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ideas and significant research accomplishments of this 
group were discussed in a book, "Marine Fish Larvae" 
by Lasker, Smith, Hunter, and Moser, published by the 
University of Washington Press in 1981. 

Another important landmark in the studies of the 
early life history of fish was the unique conference 
sponsored by the four NMFS Fisheries Centers and 
organized by the staff of the Coastal Division which 
was held at the University of California, San Diego in 
1983. The meeting, "Ontogeny and Systematics of 
Fishes," two years in the planning, attracted 250 
specialists from 10 foreign countries; it was dedicated 
to the memory of Elbert H. Ahlstrom, Subsequently, 
a book on this subject edited by Moser and several 
others was published. It was universally praised by 
fisheries scientists in the U.S. and throughout the world 
as a major and lasting contribution to the scientific 
literature on fish and fisheries. 

Time, technology and events set in motion years 
earlier were gradually reshaping the research on coas­
tal fisheries at the La Jolla Laboratory. In response to 
contemporary fisheries problems and the urgent needs 
of fisheries managers, Barrett was instrumental in 
1982 in redirecting a large part of the Coastal 
Division's resources to research on groundfishes, a 
group of more than 100 species which occupy Califor­
nia coastal waters and which now supports the largest 
fishery on the U.S. west coast. 

In 1986, continuing the emphasis on groundfish, 
Hunter prepared a 3-year plan for research on Dover 
sole, an important commercial species. He conducted 
a preliminary analysis on Dover sole reproduction and 
planned intensive work on reproduction of the com-

Dover sole 
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mercially valuable sablefish. By 1987, the 
emphasis had shifted almost com­

pletely from wettish to more timely manage­
ment-related projects and to groundfish 
research needed by the Pacific Fishery 
Management Council. 

Barrett was also instrumental in developing 
a meaningful dialogue with Mexico on the 
biology and management of several economi­
cally important species of fish which the U.S. 
and Mexico share. Although Mexico had pre­
viously declined U.S. overtures, Barrett was 
successful in drawing up a general draft agree­
ment in 1985 for a joint research program with 
the Instituto Nacional de Pesca regarding 
training agreements, scholarships for Mexican 
scientists, and research vessel permits. In 
1987, a Mexican delegation, headed by the 
Mexican Secretary of Fisheries met with the 
U.S. delegation, headed by Dr. William Evans 
(then Assistant Administrator for Fisheries 
and subsequently head of NOAA) in La Jolla 
for the first formal MEXUS-Pacifico meeting 
which established cooperative fisheries re­
search on projects of mutual interest. 

No history of the La Jolla Laboratory can 
be complete without mention of Reuben Las­
ker. Lasker, a government scientist for 30 
years and the leader of the Coastal Fisheries 
Resources Division since its beginning, died 
in 1988 after a valiant battle against cancer. 
His many achievements and contributions to 
fisheries science at the La Jolla Laboratory 
were recognized with high honors during his 
lifetime. Under his leadership, the Division 
developed into a first-rate research entity. He 
was succeeded as Division Leader by John 
Hunter, his colleague and friend of many 
years. 

Tuna and Tuna-Related Activities 

Under Barrett, tuna research continued to 
emphasize population dynamics of tunas to 
determine the effects of fishing and to provide 
management advice on tunas and billfishes to 
U.S. delegations to international tuna manage­
ment commissions. In particular, the staff of 
the Oceanic Fisheries Resources Division 



provided infonnation on the status of albacore, yellow­
fin, skipjack and bigeye tuna stocks of the Atlantic 
Ocean, as required by the Standing Committee on 
Research and Statistics of the International Commis­
sion for the Conservation of Atlantic Tunas, to which 
the U.S. was signatory. A major accomplishment, 
beginning in 1979, was the involvement of the staff in 
the program known as the International Skipjack Year 
Research Project, developed and coordinated by 
ICCAT and supervised by Dr. Gary Sakagawa. In 
1983, the findings were presented at an ICCAT meet­
ing and supported the idea that skipjack, the most 
abundant of the commercial species of tuna in the 
Atlantic, are a single, widespread stock of high 
productivity characterized by rapid growth, early 
maturity, and a short life-span. Edited by Sakagawa, 
the Proceedings of the ICCA T Conference on the 
International Skipjack Year Program were published 
in 1987. A major accomplishment of the research 
program was the completion of comprehensive status 
of stocks reports in 1988 on five major tuna and billfish 
stocks of interest to the U.S. in the Pacific and Indian 
Oceans, including an economic overview on 
worldwide tuna production and trade. This 102-page 
volume made current infonnation available for NMFS 
managers, other government officials, and the public 
for use in decision and briefing documents. 

In response to major changes which occurred within 
the tuna industry, both in this country and abroad, there 
was a major realignment of tuna research respon­
sibilities within the NMFS. Responsibility for tuna 
and billfish research in NMFS was divided with the 
SWFC responsible for all NMFS research for the In­
dian Ocean, Western and Central Pacific, and any 
federal efforts associated with the eastern tropical 
Pacific. 

Two new ~ivisions were created at La Jolla from 
the fonner Oceanic Fisheries Resources Division: 
Tunas and Other Oceanic Pelagics Division under 
Sakagawa and the Marine Mammal Division, ultimate­
ly to be headed by Dr. Douglas DeMaster. 

