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l. PURPOSE AHD ORGANIZATION OF THE REPORT

In 1973 the State of California enacted legislation to provide
$500,000 annually, from 1974 through 1979, to the Resources Agency
"for distribution for public and private higher education for use as
up to two-thirds of the local matching share for projects under the
national Sea Grant College and Program Act of 1966...."* The Act re-
quires the legislature during the 1973-79 fiscal year to

consider recommendations from the Secretary of the Resources
Agency and other interested parties on the benefits to the
people of California derived from this program and shall de-
termine whether or not to continue similar appropriations
for subsequent fiscal years.

This report has been prepared to inform the Resources Secretary
of the status and accomplishments of California's Sea Grant Program
to date and to assist him in making recommendations to the legisla-
ture as to the future directions of the program.

The focus of this report is a review of accomplishments from
state supported Sea Grant activities. A summary of this report has
been prepared and distributed as a separate document to increase the
dissemination of the findings and recommendations among groups and
individuals with interest in coastal and marine resources. Since
state funding was initiated in 1974, the review concentrates on
activities and accomplishments from 1974 to 1978. However, Sea Grant
activities prior to 1974 are also discussed in order to connect
ongoing projects and to place research, education, and advisory ser-
vices in a programmatic context. This report is also intended to
serve as a framework for conducting future programmatic reviews and
evaluations of California's Sea Grant Program.

It should be noted that this report is not intended to be a re-
view of scientific activities and research designs or to present tech-
nical results of projects. Readers interested in the detailed scien-
tific and technical accomplishments of Sea Grant activities should
refer to annual reports prepared by the university programs and spe-
cific publications cited in those reports.*%

*Appendix B is the Enabling Act.

**Annual Reports and listings of publications are available from:
Sea Grant College Program (A-032), University of California, La
Jolla, California 92033; and Sea Grant Program, University of
Southern California, Los Angeles, California 90007.



Il. COHNCLUSIONS

California's coastal and marine resources management and planning
needs are many, complex, and ongoing. The 1,845-mile coastline en-
compasses two distinctly different biological environments and six
natural resource regions.* California's 22 million residents make it
the most heavily populated state in the nation. More importantly,
the concentration of population in coastal cities and counties also
makes California one of the most coastal-oriented states in the nation.
Eighty per cent of the state's population live within the twenty
counties bordering the Pacific Ocean or San Francisco Bay.

The wealth of California's marine resources and the enormous and
often conflicting demands for their utilization requires a strong
managerial effort in mobilizing the state's research capabilities.
Much of this research is conducted through the California Sea Grant
Program.

Sea Grant is, essentially, people working together to put good
ideas into practice. On the surface this is a deceptively simple
statement, one that belies the complexities of people working together,
the development and refinement of good ideas, and the change inherent
in putting something new into practice.

A review of California's Sea Grant Program, particularly since
state matching funds were first provided in 1974, demonstrates that
the Program has served the people of the state well in a wide variety
of ways. The optimal utilization and management of California's
vast coastal resources has been and continues to be of major state
and national importance and of public interest. Progress has been
good but the magnitude of diversity of opportunities, needs, and
problems will require a continued effort.

Sea Grant research activities have increasingly focused on state-
related issues since the passage of the state matching funds legisla-
tion in 1974. Table 1 illustrates that for the three years before
state-match funding, 59% of the total program dollars were directed
to state issues. In the four years after state match, the average
jumped to 78%, increasing to 85% in 1977-78.

The continuing liaison between State and University personnel
is an important mutual education process. The liaison brings to the

*Including San Francisco Bay and the Channel Islands.



University an awareness of specific and general problems which need
to be addressed by the State, as well as an appreciation of the role
of State agency personnel operating under legal and institutional
constraints not often recognized outside of government. Sea Grant
provides state personnel with opportunities to consult a wide variety
of university experts in addition to a means to keep abreast of current
scientific and technical developments of importance in their employ-
ment. The Sea Grant administrative office assists in identifying and
establishing contact with Sea Grant projects, either directly or in
an advisory capacity. Easy and direct interaction between agency and
university personnel can and does result in widening perspectives.
Sea Grant communication with state agencies serves to define rele-
vant and important research areas for University investigation. This
information exchange also helps to broaden State understanding of
coastal and ocean resources systems, particularly the implications of
various resource management techniques which may be employed.

Because Sea Grant research often addresses controversial sub-
jects, it is important that the work is conducted in an objective,
third-party manner. State agencies with a vested concern in an ocean
or coastal resources issue have frequently relied on Sea Grant to
conduct investigations to avoid conflict of interest problems.

The practical results of Sea Grant research can be assessed in
terms of four benefit areas: economic gains, environmental manage-
ment, social opportunities, and institutional coordination and coop-
eration. For each benefit area, the processes and the outcomes have
been outlined. Sea Grant's coordinated approach to ocean resources
research and management represents a process achievement. The other
benefits are usually measured in terms of outcomes and analyzed by
using indicators such as employment, new or improved products, edu-
cation, consumer prices, or natural hazards damage reduction,

Assistance with the development of California Coastal Plan and
the Coastal Act, management of coastal bluff erosion, investigations
into underutilized fisheries, and studies of harbor pollution control
are some of the benefits derived in environmental management.

Experimentation has disclosed four new agricultural and pharma-
cological compounds derived from marine organisms, and improvements
have been made in the utilization and marketability of processed sea-
food products by developing preservation processes and an automated
processing machine. These results have contributed direct economic
benefits to Californians by improving existing operations and devel-
oping new products.



