sity of California, Son Diego, Marine Life Research Group, Scripps Institution 
of Oceanography, 9500 Gilman Drive, La Jolla, CA 92093-0227. 

EDITORIAL BOARD 
Doyle Hanan 
Michael Mullin 
Michael Tillman 

Published October 1996, La Jolla, California 
ISSN 0575-33 17 



CalCOFl Rep., Vol. 37, 1996 

CONTENTS 

I. Reports, Review, and Publications 
Report of the CalCOFI Coiiiiiiittee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Review of Soiiie California Fisheries for 1995 . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . , . . . . . . . . . . . . 7 
The State of the California Current in 1995-1996: Continuing Declines in Macrozooplaiiktoii 

Biomass during a Period of Nearly Noriiial Circulation. Tlioriias L. Hayward, Slierry L. Cirrmiirp, 
Darricl R. C t i p ,  Fraririsco I! Chavcz, Rorrn2dJ Lyrrrr, Arrrold W LVar i t )h ,  Pearri J? 1Yi;kr; 
Frarrkliri B. Sc/iwiiiy, Richard R. Hit, arid Elizahctlz L. Hririck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

INTERDECADAL CHANGES IN THE ECOLOGY OF THE CALIFORNIA CUKKENT: 

Long-Term Change in the North Pacific Ocean: A Consideration of Some Iiiiportaiit Issues. 

Plankton Patterns, Climate, and Change in the California Current. J o l i r r  A. jbfcGotvarr, 

Recent Advances in California Current Modeling: Decadal and Interannual Theriiiocline Variatioiis. 

Interannual Variations in Zooplankton Uioiiiass in the Gulf of Alaska, and Covariation with 

. .  

11. Syniposia of the CalCOFI Conference, 1995 

EVIDENCE AND POSSIBLE MECHANISMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

T/l(JMl&S L. ffilyLlM?’d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 

Dridlcy B. Clreltolr, nrrd Alcssalrdrcl Corrvcrsi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

Arthtir J. iWi//cr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .69 

California Current Zooplankton Bioiiiass. Richard D. Brridciir; Bruce W Frost, Stcvor R. Hare, 
Rohcrt C. Frarrcis, arid LVtijaiii~’~ h /gva / ia~r /  JY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 

Patterns of Lo~v-Frequency Variability in Fish Populatioiis of the California Current. Alcc D. MarCall . . . . . 100 
Is There Evidence for Long-Term Chiatic Change in Southern California Kelp Forests? 

M i a J .  7&rer; Pair/ K. Daytorr, PfIfc‘r B. Edtrmrtfs, arid Kristirr L. Risu . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 1 
SARDINESYMPOSIUM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127 
The 1994 Mexico-U.S. Spawning Bioiiiass Survey for Pacific Sardine (Sardiriops sapx) and the 

1995 CalCOFI Sardine Symposium. Pahlo R. Arctras, Johrr R. Hiirrtcr; arid Larry D. Jaco11sori . . . . . . . . . 129 
A High-speed Midwater Kope Trawl for Collecting Coastal Pelagic Fishes. Korinlti C. Dorsorr 

arid David A. Grjfitli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134 
Adult Reproductive Parameters of Pacific Sardine (Sardiriops sqax) during 1994. BcvevIyJ. Maeczriirz, 

JisP Jiilihr i Cast ro- Gor rzhlci , Celia Eva Cotero-A /tar,/ ivar IO,  air d J Roe Hir rr ter . . . . . . . . . . . . . . . . . . . . . 1 40 
Age Coniposition, Growth, and Maturation of the Pacific Sardine (Snrdirrops sagax) during 1994. 

jolirr L. Birth; LWaria Luisa Grariados G., J. 7lmrriar Barrrcs, LWurci Yarernko, auid Bcvc~rlyJ. LV.facwiicz . . . . . . 152 
Egg Production and Spawning Bioiiiass of Pacific Sardine (Surdir7ops saypx) in  1994, Determined 

by the Daily Egg Production Method. S a r i r y  C. H .  LO, f i r i i l z 7  A. Grccri Ririz, 
H .  Ge~ffrcy ’2lo-qci; a ~ / d  K(i / /ddJ .  L~’ / / I /  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 

J. T/ior/ins Barrips, Larry D. J U C O / ~ S O / / ,  ~7rrd Pabl~ R. Arerrm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 

Re)vra i v a .  A / V U Y a d ( J - C ~ S f i / / O ,  arrd Roberto C a r / / ~ o / / a - P i f i u  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 

Robert L. Erwirctt, Xi l trcy C. H .  Lo, arid H.  Gcqficy !\/loser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193 

and Fishing on the Population Dynamics of Sardinops sagax camleiis in the Gulf of California. 

Catch-at-Age Analysis for Pacific Sardine (Sardirrops s q a x ) ,  1083-1995. Ridrard B. Dcris-o, 

The Sardine Fishery along the Western Coast of Baja California, 1981 to 1994. Roberto F d h -  L h p ,  

Egg Production of Pacific Sardine (Sardirmps sagax) off Oregon in 1994. ParilJ. Bcrrtlcy, 

Modeling Deterministic Effects of Age Structure, Density Llepeiidence, Environmental Forcing, 

iu(qM?/ A. CiS/iCI’CJ5-;\/kltCZ, GC?b?’if‘/a ~ ~ . k J f / f e / l f a y O l . - L ~ p e = ,  a!ld ~ b f L l ! ? l r ( ’ /  0. . . . . . . . . . . . . 201 
111. Scientific Contributions 

Ileniersal Fish Trawls off l’alos Verdes, Southern California, 1973-1 993. Jarlet K.  Stirll arid Chi-Li Erg . . . 21 1 
Relationship between Deep Chlorophyll Maxiniuni and Suiface Chlorophyll Concentration in 

the California Current System. Roberto A4i//hrr-Xiirk, S a 2  Alvarcz-Borrcp, arid CJrnrdcs C. Eees . . . . . . 241 
Filtering Apparatus and Feeding of the Pacific Mackerel (S~orrrhrrjcl~~orrieris) in the Gulf of California. 

Raiil E .  Lbfo/irra, Fcrtiando A. AWairriquc, arid H$ctor E .  Vc./asco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 
Annual Variability of Ocean Currents a t  350-111 Depth over the Continental Slope off Point Sur, 

California. Curtis A. Collirrs, Robert G. Paqireffe, arid Stevcrr R. Rarrip . . . . . . . . . . . . . . . . . . . . . . . . 2.57 
Instructions to Authors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264 
CalCOFI Basic Station Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . inside back cover 

Indexed in Cirrrerrt Corrfcrits. Abstracted 111 Aquatic Scwrrccs arid F d i e r m  Abstracts and Oceuirrc Ab~trac ts .  

3 




