
CAL I FOR N I A 

COOPERATIVE 

OCEANIC 

FISH ER I ES 

INVESTIGATIONS 

Reports 
VOLUME XXlX 

January 1 to December 31,1987 

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 Gail Theilacker 

EDITOR Julie Olfe 

SPANISH EDITOR Patricia Matrai 

This report is  not copyrighted, except where otherwise indicated, and may 
be reproduced in other publications provided credit is given to the Califor- 
nia Cooperative Oceanic Fisheries Investigations and to the author(s). 
Inquiries concerning this report should be addressed to CalCOFl Coordi- 
nator, Scripps Institution of Oceanography, A-003, La Jolla, California 
92093. 

EDITORIAL BOARD 

lzadore Barrett 
Richard Klingbeil 
Michael Mullin 

Published October 1988, La Jolla, California 
ISSN 0575-331 7 



CalCOFI Rep., Vol. XXIX, 1988 

CONTENTS 

In Memoriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Abraham Fleminger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
ReubenLasker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

Report of the CalCOFI Committee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Review of Some California Fisheries for 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

I. Reports, Review, and Publications 

11. Symposium of the CalCOFI Conference, 1987 
THE CALCOFI SAMPLING PROTOCOL AND TIME SERIES: 
POINT/COUNTERPOINT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

27 
42 
66 

Historical Review of the Oceanographic Approach to Fishery Research. Roger P. Hewitt . 
Physical Oceanography, 1947-1987. Joseph L. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
CalCOFI Time Series: An Overview of Fishes. Paul E. Smith and H. Geoffrey Moser . . . . 

Revised Estimates of Historical Spawning Biomass of the Pacific Mackerel, Scomber 

Historical Changes in Abundance of Six Fish Species off Southern California, Based on 

Coupling of the Pacific Sardine (Sardinops sagax caeruleus) Life Cycle with the Gulf of 

111. Scientific Contributions 

japonicus. Michael H. Prager and Alec D. MacCall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CalCOFI Egg and Larva Samples. Alec D. MacCall and Michael H. Prager . . . . . . . . 

California Pelagic Environment. M. Gregory Hammann, Tim R .  Baumgartner, and 
AntoineBadan-Dangon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  102 

Herring (Opisthonema) in Northwest Mexico. Dennis Hedgecock, Keith Nelson, and 
Luis G .  Lopez-Lemus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 

Zooplankton Biomass and Copepod Community Structure in the Gulf of California during 
the 1982-1983 El Niiio Event. Luis C. Jimenez-Perez and Jose' R. Lara-Lara . . . . . . . 122 

Trophic Relationships of the Shortbelly Rockfish, Sebastes jordani, off Central California. 
James R. Chess, Susan E. Smith, and Paul C. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 

Egg Production Estimates of Anchovy Biomass in the Southern Benguela System. Michael 
Armstrong, Peter Shelton, Ian Hampton, George Jolly, and Yolande Melo . . . . . . . . . 137 

Changing the Size Limit: How It Could Affect California Halibut Fisheries. Rhondu J. 
Reed and Alec D.  MacCall . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . , . . . . . . . . . . . . . . . . . , 158 

Instructions to Authors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 
CalCOFI Basic Station Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . inside back cover 

81 

91 

Biochemical Genetic and Morphological Divergence among Three Species of Thread 

Indexed in Current Contents. Abstracted in Aquatic Sciences and Fisheries Abstracts and Oceanic Abstracts. 