More than 250 students with Sea Grant support have received
practical marine training and experience and have carried this know-
ledge into more than 75 areas of government, industry, and university
environments. Most of these employers are located within the state.

Marine advisory service provides public education as well as
enhancement of public opportunities to use and enjoy marine resources.
An audience of over one million in southern California is reached by
the marine weather broadcast. Hews reports contributed by Sea Grant
personnel appear in various local and regional papers which are read
by more than 1.25 million people per week. Each year, over 400,000
visitors see the aquarium/museum exhibits, and 60,000 school children
participate in organized programs each year. Sport fishermen have
enjoyed the fishing created by the 400,000 silver salmon hatched and
released in the San Francisco Bay area.

The State's Sea Grant matching fund program is not unique. In
fact, most other states have a state matching fund arrangement to
effectively and efficiently influence and benefit from Sea Grant
research, education, and advisory services. Of the states that
have enacted hard money matching fund program, over half match
every four federal dollars with one state dollar, or better.
Currently, California matches one out of about every six federal
dollars.

During the four-year period of state-federal matching funds,
California Sea Grant programs and projects have received a total of
$10.2 million from the federal government. Federal funds totaling
$2.93 million (9.2% of the national total) have been granted to
California's Sea Grant institutions for 1978. However, the proportion
of state to federal funds distributed to the California Sea Grant
Program has been declining since 1974. That year the ratio of state
to federal funding was 21.8%. In 1977-78, this figure has decreased
to 17.1%. This proportionate decline was due to substantial increases
in federal funding of the California Sea Grant Program.

Also during the same period of time that state funding has re-
mained constant at $500,000 and federal participation in the Cali-
fornia Sea Grant Program increased, the high rate of inflation has
reduced state support, in terms of 1973 dollars, by 24%.

In order to keep pace with the increasing level of federal fund-
ing to compensate for the costs of inflation, a substantial increase
will be needed in the state's matching funds.



111, THE NATIONAL PROGRAM

The National Sea Grant Program was created by an Act of Congress
in 1966 (P.L. 89-688) and amended in 1976. The Act authorizes grants
and contracts primarily to universities to conduct research and edu-
cational activities and to provide advisory services, all related to
the wise utilization of the ocean's resources.* For fiscal year 1978,
on a national basis, $31.8 million was appropriated for grants to 54
institutions. The intent of the Act is to establish a national net-
work of Sea Grant Colleges, patterned somewhat after the Land Grant
Colleges.

Sea Grant is an applied, interdisciplinary ocean and coastal
resource program which seeks, in an innovative and cooperative fashion,
to link together the efforts of universities, government, and indus-
tries. Typically, the Sea Grant Program involves action-oriented
projects that:

- are of strong interest to state and local governments, the
public, and industry;

- involve highly qualified scientists, engineers, planners,
economists, lawyers, and others;

- are best accomplished under college and university auspices.

The primary goal of these activities is to promote the wise utiliza-
tion, conservation, restoration, and management of ocean and coastal
resources through applied research activities, professional and vo-

cational training, as well as the effective dissemination of research
results.

The Sea Grant Act requires non-federal funding participation.
At least one-third of the cost must come from non-federal sources--
state, local, industrial, university, and other. This wise provision
is to ensure the program's responsiveness to a broad range of specific,
practical problems.

The continuing provision of state matching funds by the Cali-
fornia legislature meets an important criterion for the state to
have a Sea Grant College. According to the Federal guidelines,

*Appendix C presents a more detailed and comprehensive description of
the National Program.



One measure of the strength of an institutional program is

its ability to obtain matching funds from non-Federal sources.
Such sources include state legislatures, the university manage-
ment, state agencies, and business and industry.

Consequently, Sea Grant colleges have a priority for federal funding
within the total national budget.

As a corollary to the requirement of non-federal participation,
decisions concerning nomination and selection of projects are carried
out on the local level. In effect, the participating institutions,
in consultation with a wide spectrum of the marine community, have a
high degree of autonomy in matching their research and training capa-
bilities to problems subject to review at both local and national
levels. '

Sea Grant is involved with "applied research''--a description
that is often not completely understood. '"Applied'" describes the
practical end result, not necessarily the research itself. End
results depend on the state of knowledge in a particular field and
on what must be learned before an environmental, economic, or social
benefit can be obtained. For example, before economically and envi-
ronmentally viable marine aquaculture of many species is possible,
it may be necessary to solve fundamental problems of the physiology
of reproduction, the etiology of parasites, the chemistry of culture
media, behavioral patterns, nutritional requirements, or genetic
characteristics., Scientifically and technically sound commercial
aquaculture is the desired result, but a single research activity may
be directed to only one piece of the total puzzle, and may be basic
in nature. Accordingly, '"'problem-oriented research' is a better
description of the interdisciplinary investigations on energy, marine
pharmaceuticals, and new food sources, for example. However, to qualify
for Sea Grant support, the results of a project must have a clear
possibility of application.

Within this utility of results principle, research proposals
have been and continue to be considered in any field, discipline, or
specialty.

Sea Grant is not simply a scientific activity; it encompasses
the disciplines of business, law, economics, political science, and
management. The research projects and practical results reflect this
interdisciplinary approach to addressing local and state, as well as
national needs. They extend and magnify the fruits of our basic re-
search to practical applications for the benefit of all concerned
with coastal and ocean resources. For a relatively small investment,
the program builds on and extends other federal and state sponsored
research to resolve specific coastal and ocean resource problems of
our citizens,



Sea Grant purposes cannot be achieved without innovation, and
innovative research may fall in what is sometimes termed a high risk
category. Such high risks are acceptable when warranted by the high
potential benefit that may be achieved.