Albacore tuna research, conducted within the Coas­
tal Division at the La Jolla Laboratory, during the 
Barrett regime has recorded many significant ac­
complishments both in basic research and in practical 
applications. In 1979, for example, marine biologists 
and oceanographers teamed with medical doctors 
aboard the Jordan to make discoveries that helped 
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Dr. Michael Lours conducting 
physiological studies on albacore 
tuna. 

explain how the extraordinary physiology of 
the albacore tuna affects where and when the 
fish will be found. Scientists demonstrated 
that albacore have the ability to regulate body 
temperatures, studied blood chemistry of the 
fish, and isolated chromosomes under an 
electron microscope to detennine whether 
northern and southern albacore in the Pacific 
breed as one stock or two. Satellite imagery 
was used in albacore research studies involv­
ing the relationships between albacore and 
oceanic fronts. In nearshore regions off the 
coast of North America commercially fishable 
aggregations of albacore are found in wann, 
blue oceanic waters near temperature and 
color fronts on the seaward edge of coastal 
water masses. Fishery-oceanography studies 
were conducted to include a review of physi­
cal oceanographic features relevant to the 
migration of albacore and the relationship of 
albacore availability to changes in upwelling. 
Bi-weekly albacore fishery bulletins and daily 
albacore fishing broadcasts continued to be 
issued during the albacore fishing season, as 
they have since 1967. 

Research studies with the American 
Fishennen's Research Foundation, a classic 
example of government-industry cooperation 
which began in 1971, continued with a wide 
range of activities including albacore tagging 
and release operations in the central and east­
em North Pacific, exploratory longline fishery 



development for albacore in the eastern Pacific, col­
lections of concurrent oceanographic and fishery data 
and collections of specimens, tissues, and organs for 
biological studies of albacore. In 1987, SWFC scien­
tists joined colleagues from New Zealand, Tonga, 
Cook Islands and France for a 3-ship survey of the 
albacore resource in a band of water called the Sub­
tropical Convergence, extending from Chile to New 
Zealand. In 1988, Dr. Michael Laurs, who leads the 
albacore research program, could write, "A new al­
bacore tuna fishery for U.S. jig boats has been success­
fully developed in the central South Pacific Ocean. 
The new fzshery has resulted from exploratory fishing 
and scientific surveys conducted in 1986 and 1987 by 
the American Fishermen's Research Foundation and 
the Southwest Fisheries Center." 

The albacore fishery has had a tradition of interna­
tional cooperation for research. At the La Jolla 
Laboratory this continued, as it has since 197 4, through 
the informal, laboratory-to-laboratory agreement be­
tween the SWFC and the Far Seas Fisheries Research 
Laboratory in Japan which formed the basis of the 
Albacore Workshop series. 

The North Pacific albacore fishery research and 
management program was selected by Barrett in 1985 
as the subject of an intensive review and expanded 
planning effort. In 1988, an Albacore Management 
Document was completed which described the current 
knowledge of the resource, the status of the resource, 
and the status of the fishery. This was the first NMFS 
research program designed through an interactive 
planning process which brought together a wide range 
of public interests in the albacore fishery resource. 

Fishery-Marine Mammal Interactions 

The tuna/porpoise problem continued to be of the 
most intense concern, public attention, and controver­
sy. In 1977, at the beginning of the Barrett years, 
substantial progress had been made in alleviating por­
poise mortality. As a result of the NMFS program of 
innovative purse seine gear modifications and marine 
mammal releasing techniques developed through the 
cooperative efforts of the U.S . tuna purse seine fleet, 
the numbers of porpoise killed by purse seine fishing 
dropped almost 95 percent in six years from an es­
timated mortality of more than 300,000 in 1972. In 
1980, under continuing pressures from Congress and 
the interested public, Barrett organized tuna/porpoise 
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Spotted dolphins await rescue from 
the purse seine net. 

research at La Jolla under two major group­
ings: Marine Mammal Biology and Technol­
ogy Program and Marine Mammal 
Assessment and Monitoring Program. The 
first was devoted to problems of conflicts be­
tween fisheries and marine mammals and the 
second was characterized by such projects as 
the estimation of growth and reproductive 
parameters, research to develop improved 
porpoise rescue gear and methods, develop­
ment of better research tools, monitoring of 
the incidental kill, and assessment of the con­
dition of the stocks involved in the fisheries. 

Through the diligent efforts of a dedicated 
staff, new techniques were developed for 
determining ages of individual porpoise, 
several new approaches were tested to im­
prove stock assessment analysis, including 
precision aerial photographs, a number of 
biological studies were carried out including 
delineation of porpoise stocks and analyses of 
growth and reproduction. A new com­
puterized tracking system, developed to im­
prove precision of sighting angles and location 
of marine mammal schools sighted on vessel 
surveys was "road-tested" for the first time on 
the NOAA Ship, Jordan. 



In 1983, a series of panel meetings were held with 
experts in the biology of marine mammals and analyti­
cal techniques to review the Center's research results 
and the completion of a census of the porpoise popula­
tion. The information was to be used in the preparation 
of an Environmental Impact Statement to be issued in 
conjunction with regulations governing the taking of 
marine mammals associated with the fishery in 1986. 

