CALIFORNIA
COOPERATIVE
OCEANIC
FISHERIES
INVESTIGATIONS

Reports

VOLUME 33
January 1 to December 31, 1991

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

SPANISH EDITOR Jesis Pineda

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 CalCOFI Coordinator, Univer-
sity of California, San Diego, Marine Life Research Group, Scripps Institution
of Oceanography, 9500 Gilman Drive, La Jolla, CA 92093-0227.

EDITORIAL BOARD

lzadore Barrett
Michael Mullin
Patricia Wolf

Published October 1992, La Jolla, California

ISSN 0575-3317



CalCOFI Rep., Vol. 33,1992

CONTENTS
I. Reports, Review, and Publications
Report of the CalCOFI COMIMILLEE ......outiiiinininiiiiiiii e 5
Review of Some California Fisheries for 1991 ... .. 7
Publications ........couiiiiii e 21

II. Symposium of the CalCOFI Conference, 1991
A DECADE OF RECOVERY OF THE PACIFIC SARDINE
Reconstruction of the History of Pacific Sardine and Northern Anchovy Populations over the
Past Two Millennia from Sediments of the Santa Barbara Basin, California. Tim R.

Baumgartner, Andy Soutay, and Vicente Ferreira-Bartrina ...................ccoiviiiiin. 24
Life-Stage Duration and Survival Parameters As Related to Interdecadal Population Variability
in Pacific Sardine. Paul E. Smith, N. Chyan-huei Lo, and John L. Butler ............................ 41

The Recovery of the California Sardine As Related to Global Change. Daniel Lluch-Belda,
Sergio Herndndez-Vdzquez, Daniel B. Lluch-Cota, César A. Salinas-Zavala, and Richard A.

SCHWArIZIOSe ..o e 50
Recent Population Trends and Abundance Estimates for the Pacific Sardine (Sardinops sagax).

J. Thomas Barnes, Larry D. Jacobson, Alec D. MacCall, and Patricia Wolf .................cocooil. 60
Recovery of the Pacific Sardine and the California Sardine Fishery. Patricia Wolf ..................... 76

III. Scientific Contributions
Distribution of Larval Pacific Sardine, Sardinops sagax, in Shallow Coastal Waters between

Oceanside and San Onofre, California: 1978—-1986. William Watson ........c..cveeeeriiveinnnnn... 89
Spatial and Temporal Distributions of Pacific Hake, Merluccius productus, Larvae and Estimates

of Survival during Early Life Stages. Anne Babcock Hollowed ..................c.cccooviiiiiiiin.. 100
Fluctuaciones Periédicas de la Captura de Sardina Crinuda (Opisthonema spp.) en el Golfo de

California, 1972-1990. Arturo Ruiz L. and Lourdes P Lyle F ...............ccoviiiiiiiiiiiiiiinn.. 124
Spawning Frequency and Batch Fecundity of Chub Mackerel, Scomber japonicus, during 1985.

Terri L. Dickerson, Beverly . Macewicz, and J. Roe Hunter ............cc.coiiiiiiiiiiiiiiii .. 130
Neustonic Ichthyoplankton in the Northern Region of the California Current Ecosystem.

Miriam J. Doyle ........oooiiiii 141
Growth and Larval Development of Nyctiphanes simplex in Laboratory Cornditions. Bertha E.

Lavaniegos E. .......cooin i e 162

INSErUCHIONS 0 AUEIOTS ...ttt ettt et e ettt et et et et e eaenes 172

CalCOFI Basic Station Plam ..ooeuviiiiii e e i inside back cover

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