IV. CALIFORNIA SEA GRANT

In California, the Sea Grant Program began in 1968 when the first
Sea Grant project was awarded to Scripps Institution of Oceanography
to develop a new interdepartmental curriculum in Applied Ocean Science,
Presently, seven campuses of the University of California (Berkeley,
Davis, Santa Cruz, Los Angeles, Riverside, San Diego, Santa Barbara),
University of Southern California, Humboldt State University, San
Diego State University, Long Beach State University, CSU-Northridge,
California Institute of Technology, Stanford University, University
of San Diego, the Moss Landing Marine Laboratories Consortium (csuC's-
Sacramento, San Francisco, San Jose, Stanislaus, Hayward, Fresno), and
the California Academy of Sciences, plus several community colleges
are involved in California's Sea Grant Program.

During the nine years of Sea Grant funding to California insti-
tutions there has been a gradual consolidation of separate programs
and growth in federal support. In the late 60's and early 70's there
were as many as seven separate programs in California. In order to
achieve greater inter-university coordination and to reduce adminis=-
trative expenses at both the state and national level, programs within
the University of California system and the California State Univer-
sity and Colleges system have been consolidated into one program--the
University of California Sea Grant College Program. Researchers at
the California Institute of Technology, the University of San Diego,
Stanford University, and some other private institutions participated
in the University of California program. The University of Southern
California has the only other Sea Grant institutional program in
California. Figures D-1 and D-2 in Appendix D present diagrams of
the University of California and University of Southern California
Sea Grant organizations.

In 1973, the University of California was designated a Sea Grant
College--one of only twelve nationally at the present time. In the
same year, with the enactment of the state matching funds legislation,
the University's program became the largest nationwide. Since then it
has remained in this preeminent position. The strengths and abilities
of the Sea Grant Institutional Program at the University of Southern
California complement and enhance the capability of Sea Grant in Cal-
ifornia to meet the regional and statewide needs. Through the diversity
of people involved and the variety of cooperating organizations, Sea
Grant funded university activities have facilitated information exchange
not only through established networks but also through informal com-
munication among scientists, advisors, advisory committee members,
students, agency staffs, industry representatives, and the public.



The Sea Grant Program, both at the state and national level,
comprises a mutually supportive set of three interacting activities:
research, education, and advisory services.® The three activities
are primary functions not only of Sea Grant but also of the univer-
sities involved. The development and expansion of the Sea Grant
Program with state funding has had three notable effects: it enhanced
the ability to draw on the pool of talents in California universities,
it established close contacts with users and potential users of marine
information and technology, and it enabled coordination among the
activities of the numerous other state and local agencies concerned
with marine and coastal resources use. Much of the strength of the
Sea Grant Program derives from its sensitivity to regional and local
perceptions of issues. Specific benefits derived from state support
are described in Section VIl and Appendix A.

Research Activities

The research activities range through a wide variety of subjects
including coastal resources studies, waste management, fisheries and
aquacul ture, natural marine products, and ocean engineering and energy
development. The research efforts focus on the wise utilization of
marine resources but cover a wider range of interests. For example,
areas of social, legal, and scientific projects include coastal zone
management, fisheries conservation and management, productivity
analysis of coastal wetlands, coastal bluff erosion control, aqua-
culture of a variety of marine plants and animals, undeveloped fish-
eries such as the squid and sea urchin, and salmon physiology and
pathology.

Education Activities

Education is a basic function of the Sea Grant Program. Each
year, graduate students with majors in diverse fields receive train-
ing and experience in practical marine research and carry this know-
ledge into government service and private industry. In the past ten
years over 250 students supported by Sea Grant research activities

*Appendix G is a fact sheet for 1976-77 on the state's program.
Statistics on budget, institutional participation, and faculty-
student involvement are outlined in the fact sheet.



have graduated and entered employment in more than 75 areas of gov-
ernment, industry, and university environments.* Recently, a pilot
program has been developed to involve undergraduate students in
practical marine research and information communication. Also, public
education, through displays, outreach programs, and consumer workshops
have reached over 500,000 people annually.

Advisory Service

The California Marine Advisory program provides a source of
independent, ongoing information, advice, and assistance to people
who enjoy, utilize, and/or manage California's coastal and marine
resources. For example, commercial and sport fishermen, entre-
preneurs, consumers, and governmental agencies obtain information
from the advisory service, in person or through the many workshops,
townhall meetings, conferences, and training sessions which have been
held throughout the state. In turn, the advisory service feeds back
the new problems and needs of the broad California marine community
to the university researchers. The research activities of Sea Grant
investigators and others serve as a foundation for marine advisory
activities and information dissemination.

Seven local marine advisory service offices are located on the
California coast, each office with regional coverage: Del Norte-
Humboldt Counties; Mendocino-Sonoma-Marin Counties; San Francisco-
San Mateo Counties; Monterey-Santa Cruz Counties; San Luis Obispo-
Santa Barbara-Ventura Counties; Los Angeles-Orange Counties; and San
Diego County. Statewide specialists in aquaculture, seafood techno-
logy, and marine resources, headquartered at Davis, cooperate with
the marine advisors on developing projects and programs. In the Los
Angeles office there are four specialists, in coastal zone management
and planning, recreational management, marine information and com-
munications, and information delivery. The local marine advisors
consult the Los Angeles and Davis staff on questions that can draw
on the seven specialists' expertise. The specialists in turn depend
on the local advisors to keep informed on the local client group's
needs for technical advice and response to past advice and assistance.#*%*

*Appendix | lists the degrees conferred and name of employer at
time of graduation.