As Congress mandated in its 1983 reauthorization 
of the Marine Mammal Protection Act, the staff began 
activities to design a program to use research ships and 
helicopters to collect data for monitoring population 
size. Meanwhile, biological research continued with 
studies of age determination and growth, reproduction 
bioenergetics, and stock relatedness. Thus, through 
the combined efforts of the Marine Mammal Technol­
ogy program at La Jolla and the U.S. tuna industry, the 
U.S. tuna purse seine fleet had (by 1985) reduced its 
incidental porpoise mortality rate by more than 10-fold. 

The following year Barrett brought together a com­
mittee of experts who recommended a 6-year program 
of annual surveys, using two survey vessels. This level 
of effort would be required to detect a significant 
decrease in porpoise abundance over a 5-year period. 
In response, the Division staff drafted detailed plans 
for a survey using two research vessels and one 
helicopter in six annual surveys. The first cruises, the 
culmination of years of planning, departed on July 29, 
1986. Using line transect procedures, the Jordan, with 
the aid of the NOAA Ship, McArthur covered the 
5-million mile square range of porpoise associated 
with tuna. The same two ships carried out the surveys 
in 1987 and 1988, with the most recent cruises depart­
ing July 29, 1989. 

At the end of the 6-year period, scientists should be 
able to compare the sighting data from each cruise, 
detect changes in the distribution, number, size and 
composition of porpoise schools and determine if 
stocks of porpoise in the eastern tropical Pacific are 
increasing or decreasing. 

The 1988 amendments to the MMPA directed the 
NMFS to contract with the National Academy of 
Sciences for an independent review to identify re­
search necessary to evaluate potentially promising 
new methods for locating and catching yellow fin tuna 
without the incidental taking of marine mammals. To 
help develop terms of reference for this contract study, 
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the Center will convene a workshop in Oc­
tober, 1989 to review what has been done and 
what more might reasonably be done to iden­
tify and evaluate possible alternatives to the 
practice of setting on porpoise schools to catch 
tuna. 

U.S. Antarctic Marine Living 
Resources Program 

This Program was transferred to the Center 
in 1988. It is a congressionally-mandated Pro­
gram which was assigned to the NMFS under 
the Secretary of Commerce in 1984. The Pro­
gram provides a basis for U.S. policy on the 
management and conservation of Antarctic 
living resources, and is in direct support of 
U.S. participation in the international effort to 
protect the Antarctic and its marine life under 
the Commission and Scientific Committee of 
the Convention for the conservation of An­
tarctic Marine Living Resources (CCAMLR). 
Dr. Rennie Holt, formerly a Systems Analyst 
with the Fishery-Marine Mammal Interaction 
Division at La Jolla, was selected as the first 
Program Director. 

Chinstrap penguins. 



ResearchcruisesaboardtheNOAAShipMcArthur, 
organized by the Program staff at La Jolla, are directed 
at gathering biological infonnation on fish, krill, seal, 
penguin, and pelagic seabird populations off the north­
ernmost tip of the Antarctic Peninsula and South Geor­
gia, and obtaining vital physical infonnation on the 
Antarctic marine environment. 

EPILOGUE 

It is now 1989--the first year of the administration 
of President George Prescott Bush who has identified 
himself as an environmentalist Robert A. Mosbacher 
is the U.S. Secretary of Commerce and Dr. John A. 
Knauss has been confinned by the Congress as the 
Undersecretary for Ocean and Atmosphere and Ad­
ministrator of NOAA. Twenty-five years have 
elapsed since a staff of 70 moved into the newly-built 
Fishery-Oceanography Center on the hill overlooking 
the Pacific Ocean. In the intervening years there have 
been many NMFS directors, numerous reorganiza­
tions, (the latest major change in 1988 established a 
new field structure which combined the regions and 
centers into single organizational units), the passage of 
legislation which mandated major programs, changes 
in research directions, and tens of millions of tax 
dollars spent in implementing these programs. 

By every rational measure, the SWFC has evolved 
into a fisheries research organization equipped scien­
tifically and technically to obtain the infonnation 
needed to improve forecasts of fish abundance, and to 
support the conservation and management of fishery 
resources. 

Infonnation now exists on how to assess certain 
individual fish stocks and their potential yield. Proven 
techniques are available to detennine the effects of 
exploitation. Prime areas of emphasis have been re­
search on fish groups from coastal pelagics to 
groundfishes; the development of techniques on how 
to sample eggs, larvae, and juveniles, and the iden­
tification and biology of early life stages; new, efficient 
ways to do biomass estimates at minimum costs such 
as the Egg Production Method, now an international­
ly-accepted procedure; integration and efficient trans­
lation and transfer of laboratory fmdings to field 
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applications, and fonnulation of concepts of 
recruitment processes and population dis­
tribution strategy. 

The La Jolla Laboratory has pioneered in 
response to the federally-mandated Marine 
Mammal Protection Act through studies on 
systematics, reproductive biology, age deter­
mination, and population assessment on por­
poise stocks in an area of 5-million square 
miles. The research and field methodologies 
developed at La Jolla have established new 
standards in the field. Porpoise- saving 
methods in tuna purse seining have been 
developed and become standard recom­
mended procedures for the U.S. fleet which 
leads the world in the lowest rate of kill per 
set. 

