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Pettersson

ICES website

Development of population/stock concept
Age determination

Development of hydroacoustic methods
Hypotheses of population structure

Link between fisheries dynamics and
hydrography
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WORKING GROUP &7

OCEANOGRAPHY, MARINE ECOLOGY AND LIVING RESOURCES
Report prepared for the I0C

SUMMARY AND RECOMMENDATIONS:

1. A set of experiments collectively called the International Recruitment
Experiment (IREX) is proposed to investigate the relationships between environ-
mental variability and fluctwations of living resources.

2. It is recommended that a separate working group be set up to determine the
feasibility of IREX application to high diversity ecosystems.

3. It is recommended that the Committee on Climate Changes and the Ocean (CCCO)

support the IREX activities through the Time Series Study Group of the Biology
Panel.

THE CONSEQUENCES OF CANNIBALISM IN THE STOCK-RECRUITMENT
RELATIONSHIP OF PLANKTIVOROUS PELAGIC FISHES SUCH AS ENGRAULIS

by

Alec D. MacCall
California Department of Fish and Game
c/o Southwest Fisheries Center
P.D. Box 271
La Jolla, California 92038

Scripps Institution of Oceanography
University of California, San Diego
La Jolla, Eu;a;hrn1u 92093
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Humboldt and Japan catch

THE “CEOS” program

Climate and Eastern Ocean Systems

The dynamics of marine resources and their
exploitation in face of climatic variability and

changing climatic regimes
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Daily egg production method (DEPM)

Developed at the SFSC in the late 1970s
Traditional methods such as acoustics and Bs = Kx A(PO x WH)/(R x F x S)
the Larval Census Method were no longer
considered sufficiently reliable
Independentbiomass

Where Bs = spawning biomass, PO = daily egg
production WF = average weight of mature
females R = sex ratio F = batch fecundity, S =

Understanding of the reprOdUCtive blOIOgy spawning fraction, A = survey area and K
of SPF across different ecosystems. conversion factor grams to metric tons.
International cooperation.
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BULLETIN OF MARINE SCIENCE, 53(2): 750-767, 1993

USE OF THE DAILY EGG PRODUCTION METHOD FOR
ESTIMATING BIOMASS OF CLUPEOID FISHES:
A REVIEW AND EVALUATION

Jiirgen Alheit




C.M. 1991/L:43

Session V

International Council for the
Exploration of the Sea

tarsshanas
t.-:,“tlﬂ [ian i _”'l‘

Bibllothok

7 @
I Fischorst, Bauts

THE SARDINE-ANCHOVY RECRUITMENT PROJECT
~ (SARP):
» RATIONALE, DESIGN AND DEVELOPMENT

Andrew Bakun¥*, Jiirgen Alheit** and Gunnar Kullenberg**#*

The SARP species complex is a major factor in world fisheries
production, a key trophic basis for other valuable stocks, and
notoriously variable and prone to population collapse. SARP was
selected as the initial focal project of the International Recruitment
Project, which is part of the Ocean Science and Living Resources
Program of I0C and FAO because of (1) the need to address within-
year variability in survival and (2) the opportunity provided by
newly developed technologies. The comparative method is a major
element in the SARP project design. SARP projects have been
implemented in European waters, in the Southwest Atlantic, in the
upwelling region of the Southeast Pacific, off California and off Japan.
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PROCEEDINGS OF THE EXPERT CONSULTATION
TO EXAMINE CHANGES IN ABUNDANCE AND SPECIES
COMPOSITION OF NERITIC FISH RESOURCES
SAN JOSE, COSTA RICA 18-29 APRIL 1983

ACTAS DE LA CONSULTA DE EXPERTOS
PARA EXAMINAR LOS CAMBIOS EN LA ABUNDANCIAY
COMPOSICION POR ESPECIES DE RECURSOS DE PECES NERITICOS
SAN JOSE, COSTA RICA 18-29 APRIL 1983
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Evaluating fish scale preservation in sediment records from the
oxygen minimum zone off Peru

Renato Salvatteci, David B. Field, Timothy Baumgartner, Vicente Ferreira, and YEAR

Dimitri Gutierrez
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Science plan included:
* The physical environment,
e Climate changes and their




” CLIMATE CHANGE

Edited by
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AND SMALL PELAGIC FISH

Science plan included:

The physical environment,
Climate changes and their
impacts on local habitat
Trophic ecology
Zooplankton production
Sedimentary records
Systematics and
population genetics
Socio-eocnomics
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Climate Change and the
Economics of the
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how climate variabilityand
change will affect the
economics of small pelagic
fisheries
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Eggs & Larvae
Transport

Dynamic
Energy Budget & Movement
Early Juvenile to Adult Habitat Utilization

‘hysical, biogeochemical and upper food web models
hyds mics and prey and predator fields)
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Demonstration of a fully-coupled end-to-end model for small pelagic @Cwssm
fish using sardine and anchovy in the California Current

Kenneth A. Rose**, Jerome Fiechter ", Enrique N. Curchitser‘, Kate Hedstrom ¢, Miguel Bernal ¢,

Sean Creekmore*, Alan Haynie ', Shin-ichi Ito#, Salvador Lluch-Cota", Bernard A. Megrey "',

Chris A. Edwards ', Dave Checkley’, Tony Koslow ¥, Sam McClatchie', Francisco Werner', Alec MacCall ™,
Vera Agostini "
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~Small pelagic fish in the new millennium: A bottom-up view of global
" research effort

Myron A. Peck ™, Jiirgen Alheit”, Arnaud Bertrand ©, Ignacio A. Catalan ?, Susana Garrido *,
Marta Moyano, Ryan R. Rykaczewski ®*, Akinori Takasuka ", Carl D. van der Lingen "’

RESPONSES

* Gapsin ecological knowledge on young
juvenilesand on impacts of hypoxiaand
heatwaves

e Utility of paleostudies

* Need to develop spatially explicit, full life-
cycle models

* Density-dependent processes impact vital
rates

* International collaboration for knowledge

BOTTOM.UP FORCING transfer and building unifying hypotheses.
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" research effort

Considerations for management strategy evaluation for small
—)
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Key considerationsfor SPF: o s o |
* Variabilityin recruitment and other .. wwemgeermg ST Laves
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life-history rates s — ( < -
e Spatial structure and movement R J—
* Speciesinteractions i e
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~Small pelagic fish in the new millennium: A bottom-up view of global
" research effort

Considerations for management strategy evaluation for small

pelagic fishes

———— Joint ICES/PICES Working Group on Small Pelagic Fish

Goalsinclude:

e Synthesis of mechanisms and the
reconciliation of existing hypotheses

e Ecosystem-level understanding of
fluctuationsand their drivers

* SPF in social—ecological systems

* New monitoringand modelling
technologies

* Projection of climate change impacts
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Quite a few old hands in the field of SPF research have recently
retired, or will do so soon, and that it is time to ‘pass on the torches’
to the next generation. We should not wait again several decades for
the next small pelagic fish symposium.
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Historical perspectives of international
collaboration on small pelagic fish research

Jiirgen Alheit and Salvador E. Lluch-Cota
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