**Appendix K lists the various client groups that have been served
by the Advisory Program.
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V. RESQURCES AGENCY ADVISORY PANEL

The Resources Agency Sea Grant Advisory Panel ("RASGAP"), con-
sisting of ten members appointed by the Secretary for Resources, was
created by Chapter 1115, Statutes of 1973.% The Director of the Cal-
ifornia Department of Fish and Game currently chairs the panel. This
legislation provides $500,000 annually, through 1978-79, to the Re-
sources Agency ''for distribution for public and private higher educa-
tion; for use as up to two-thirds of the local matching share for pro-
jects under the National Sea Grant College and Program Act of 1966....

The goal of the Panel is to select only those projects for state
matching support, under the provisions of Chapter 1115, '"which have a
clearly defined benefit to the people of the State of California."
RASGAP meets twice a year to review progress and establish research
priorities as well as to select future projects for state support.

Review of Sea Grant research activities clearly indicates an
increasing research emphasis directed at state-related issues since
the enactment of the state matching funds legislation in 1973. Table
1 illustrates that during the three years before state-match funding,
59% of the total program dollars were directed to state issues. In
the four years after state match funding, the average jumped to 76%,
increasing to 85% in 1977-78. The Projects constituting the remaining
percentage were still relevant to state interests, but were directed
to a national or international audience.

Proposed research projects are not only reviewed by the RASGAP
Panel but are also evaluated internally by university committees, as
well. as by peer reviewers and externally by the National Office of
Sea Grant and its consultants at site visits.

This detailed, multi-level review of proposals helps ensure a
responsive and coordinated set of research activities as well as
vitality and integrity of individual projects selected for support.

* The law specifies the panel be composed of representatives from
the following organizations and industries: the Department of Navi-
gation and Ocean Development, the Department of Conservation, the
California Department of Fish and Game, California Coastal Zone
Conservation Commission, State Lands Commission, the fish industry,
the ocean engineering industry, the University of California, the
California State University and Colleges, a private California in-
stitution of higher education which is participating in the National
Sea Grant Program. (See Appendix B).



Table 1.

Grant Year Dollars in State
Related Projects

PRIOR TO STATE MATCH FUNDING

1970-71 $1,096,016
1971-72 $2,083,861
1972-73 $1,827,084

INCLUDING STATE MATCH FUNDING

1973-74 $2,040,385
1974-75 $3,075,533
1975-76 $3,214,313
1976-77 $3,696,739
1977-78 $4,369,150

12

Dollars in

All Projects

$1,859,860
93,060,283
$3,597,076

$2,736,559
$3,989,362
$4,160,244
$4,838,751
$5,115,078

TOTAL OFFICE OF SEA GRANT AND MATCHING
FUNDS SPENT ON STATE RELATED PROJECTS

Dollars In State
Related Projects
as percentage of
Total

58%
682 ¢
50%

7h% )
77%
7% p
76%

85%

Average
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RASGAP has divided state-supported research into seven program
elements in order to provide a framework for both evaluating rele-
vance to state needs and maintaining programmatic balance. These
seven elements represent continuing concerns to the people of Cal-
ifornia and most deserving of attention from the Panel:

1. Coastal Zone Resources Planning and Management

1. Coastal and Marine Recreation

(H NN Living Marine Resources

v. Energy Resources

V. Marine Mineral Resources

Vi, Waste Management

Vi, Marine Data Acquisition and Dissemination (Advisory
Services).

The Panel has adopted and disseminated a policy statement for
each of the above seven elements and has identified specific state
needs that could be met through Sea Grant research. Projects receiv-
ing support from the state matching funds between 1974 and 1977 are
listed in Table 2 according to RASGAP categories.* A scan of the
project titles reveals the type of activities encompassed by each
element. Table 3 depicts the incidence of benefits from state sup-
ported research to units of government, industry, public organization,
and universities. Universities are counted if they do not receive
direct Sea Grant support but receive the benefits of other Sea Grant
supporited research.

State funding is also provided within the seven RASGAP ele-
ments for rapid, short-term research response to unanticipated ma-
rine and coastal problems or opportunities and for new and innovative
projects, thus eliminating lead time required for inclusion in the
annual research proposal process. Rapid Response funds have supported
a variety of activities, including technical and scientific advice in
drafting the California Coastal Plan and Act, experimental investiga-
tion of potential aquaculture possibilities such as surfperch and
purple hinge rock scallop, biochemical and genetic problems of cul-
turing abalones for restocking or market, analyses of fouling by
Sargassum muticum, and assessing the environmental effects of
artificial reefs.

*Appendix O lists all projects supported by Sea Grant funds from 1968
to 1977.

v



TABLE 2: RESEARCH PROJECTS SUPPORTED

1l

IN PART BY STATE MATCHIHG FUND

COASTAL ZONE RESOURCES
PLANNING & MANAGEMENT

Predictive Methods and Infor-
mation Systems in Coastal Zone
Management (Twiss)

Onshore Impacts of the Devel=-
opment of Ocean Resources
(Richardson, Gordon)

Physical Criteria for Coastal
Planning (Inman)

Planning Methods for Coastal
Communities (Kredjtor,
Baner jee)

Development of a Commercial
Aquaculture System for the
Crab Scylla Serrata
(Harrison)

Development and Assessment of
Legally Permissible Methods
for Coastal Management (Heyman)

Uptake of Oxygen by Los
Angeles Harbor and San
Francisco Bay Sediments
{Hammond )

The California Market Squid
Fishery (Thompson, Frey)

Optimal Mangement of Sea
Urchin Fisheres (Dayton)

Determination of Physical
Changes of Southern California
Coastal Lagoons (Phillips)