With the passage of the Magnuson Fishery 
Conservation and Management Act in 1976, 
the Center began a rapid evolution to a mis­
sion-oriented laboratory primarily concerned 
with resource assessment and providing scien­
tific and technical advice to fisheries 
managers, while at the same time creating and 
supporting opportunities for related basic re­
search. Quantitative fishery assessment as 
developed here begins with a review of 
relevant biological, ecological, and economic 
data, proceeds through the design and conduct 
of specific surveys, and results in an estimate 
of the fish stock's potential productivity and 
the impact of the current fishery on the target 
population and associated species. 

Central to this process is the development 
of mathematical models which integrate 
relevant data, suggest which data need to be 
collected, and progress to take advantage of 
new types of data. Particularly noteworthy is 
the interdisciplinary research approach 
pioneered at the Center whose teams of 
biologists and economists work jointly to pro­
vide management advice to the Fisheries 
Management Councils. 

A key element in the success of the Center's 
research program was the belief that it was 



only through the establishment of long time series of 
fishery data, survey abundance estimates and environ­
mental measurements could the causes of variations in 
fish stocks be detennined. These time series, now 
residing in massive data banks, such as the CalCOFI 
Data Bank (infonnation on over 300 cruises, 50,000 
plankton samples, 20,000 hydrocasts), and most 
recently, the creation of the Fishery Infonnation Net­
work (FIN) are pemaps the ultimate response to the 
needs of management for infonnation in convenient 
fonnats. In the spring of 1988, the 38-year old 
CalCOFI data base was made available to all interested 
researchers through the development at the Center of 
a special computer-based data management system. 

In achieving this outstanding record of research 
accomplishments at the La Jolla Laboratory, and 
throughout the Southwest Fisheries Center, there is a 
consensus that Barrett's establishment of peer review 
of Center science was and continues to be of 
paramount importance. The peer review mechanisms 
here constitute a continuing process--essentially a 
feedback loop-- among individual scientists, working 
groups and tasks, divisions and laboratories which 
shape and influence the quality and direction of re­
search. Some of these mechanisms are necessarily 
infonnal, unstructured evaluations, others arranged 
and carefully planned appraisals of research in 
progress by constituents, paid consultants, and other 
research entities (academia, state research agencies, 
other federal agencies, etc.). 

In 1989, the professional staff of the Center num­
bered 264, recruited from leading universities and 
institutions in the U.S. Of this number, 116 hold Ph.Ds 
or advanced degrees. 

During the period from 1971 to June, 1989, 1,317 
scientific papers were published by the staff of the 
Southwest Fisheries Center--the majority in peer­
reviewed journals. Indicative of the quality of papers 
published by SWFC was the fonnal citation in 1977 
by the National Academy of Sciences which com­
mended the staff for the, "impressive volume and 
quality of its publications". There is also the impres­
sive record of staff scientists whose papers have been 
selectedannuallyfor8ofthelast9yearsasconstituting 
the best publication in the U.S. Fishery Bulletin. 
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The outstanding staff and facilities of the 
Center were further recognized when the Cen­
ter was selected by the National Academy of 
Sciences as meeting their rigid standards for 
Resident Research Associateships (tenable 
within NOAA), administered by the National 
Research Council of the National Academy of 
Sciences. The SWFC has participated in this 
nationally-recognizedscienceprogramforthe 
past 18 years. 

The Center's outstanding scientific staff 
has been recognized with many honors and 
awards for excellence in scientific research: 11 
Gold, Silver, and Bronze Medals since 1970 
from the U.S. Department of Commerce, the 
NOAA Administrator's Award, NOAA's Re­
search and Achievement Award. and the 
Huntsman Award of Excellence of the 
Canadian Government 

In recognition of their scientific standing, 
many of the senior staff currently hold ap­
pointments as Adjunct Professors, Adjunct 
Associate Professors, and Research As­
sociates of the University of California, 
Scripps Institution of Oceanography, and the 
University of Hawaii. 

The Center has served and continues to 
serve as a world- renowned training center for 
fisheries scientists from countries in the free 
world and behind the Iron Curtain. Each year 
members of the scientific community from the 
world's leading universities and marine 
science laboratories come to the Center to 
meet and consult with the staff, on sabbatical 
leave, and sometimes to participate actively in 
the research work of the Center. 

In February, 1989, in recognition of the 
Center's outstanding achievement in marine 
biological research, the American Institute of 
Fisheries Research Biologists (AIFRB), a 
profession~ association of U.S. and Canadian 
scientists, awarded the Southwest Fisheries 
Center their 1988 AIFRB Award for Excel­
lence. The Center was cited for continued 
excellence in fisheries research and for valu­
able contributions in such diverse areas of 



expertise as mathematical modeling of fish popula­
tions, fish stock assessment, scientific data base 
management and exchange, sea survey design, re­
search planning, fisheries economics, and marine 
mammal research. 

In summary, when viewed from the perspective of 
25 years, the overall research program of the South­
west Fisheries Center reveals a balance which couples 
traditional, classical fishery biology with the latest and 
most advanced methodologies--a clear indication of 
theCenter'sabilitiestotranslateaccumulatedinfonna­
tion in the furtherance of its mission to develop, use, 
and protect the living resources of the sea. 