Tide-Induced Currents in
Harbors of Arbitrary Shape
(Lee)

Effect of Fishing Sea Urchins
on the Marine Ecosystem
(Connel 1)

Subtidal Ecology of Carmel
Bay (Thompson)

Coastal Engineering Data
Network (lsaacs}

Protective Measures for
Shellfish Aquaculture
(Schapiro, Steenbergen)

Management of Beach and Dune
Vegetation (Barbour)

COASTAL & MARINE RECREATION

Management of Cumulative
Impacts of Coastal Devel-
opment (Dickert)

Issues of Coastal Governance
(Lee, Scott)

Development of Interpretive
Methods and Materials for
Marine Parks in Northern
California (DeMartini)

Kelp Bed Mariculture
Resource Management
(Neushul, et al)

gffects of Public Regula~-
tions on the California
Aquaculture Industry (Bowden)

San Francisco Bay Project:
Reference Collection,
Bibliography, identification
Keys and Specimen Depository
(Lee)

interdisciplinary Study
for a Semi-Protected,
Hand-Launched Boat
Facility (Stone)

New Antioxidants for Marine
Lipids (Olcott)

Natural Fermentation of Marine
Products (Crisan, Miller)

Coastal Wetlands Management:
Biological Criteria (Holmes
et al)

The Environment and Living
Resource Potential of
Marina del Rey Harbor,
California (Soule, Oguri,
Soule)

Histamine Toxicity from Fish
Products (Olcott, Bjeldanes)

Coastal Wetlands Management:
Effects of Disturbance on
Estuarine Function (Zedler,
Mauriello)

LIVING MARINE RESOURCES

Limited Entry Assessment of
California Fisheries (Wyner,
Harding)

Coastal Wetlands Management:
Opening of Coastal Lagoons by
Sand Fluidization (!nman,
Nordstrom)

Determination of Appro-
priate Levels of Fees for
Vessels Fishing for
Yellowfin Tuna in the
Eastern Tropical Pacific
(Flagg)

Pharmaceuticals from Ma-ine
Organisms (Faulkner)

Seaweed Products: Application
in Algae Control, Mariculture
and Agriculture (Fenizal)

Participatory Planning for
Coastal Decision-Makers
(McCoy)

Ecological Studies of the
Nearshore Zone (Dayton)

Antiviral Compounds from
Algae as a Potential
Marine Resource (Vedros)

Geological and Historical
Analysis of Coastal Zone
Environment Hazards and
Liability for Losses Caused
by Them (Shepard, Hildreth)

Ecology of Santa Cruz and
San Mateo County Coasts
(Doyle)

Marine Natural Products
Chemistry of Fouling
Organisms (Faulkner)

Experimental Study of the
Tomales Bay ''Sneaker Wave'
(Fischer)

Naturally Occurring Halo-
genated Compounds: Their
Interference in Pesticide
Pollution Analysis
(Fenical)

The Development of the
Science and Technology
of Aquaculture (Hand)

Economics of Aquaculture
(Johnston)

Use of Thermal Effluent
in the Culture of
Crustacea and Fishes
(van 0Olst, Ford)

Legal Techniques for Marine
Resources Management (Bowden)

Design of a Computer-Automated
Map (Pepper)

Protective Measures for Lobster
Aquaculture (Schapiro,
Steenbergen)

Protective Measures
for Shellfish Aquaculture
(Steenbergen)

Organizational Arrangements for
Coastal Management (Lee, Scott)

Use of Thermal Effluent in
Aquaculture {(Ford, Van Olst)

San Diego Law Review (Bratton)

Seaweed Resource Management
(Neushul, Coon)

Biochemical and Genetic
Control Applied to the
Critical Stages in
Culturing Abalone (Morse)

Coastal Environmental Monitoring
Data Base Inventory (Olsen,
Hubay)

Salt-Tolerant Plants (Epstein)

Toxins from Marine Dinoflagel-
lates (Rapoport)

Mass Culture of Toxic Dino-
flagellates (Haxo)

Improved Marine Food
Products and Marine Food
Technology (Brown)




Research Supported Projects

(Con't.)

Design and Development of
a Squid Processing Machine
(Singh)

Bioconversion of Chitin
Wastes (Carroad)

Development of Multispecies
Management for Kelp Bed
Resources with an Emphasis
on Sea Urchins (Tegner)

Seismic Hazards to the Devel-
opment of O0f fshore 0il
Resources (Prothero)

Surfperch Mariculture (Norris)

Coordinated Management of
the Pacific Coast Salmon
Fisheries and the Impli-
cations of Extended
Jurisdiction (Moore et al)

Optimal Leasing Agreements
for Marine Resource Devel-
opment (Quirk/Lewis)

Studies on the Ecology of
the Red Abalone, Haliotus
rufescens, in Northern
California (DeMartini,
Burge)

Side-Scan Sonar Mapping and
Computer-Aided Interpretation
of the Geology of the Santa
Barbara Channel (Luyendyk,
Simonett)

Nearshore Wave Power Source
(Seymour)

Pharmacological Evaluation
Program (Jacobs)

Studies on the Biology of
northern Anchovy Engraulis
mordax, and Pacific herring,
Clupea harengus pallasi, in
Humboldt Bay (Barnhart)

Power Generator Inertially
coupled to Seawaves (Lee,
Manalis)

New Agricultural Chemicals
from Marine Organisms
(Fenical)

Antileukemia Compounds
from the Brown Seaweed
pictvota (Fenical)

Sewage Fertilization of
Brackish and Salt Water
Ponds for Rearing Trout
{Allen)

Studies on Thermophilic
Microorganisms Located from
Undersea Hot Springs, Electric
Power Plant Condensers, and
Ships' Heat Exchangers (lsaacs)

The Surf Grass Habitat as a
Nursery for Juvenile Spiny
Lobsters (Fauchald)

Sources, Types, and Seasonal
Fluctuations of Microbial
Pollutants and Aquatic
Zoonoses in Humboldt Bay,
California (Busch)

0il and Tar Seeps off Southern
California (Hammond)

Power from Salinity Gradients
(lsaacs, Wick)

Food Resource Dynamics and
Utilization in Channel
Island Macrocystis
Habitat (Brusca)

Osmoregulatory Status of
Juvenile Steelhead and

Tilting Spar Directional
Wave Sensor (lnman, Guza)

The Energetic Role of Amino
Acid and Protein Metabolism
in the Kelp Bass (Paralabrax
clathratus) (Dunn, Bever)

Phytoplankton and Red Tide
as a Food Source for inshore
Communities (Abbott)

Kelp Forest Ecology of the
Central California Coast
(Pearse)

Economics of Marine Resources
Decision Modeling (Sullivan)

Feasibility of a Black Cod
Trap Fishery in Monterey Bay
(Cailliet)

Aquaculture of the Purple-
Hinge Rock Scallop (Phleger,
Leighton)

Carrageenophyte Cultivation,
Genetics, Population Dynamics,
and Development of Agar
Substitutes (Doyle, West,
Abbott)

Chinook Salmon in the v MARINE MINERAL RESQURCES
Trinity River (Kerstetter) Oceanographic Inventory of
Development of a Marine E:? S:uthe;n Ca;ifornla Shelf
Bioassay Utilizing vUrechis scher, Serry
caupo Larval Development 0ffshore Sand and Gravel
(Lester) Resources, Southern
Hake Fishery Development California (Henyey, Osborne)
(Ridenhour) Assessment of the Offshore
Development of a Self- gommer9|71 San: agd Gra:el
destructing Escape CO:??t|a~ °E t e ent;a
Mechanism for Dungeness S: :fo?gua onaf?:n;a
Crab Pots (Jolly) € erry, Wilde
Benzo{a) pyrene (nduction of Vi WASTE MANAGEMENT
Tumors in Flatfish (Puffer, [mpact of a New Secondary
Brewer, Wellings) Treated Sewage Effluent
Effects of Water and Sediment on an Area of Previous Raw
Contaminants on invertebrate Sewage Seawater Disposal
Reproduction and Development (Given)
i H
in Los Angeles Harbor The Potential of Cannery
(Emerson) .
Wastes to Enhance Receiving
Aspects of the Biology of Water Nutrient Quality (Soule,
the Anchovy, Engraulis Oguri, Soule)
mondax in San Pedro Harbor -
(Brewer) Vi1 MARINE DATA ACQUISITION

Toward Seawater Based Crop
Production (Epstein)

Studies of Fish Muscle
Proteins and Fresh and
Frozen Seafood Technology
(Brown)

AND DISSEMINATION

Marine Advisory Services
{Cummings)

California Aquaculture
Law (Bowden)

ENERGY RESOURCES

Publications and Public
Advisory Services (Sullivan)

Protective lmmunization of
Anadromous Salmonids Again
Aeromonas salmonicida and
Vibrio anguillarum
(Kerstetter)

Wave Climate Modification in
Harbors by Dynamic
Breakwater (lsaacs)

Marine Advisory Program (USC,
Leopold)

New Applied Developments
(I'saacs)

Marine Advisory Extension
Service (Ludwig)

Endocrinology of Salmon
Smoltification andiAdap~
tation to Seawater | (Bern)

Biological Effects of Waste
Heat Effluents of Coastal
Power Plants (Smith, Hand)

Earthquake Loading on Large
Offshore Structures in Deep
Water: A Study for the
Correlation of Analytic
and Physical Models (Wlegel)

Ocean Education for the
Public (Wilkie)

References: Report on the Humboldt State University Sea Grant Program,
Southern California Annual Report

September 1974 - September 1976; University of

i and University of California Sea Grant Program Annual Report, 1975-1976




TABLE 3: BENEFICIARIES OF RESEARCH PROJECTS SUPPORTED IN PART BY STATE FUNDS

Program Local Regional Federal
Elements Government Government Government Industry Public* University#®*

Coastal Zone Resources

Planning & Management 16 19 19 16 15 19
Coastal & Marine

Recreation 1 1 1 23 10

Living Marine *

Resources b 2 37 121 18 53
Energy Resources 5 1 13 7 1

Marine Mineral

Resources 2 3 10 7 2 8
Waste Management 7 b 3 16 4 4
Marine Data Acquisition

& Dissemination 16 6 b 18 111 2
Total 51 36 87 208 161 86

*includes: associations, commissions, union, leagues, clubs, societies, schools (kindergarten - 12th grade)
**multiplier effect only not including university where project is being conducted

Source: Volume |l Revised Sea Grant Proposals, UC Sea Grant Annual Reports

9l



TABLE 3: BENEFICIARIES (contd.)