THE NEXT 25 YEARS 

The title of this history, The First 25 Years, suggests 
that there will be a "next 25 years" for the Southwest 
Fisheries Center and for fisheries research in the 
United States. Assuming this, it appeared that a 
reasonable finale to this account would be essays by 
young, knowledgeable, intelligent, and prescient 
scientists, presently on the staff of the SWFC, on how 
they perceive or anticipate events in fisheries in their 
productive lifetimes. Drs. David Au, George Boehlert, 
Douglas DeMaster, Daniel Huppert, Pierre Kleiber, 
and Alec MacCall have kindly set out their views and 
ideas about the next 25 years in the following essays: 

Dr. David W. Au, Fishery Biologist, 
La Jolla Laboratory 

I see two effects that will bring changes to fisheries 
research--the effects of growing environmentalism 
and the effects of erosion of credibility of stock assess­
ment analyses. In the past we like to think of conser­
vation as meaning "wise use" in a rather pragmatic 
sense; the future will force more recognition of the 
protectionist or non-exploitative ethic. The new 
management will require much better knowledge of 
how animals behave at different levels of abundance. 
There will be more research on foraging, migration, 
reproductive behavior, other species interactions (in-
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eluding with man and his gear), all as a func­
tion of population size. 

Time series monitoring of communities 
will be reemphasized as being important for 
tracking ecosystem changes; this will be car­
ried out in key areas (local, representative, 
index localities). There will likely be such 
monitoring areas established as one or more 
reduced sections of the present CalCOFI grid, 
and there will probably be a key monitoring 
area off southern Mexico for the tropical 
habitat. 

In studying population processes, there will 
be fewer studies designed as multivariate­
sampling/statistical-analyses- for-patterns 
and more as hypothesizing/testing-of­
hypotheses. At fishery meetings, "how to cal­
culate" papers will be outnumbered by "this is 
why" papers. Fishery biologists of the next 
generation (there will always be some, 
through thick and thin, as long as there are 
curious persons) will be better educated in 
population ecology; statistics and fishery-type 
population dynamics will be a narrowing por­
tion of their repertoire. 

Erosion of credibility of assessment 
proclamations is largely due to the public's 
realization that scientists are not infallible 
wizards, that they often disagree or simply 
don't know (and like education, most laymen 
can come to opinions about fishing). The 
"new" fishery biology must therefore become 
more deeply embedded into the body of 
science from which credibility arises. 
Credibility and usefulness of fishery research 
will grow as plausible explanations grow. As­
sessments will rely more upon converging 
conclusions from diverse approaches and less 
upon involved calculations and statistical ad­
justments to data. 

Future assessments will still need to rely 
heavily upon fishery dependent data, but for 
its interpretation, there will be a heavier in­
fusion of knowledge from animal behavior, 
direct population observations, and ecological 
theory. 



In summary, fishery biology is likely to become 
more complex in the next 25 years. Fishery scientists 
must become more knowledgeable about habitats and 
behaviors, especially species interactions. Tiley will 
realize that there are not equilibrium populations in 
fact The effects of fishing must be explained within 
the context of natural changes that always tend to 
propagate other changes. Key area monitoring, 
financed largely by environmental (not fishery) con­
cerns, will be important in this worlc. 

As in all fisheries, the tuna fisheries of the eastern 
Pacific have been evolving very rapidly. The develop­
ment of super purse seiners, use of helicopters and bird 
radar are all recent history. Catches have continued to 
climb. Night fishing will likely evolve next to produce 
a new dimension to the fishery. 

George W. Boehlert •. Director, 
Honolulu Laboratory 

Marine fisheries research has evolved through 
several phases. Early research efforts were principally 
concerned with understanding the biology of exploited 
fishes, fisheries development (fmding stocks), and en­
hancing the capacity of fishennen to exploit those 
stocks. As fisheries grew, concern for the status of 
stocks increased,later paralleled by concern for status 
of marine mammal stocks; the associated research 
included stock assessment, population dynamics, and 
management efforts, but generally stopped short of 
what can be tenned conservation. Today, growing 
concern for man's treatment of the environment, 
public realization of the negative ecological impacts of 
some fisheries (including impacts on protected species 
and seabirds), and shortcomings of traditional manage­
ment methods require NOAA/NMFS to re-evaluate 
research approaches over coming years. 

Over the short tenn, however, marine fisheries re­
search by NOAA/NMFS may be viewed in a state of 
partial decline. The legacy of declining research fund­
ing over the last 10 years is now evident in the dearth 
of new talent in fisheries and population science. 
NOAA/NMFS faces the loss of future research leaders 
to academia as its pre-eminence as a marine fishery 
research entity erodes over the next 5 to 8 years. As a 
short term fix to complex problems, however, 
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regulatory and enforcement functions 
flourish. As the complexities become evident 
and budgetary adjustments are made to en­
hance the research function, the lag inherent 
in training and recruiting skilled researchers 
will continue to take its toll for some years. 
Still, a core of dedicated scientists (including 
some trained within the system) will maintain 
sufficient vision to prepare for a resurgence of 
the research role of NOANNMFS with the 
help of academic allies. For example, con­
tinued analysis of the decades-long CalCOFI 
data base at the SWFC will demonstrate the 
prescience of Elton Sette and his associates, 
and after a short period of self- flagellation, 
the agency will find the wherewithal to 
reinstitute research vessel surveys with 
modem oceanographic equipment and mean­
ingful frequency and spatial coverage. Fol­
lowing, rather than leading, the public outcry 
for enhanced governmental activitism in con­
servation of the marine environment, the re­
search components of NOAA/NMFS will 
survive to play a role in a Cabinet-level 
Department of the Environment charged with 
technical, as opposed to political, approaches 
to conservation of the Earth's systems. 