State

Government: Dept. of California State Dept. of
Program Total for all Fish & Coastal Dept. of Lands Navigation &€ Grand
Elements Other Agencies Game Commission Conservation Commission Ocean Devel. Total
Coastal Zone Resources
Planning & Management 64 10 26 6 2 ] 213
Coastal & Marine
Recreation 11 4 5 2 58
Living Marine
Resources 51 32 8 2 328
Energy Resources 4 1 4 36
Marine Mineral
Resources 12 3 3 4 54
Waste Management 2 Lo
Marine Date Acquisition
& Dissemination 10 1 1 1 170

Total 154 1 1 5 7 2 899

A
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VI. FUNDING

In the years since the enactment of the matching funds legislation
the programs and projects in California have received $10.2 million in
federal funds. In 1978, $2.93 million of federal funds have been granted
to California; 9.2% of the national total.*

The bulk of the non-federal matching funds typically comes from
participating universities (Appendix H, Table H-1). Initiators or
potential beneficiaries of a Sea Grant activity--such as industry,
publiic organizations, and government agencies--also contribute a
sizﬁable share of the non-federal matching funds.

Annually, RASGAP has reviewed project proposals and recommended the
allocation of that year's $500,000 state match funds to projects deemed
of ''a clearly defined benefit to the people of the State.'' This careful
review and financial commitment by the State has forged a unique partner-
ship in California among the state and federal government and univer-
sities. Establishing this multisource ''core' funding has resulted in
significantly new capabilities for increasing the understanding, assess-
ment, development, utilization, and conservation of ocean and coastal
resources. In return, the capabilities developed have increasingly
been utilized by state agencies in fulfilling their responsibilities
through direct interaction and contracts with the university researchers.

There are two aspects to consider regarding Sea Grant funding
levels: inflationary effects and the proportion of state to federal
funds.

" The high rate of inflation over the last four years has reduced
state support, in terms of 1973 dollars, by 24%. Assuming a 6% inflation
rate this year and next, $723,000 in 1979-30 state matching funds will
be required just to maintain the original buying power of the $500,000
state grant. |If the 6% inflation rate is projected over the next 4 years,
by 1983-84, $913,000 will be needed to equal the 1974 state dollars, as
depicted by Figure 1.

Secondly, the proportion of state to federal funds distributed to
the California Sea urant Program has been declining since 1974,
Figure 2 depicts the relative increases in federal, university, and
other Sea Grant funds since 1973-74 in contrast to the level amount of
state funds.

* By law no state can receive over 15% of the total federal appropriation.
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FIGURE 2

RELATIVE PROPORTION OF STATE, FEDERAL, AND OTHER MATCH FUNDING
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In 1974, the proportion of state to federal funds distributed
in California was 21.8%. In 1977-78, this figure has decreased to 16.1%.
This proportionate decline was due to substantial increases in federal
funding of the California Sea Grant Program. In the last three years
federal Sea Grant funds granted in California have increased at the rate
of 8.5% per year.

The amount of 'thard' dollars the state appropriates to match
Federal Sea Grant funds is important since it is the primary indicator
of a state commitment to its Sea Grant program. In this regard,
California will be competing with at least fourteen states that make
a specific appropriation to match the Federal Sea Grant funds.

Substantially increasing the state appropriation would have
a positive effect in the Federal budget process for future Federal Sea
Grant support. California, by demonstrating such a renewed commitment
to the Sea Grant program through increasing direct funding would then
be in a favorable position to compete with other coastal states for
federal funds.
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Vil, A SUMMARY OF BENEFITS

A standard procedure in program evaluation is distinguishing achieve-
ments in process and outcomes or results. Facilitating coordination of
ocean resources research is an achievement of the program's process. New
marine products or increasing the optimal yield of a fishery are examples
of program results.

Analysis of research, education, and advisory projects supported by
state funds indicates four general areas of benefits.

- Economic gains

- Environmental management

~ Social opportunity

~ Institutional coordination and cooperation

|

'Institutional coordination and cooperation is largely a process
achievement, whereas the other three benefits are usually measured in terms
of outcome indicators, such as employment and dollars saved per unit of
production, or clean water.

Economic Gains

New product development and improving the effectiveness and efficiency
of existing operations are the major economic gains of Sea Grant research
and advisory activities.

There are many notable examples of new products developed or being
developed by state supported research activities, including the tethered
float breakwater, new strains of hybrid kelp for commercial harvesting, a
new domestic market for Pacific hake, a sand fluidizer to open estuary
inlets and maintain tidal exchange, a data collection system for monitoring
inshore wave climate, antioxidants for fish preservation, marine algal
derivatives as pesticide and herbicide agents, and salt-tolerant strains
of crops that will grow with seawater irrigation.

Employment, increased levels of investment, cost savings per unit of
prodqction, and satisfaction of consumer needs as reflected in the market
value of the product or service, are commonly used as indicators to measure
the eéconomic benefits of new product development,

For example, it has been estimated that the cost of the tethered float
breakwater (TFB), developed by Sea Grant, the U.S. Navy, and Department of
Navigation and Ocean Development, is one-fifth the cost of the conventional
rip-rap breakwater. Considering that it costs approximately $10,000 per
foot to build a solid-fill breakwater at a depth of 35 feet, the tethered
float alternative could result in savings from hundreds of thousands to
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over a million dollars for a typical harbor development project.

The tethered sphere breakwater will enable harbor development in areas
and water depths where solid-fill construction would be technically
impossible, prohibitively expensive, or environmentally undesirable.
Expanding harbor development with the TFB system would create employ-
ment and generate.sales in producing tethered sphere components. More
important, the TFB system would have the spinoff effect of generating
employment and increasing tax revenues from construction of additional
harbors that would otherwise not be economically feasible or environ-
mentally acceptable.

One application for the TFB system is protection of channel en-
trance dredging operations by the U.S. Army Corps of Engineers. The
cost of coastal dredging, which is about $500 million per year in this
country, can be significantly reduced if dredges can operate under a
wide range of wave conditions,

State beneficiaries of TFB system development would include the
Department of Navigation and Ocean Development, the Coastal Commission,
Department of Parks and Recreation, port districts, harbor districts,
the shipping industry, the recreational boating industry, and recre-
ational boaters.