Over the longer tenn, the future of fisheries 
research will reflect concern for the health of 
the marine ecosystem and maintenance of an 
appropriate balance of species composition 
through judicious harvesting combined with 
conservation. Research information will be of 
increasing interest to the general public, who 
will have an enhanced appreciation of the 
marine environment Public pressure, in tum, 
will force legislation in keeping with main­
taining a quality environment. Dictated by 
accumulated research knowledge as opposed 
to bureaucratic fiat, scientists will make 
dramatic advances in mathematical modeling 
of population in selected ecosystems. 
Biological research at several trophic levels 
will be integrated with physical models to 
develop the first meaningful initiatives to 
manage marine ecosystems; resultant 
decisions on the manipulation of species 
balances will lead to better conservation of the 
marine environment. 



Dr. Douglas DeMaster. Leader. 
Fishery /Marine Mammal 

Interaction Division, 
La Jolla Laboratory 

Between 1965 and 1990, there were some remalk­
able changes in the way we approached the manage­
ment of marine resources. I think it will be difficult to 
continue to incorporate these changes in the conserva­
tion of marine resources over the next 25 years because 
of the extremely tight fiscal environment we are 
facing. One of the most important changes was a move 
towards using fishery-independent statistics in deter­
mining the status of commercially important species 
as opposed to only using catch- per-unit-effort statis­
tics. A second major change was a move towards 
managing the take of non-target species (or by-catch). 
That is, it became obvious in the 70's and 80's that 
many non- target species were inadvertently being 
"over-fished". These include organisms from groups 
as diverse as turtles, birds, mammals, fish, shellfish, 
and even various plant species. In many cases because 
of limited resources, species or populations that 
genuinely needed additional management were not 
managed because they did not attract the public's 
attention, while other species, those that the general 
public (and Congress) are enamored with have been 
managed and studied at a cost not always commen­
surate with their value. 

By the year 2015, it is not at all clear if we will have 
the resources within the agency to use fishery-inde­
pendent methods to monitor the population status of 
all of the species that may be adversely affected by the 
operations of U.S. fishennen. Oearly. research vessel 
time over the next 25 years will be very difficult to 
secure. Given the likely increase in the cost of fuel and 
vessel support, the NOAA fleet itself may be dis­
banded or at least may not be available for fisheries 
research. What we are left with is the need to increase 
the amount of data collected by observers on commer­
cial vessels. 

I think fishery-dependent statistics will fonn the 
basis of management decisions in the future. These 
data will be supplemented with a greater reliance on 
data provided by satellite imagery. What research 
vessel time is available will have to be used to calibrate 
the data collected by observers on the commercial 
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boats. The fishing community will generally 
consider this trend as an unwelcome intrusion 
of their property. The agency will have to 
involve these constituents in the decision 
process to secure the maximum amount of 
support for this change in policy. 

Another change related to a likely shortage 
of funds by year2015 will be the need to more 
closely prioritize research and management 
activities based on the principles that are being 
developed in a relatively new discipline, 
biological conservation. This field combined 
elements from the fields of population 
dynamics, population genetics, fisheries and 
wildlife biology. The current approach of the 
agency to manage ecosystems will certainly 
be refined over the next 25 years to one that is 
more pragmatic and less ambiguous. Specifi­
cally, managers and researchers will con­
centrate on managing the activities of the 
fishing community (and other users of the 
marine environment) to maintain populations 
of a select set of species rather than all of the 
species that comprise a particular ecosystem. 

Funding will not only be less available for 
the management of marine resources over the 
next 25 years; funds to support basic research 
and to train the scientists that will replace 
those of us currently practicing our trade will 
become extremely difficult to secure. Addi­
tional funding to support graduate students 
will have to come from the agencies respon­
sible for resource management or there will be 
a shortage of well-trained biologists in the 
year2015. 

Finally, by the year 2015, at least on the 
West Coast, the Federal government will have 
to actively manage fishery-marine mammal 
interactions under the Marine Mammal 
Protection Act The states are unlikely to want 
the responsibility and cost of such manage­
ment and the Federal government is 
authorized to actively manage marine mam­
mal under the MMP A, if it so chooses. In 25 
years, the population of California sea lions 
may well be over 200,000 animals. In addi-



tion, increasing numbers of 3,000-pound male 
elephant seals establishing mainland breeding ter­
ritories will put the fear of God into the most robust of 
our county and city lifeguards. While this may seem 
a tad whimsical, it does point to the need for the Federal 
government to move towards a more active role in 
managing certain species of marine mammals. 

In summary, by the year 2015, the management of 
marine resources will be predominantly based on data 
collected by at-sea observers which will be augmented 
with data collected through remote imagery and scien­
tists aboard research vessels. Many species that are 
affected by the activities of U.S. fishermen and other 
human activities will not be studied or managed due to 
a lack of funding. Priorities for research funding will 
be based more on biological principles (and less on 
public opinion) than they are now. Finally, the Federal 
government will take a more active role in the manage­
ment of marine mammal species that interact with 
coastal fisheries along the west coast of North 
America. 

Dr. Daniel D. Huppert, 
Industry Economist, 
La Jolla Laboratory 

The integration of economics into the biological and 
physical science perspective of NMFS's research 
centers, which began at the SWFC in 1974, will make 
further strides during the next 25 years. Social and 
physical scientists will continue to specialize within 
their own fields, and will continue to have some dif­
ficulties communicating the importance and implica­
tions of their knowledge to each other. However, the 
common elements of the two branches of scientific 
research will become more apparent as we view man's 
use of natural resources as an essential part of the 
global biological system. Economists will improve 
their concepts and knowledge to more clearly incor­
porate the complexity and sensitivity of the ecological 
system in their prescriptive models of man's use of 
nature. This will probably involve models making use 
of the detailed data available from fishery logbooks 
and fishery independent surveys. Natural scientists 
will come to appreciate the ability of social science to 
understand and explain how man behaves in the 
presence of alternative decision environments and 
under different institutional systems. Economists have 
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made significant inroads during the past 25 
years by insisting that harvesting and manag­
ing resources uses up valuable resources, i.e. 
there are costs. This simple proposition is 
elaborated in a number of ways, including a 
variety of rather sophisticated mathematical 
optimizing models and some multi-objective 
decision models. One major result of this is 
a growing appreciation for management sys­
tems that encourage individuals to behave in 
ways that economize on resource use in a 
broad sense (including use of fossil fuels, 
minerals, and labor). 1be increasing use of 
"limited access" in commercial fisheries is the 
most prominent application of this 
knowledge. I expect continuing expansion of 
limited access systems; and, as social scien­
tists become more daring, increasing sophis­
ticaiton in the understanding and use of social 
mechanisms that rely on non-profit incentives. 
Territorial use rights, cooperative associations 
with resource stewardship responsibilities, 
and publicly owned and operated fisheries are 
all reasonable replacements for open access 
that will be considered and developed in North 
American fisheries. 

NMFS research centers will continue to 
provide essential technical support for fishery 
management in the Exclusive Economic 
Zone, and will be increasingly concerned with 
marine sanctuaries, coastal pollution, and in­
tegration of fishery management with conser­
vation of birds, mammals, and other 
noncommercial resources. Global warming 
may eventually have a substantial impact on 
fisheries, but fisheries scientists (including so­
cial scientists) will have little, if any, role to 
play in understanding, predicting, or control­
ling that trend. Evaluation of consequences, 
and adaptive response to the changing ecosys­
tem will require substantial efforts by NMFS 
researchers. 

The mythical division between political 
decision making and technical decision 
making will become an increasingly untenable 
intellectual partition. NMFS will come to 
realize that technical infonnation (including 
most economics infonnation) contains no 



ethics, no human objectives, and that "technical or 
scientific" resource management is actually based 
upon specific ethical propositions that are eithernaive­
ly misunderstood or disingenuously masked. 
Resource management decisions require integration of 
physical and social science infonnation concerning 
possibilities and consequences with a social decision 
making process for resolving, at least temporarily, 
disagreements over values and objectives. Technical 
infonnation, in the sense of quantitative description 
and prediction of physical events, is simply incapable 
of directing decisions regarding resource use. Recog­
nition of this will lead researchers and managers in 
NMFS to see more clearly their dual roles as seeker of 
knowledge and protagonist for resource-based ethics. 

Economists and other social scientists may become 
more influential in the operation of NMFS research 
centers simply because they will be gaining seniority. 
As this happens, the economists will change to become 
more loyal to resource management as a practical art, 
and will come to appreciate the importance of social 
conventions and ethical propositions for directing and 
channeling human action. This will result in a 
broadening and homogenizing of the various social 
sciences, and a melllowing of the economists involved 
in fishery management. 

Dr. Pierre Kleiber, 
Fishery Biologist, 

La Jolla Laboratory 

In the past 25 years, the SWFC has conducted a 
great deal of fundamental research that has made im­
portant contributions to our understanding of the biol­
ogy and ecology offish populations and fisheries. But 
in recent years, due to tightening of budgets and the 
pressure of politics, the trend has been to emphasize 
"mission oriented" research, that is, research with a 
direct connection to management issues. In practice 
this mostly means analyzing catch and effort data from 
fisheries usually with a suite of time-worn stock as­
sessment models. While this kind of work could be 
construed to be scientifically humdrum, some interest­
ing and important improvements in the traditional 
methods have been, and continue to be, pioneered by 
SWFC scientists. However, we should not extrapolate 
this trend to predict the major research activities at 
SWFC in the coming 25 years. 
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Fishery management issues are becoming 
more complex than simply finding an effort 
level to maximize sustainable harvest or a size 
limit to maximize yield per recruit. Manage­
ment needs to be conducted in light of the 
ecological context of the resource and the 
socio-economic context of the fishery. In ad­
dition to maximizing the profit of fishing in­
dustries, our mission includes long tenn 
conservation of fish resources as well as non­
commercial resources such as many of the 
marine mammals. These concepts are not new 
to fishery scientists in the SWFC or elsewhere; 
but the potentates who manage the fisheries 
service are apparently now beginning to 
recognize these "modern" ecological concepts 
and goals of fishery science, most likely be­
cause of the emergence of the environment as 
a popular political issue. 

To address ecological issues as they apply 
to fisheries will require more than analysis of 
catch and effort data. While it is highly im­
portant to continue collecting these data, for 
the most part we have learned to glean all we 
can from them. To quote a famous fishery 
scientist: "You can't make a low-rider out of 
a Morris Minor." Ecological management 
requires understanding of processes such as 
recruitment, migration, and species interac­
tions plus the influence of oceanographic and 
climatic parameters on all these processes. 
The SWFC will need to continue the kind of 
progress that it has been quietly making all 
along with studies of reproductive behavior, 
surveys of eggs and larvae, tracking move­
ments of animals, gathering environmental 
data, investigating behavioral and physiologi­
cal responses of animals to their environment, 
to name a few examples. To help get new and 
better data, we can anticipate advances in the 
technology of such things as data logging tags, 
remote sensing and satellite tracking, all of 
which will help us investigate important 
processes with animals in their natural habitat 

All this may seem at first sight to be more 
in the realm of fundamental research as op­
posed to mission oriented research, but it is 



actually very much directed to our true mission. the 
conservation of marine resources. 

Dr. Alec MacCall, 
Acting Director. 

Tiburon Laboratory 

As I gaze into my crystal ball, I see the La Jolla 
Laboratory perched precariously atop an eroding cliff 
in the year 2014. Work at the laboratory is strongly 
influenced by global climate change, which has be­
come fully apparent Indeed, climate forecasters are 
no longer discussing "2xC02'', as that point is no 
longer distant. Research is concentrating on "4xC02" 
with the hope that concentrations can eventually be 
limited to that level. Efforts to reduce carbon dioxide 
emissions as well as to maintain air quality have made 
fuel quite expensive, with effects ranging from 
reduced ship operations to less reliance on automobiles 
to get to work. In any case, few employees are willing 
to pay $2,500 for a UCSD parking pennit. 

Another effect of wanning is management's in­
ability to define OY for highly fluctuating stocks of 
surface fishes. Sardines are supporting a major West 
Coast fishery, with the biggest problem being "exces­
sive" harvest by Canada. Groundfish have been some­
what overfished, but otherwise have been relatively 
unaffected by climate change. There are severe 
management disputes over salmon: Should we try to 
preserve the declining natural runs (which are being 
impacted by warm water and ill- timed runoff) or 
resign ourselves to hatchery production on which we 
can depend. The Sacramento Delta has been in the 
process of "reverse reclamation" due to breaching of 
levees by severe floods; however, many of the flooded 
fields are being converted to use for aquaculture. 

Major research programs at the SWFC are rather 
similar to these back in 1989. There are some differen­
ces: Recreational fishing is the focus of a major mul­
tidisciplinary research effort, as gill nets were banned 
by passage of a ballot initiative in the 1990's. Also 
catches of migratory game fish have been quite good in 
southern California. Multispecies trophic interactions 
and ecosystems dynamics are the subject of extensive 
field research and simulation models using massively 
parallel desktop personal computers. We are not 
closer to solving the "recruitment problem," but have 
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been turning attention to understanding causes 
oflonger-tenn changes in recruitments. 

Deteriorating retirement benefi~ will cause 
many old-timers (hired during the 1970's and 
1980's) to have postponed retirement Conse­
quently, there is now an especially high tum­
over of personnel and, as usual, the La Jolla 
Laboratory is undergoing a major restructur­
ing of its programs. 

Rgure captions for Southwest Rsherles 
Center Construction and Dedication: 

1. Clarence W. Pautzke, Commissioner of Fish 
and Wildlife Service, at podium during 
groundbreaking ceremonies for the Fishery­
Oceanography Center, June 8, 1963. 

2. Left to right: Edwin W. Pauley, Regent of the 
University of California and Undersecretary of the 
Interior James K. Carr share a showl at the U.S. 
Bureau of Commercial Fisheries groundbreaking 
ceremony, June 8, 1963. Pautzke looks on ap­
provingly. 

3. Principals involved in planning and construction 
of the Fishery-Oceanography Center. From left: 
RobertS. Wolf of the California Current Resources 
Laboratory; a Robert Bittman; Gerald Howard, 
director of the Tuna Resources Laboratory, 
Donald R. Johnson, then Director, BCF California 
Area, a Mr. Kilpatrick, Frank Hope, head of the 
architectural firm that designed the building, Elbert 
H. Ahlstrom, Director of the California Current 
Resources Laboratory; Commander Jenkins of the 
U.S. Navy's Bureau of Yards and Docks who owr­
saw the building construction, a Mr. Scammell, 
Donald R. McKernan, Director of BCF; Dr. Richard 
Whitney and David Kramer of the BCF Tuna 
Resources and California Current Resources 
Laboratory, and Gordon Oliver, Hope and As­
sociates architect who actually designed the build­
ing. 

4. Donald Johnson at podium during groundbreak­
ing ceremonies. 

5. Morris Landon presents ceremonial key of Cen­
ter to Captain W.A. Miller. Looking on from left are: 
Howard, Ahlstrom, and Pautzke. 

6. View of Fishery-Oceanography Center under 
construction. 

7. View of Center in December, 1964. 

8. Aerial view of Scripps Institution of Oceanog­
raphy and newly- completed Center. Note sharp 
curve of La Jolla Shores Drive before road was 
straightened. 

9. Center at dusk. 
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