A second example of new product development is the development of
salt-tolerant crops able to use seawater or brackish water. Research
investigations have developed barley and tomato strains having salt
tolerance to seawater irrigation. To date tests on barley indicate
production per plant is better than one-half the average world yield
but also less than one-half the average U.S. yield.

The development of salt-tolerant crops should result in a signifi-
cantly reduced cost of agricultural products. Costs savings would be
realized in a number of ways. The supply of agricultural land may be
increased. Coastal lands with highly sandy soils and limited fresh-
water supplies could be brought into production. Farmers should also
realize considerable savings in the purchase of fertilizers and
freshwater supplies., For California, perhaps the most important
benefits of this research will be the development of crop varieties
with a higher salt tolerance, thereby enabling continued production on
inland areas that are becoming increasingly saline as a result of past
irrigation practices.

This project represents a timely, even an urgent enterprise, con-
sidering not only the world food and energy situation but also the
sky-rocketing costs of fertile land, good water, and fertilizers. It
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is expected that state beneficiaries of saltwater irrigation research
would be the Department of Agriculture, the agricultural industry,
farm workers, and consumers of farm products.

A number of analytic and production techniques that have been
developed for fish processing are examples of improvements made in
existing operations. Refrigerated storage in carbon dioxide or car-
bon mbnoxide atmospheres has been shown to reduce deterioration and
discoloration of fish thereby increasing shelf life and marketability.,
More efficient assay techniques have been developed to detect potential
food poisoning in fish. Another rapid assay method was developed for
trimethylamine, an indicator of spoiled fish,

California's Sea Grant Program has been heavily involved in the
development of new aquaculture processes. Extensive research has
been conducted on systems for monitoring water quality, on the deter-
mination of suitable diets, and on the control of pathogenic agents.
A comparative cost analysis was also made of the various aquacul ture
system components and has been used as a tool in determining the
research priorities for aquacul ture development.

The saxitoxin assay technique illustrates the multiple benefits
that can accrue from an improvement in processing operations. Saxi=-
toxin is a naturally occurring poison concentrated by shellfish and
is tHe main factor in closure of clam and mussel beds during summer
months, Its detection is of vital importance to the shellfish industry
as well as shellfishing recreationists. The new saxitoxin assay
permi ts many analyses to be run simultaneously and can significantly
reduce the time necessary to analyze samples for an entire region.
Furthermore, the new assay is one hundred times more sensitive in
detecting the toxin than previous methods, The simplicity of tech-
nique now enables anyone to perform the analysis after a brief
training session. The assay's sensitivity to low levels of toxin,
the simplicity of operation, and the brief time period for a region-
wide analysis should facilitate detection of acceptable levels of
toxi¢ shellfish during months when the beds are usually closed.

The technique will thereby permit a longer season and a greater
harv¢st of shellfish for both commercial and recreational purposes.
Long-term economic benefits would be tons and dollar value of
additional shellfish landed, additional employment in the industry,
and increased recreational activity as measured by number of partic-
ipants and expenditures of recreationists., The saxitoxin assay
should benefit the Department of Fish and Game, the Department of
Health, the shellfish industry, recreationists, restaurants, and
consumers,



Another major fish processing improvement is the squid-cleaning
machine which is presently under development, This project is a com-
panion one to the major squid fishery development project in Monterey
Bay. It is expected that the machine will increase the market for
squid in two ways. Most of the cost of dressed squid is the labor
involved in cleaning by hand. Automation should reduce, by at least
a factor of twenty, the cost of processing squid. The machine should
also process the meat in forms such as fillets which are far more
visually appealing to the consumer than the whole, uncleaned squid.
Economic benefits will be the total cost reduction to consumers of
cleaned squid, demand for a new product--a fillet, and increased
employment and investment in the fishery in response to the greater
consumer acceptance. Beneficiaries of the squid-cleaning machine
would be the seafood industry, the fishing industry, restaurants, and
consumers.

Environmental Management

Historically Sea Grant has had a strong commitment to develop and
improve the capabilities of public agencies responsible for managing
coastal and ocean environments. One focus of research activity has been
to determine the optimal yield of coastal fishing stocks. Research on
the biology and population dynamics of sablefish, red sea urchin, and
market squid identified many parameters of sustained yield management for
these fisheries. Investigation has also been conducted on managing kelp
forests, agar weed, and porphyra and for harvesting these seaweed stocks
on resource maintenance basis.

In numerous locations along the California coast, overfishing,
marine pollution, and habitat degradation are suspected of having
reduced many fisheries to levels that will not sustain commercial
and recreational harvesting. In such locations, Sea Grant research
and advisory activities have endeavored to understand the funda-
mental processes operating and where appropriate to recommend en-
hancing the fisheries by augmenting the stocks, modifying harvesting
practices, or improving the habitat. A major advisory service
effort in cooperation with the National Marine Fisheries Service
and the Department of Fish and Game has been the introduction of
juvenile silver salmon in San Francisco Bay, Tomales Bay, and
along the Mendocino County Coast. More than 400,000 silver salmon
have been hatched and released in San Francisco Bay. Pioneering
research has been conducted on arresting the drastic decline of
abalone populations by state limitation on the number of licenses
issued to commercial divers. Another research project studied the
juvenile stage of the California spiny lobster, as it utilizes the
surf grass for its protected habitat. This declining fishery may



26

now stand a chance of recovery since the Department of Fish and
Game and the Coastal Commission are now aware of this habitat re-
lationship.

Conserving coastal resources has been an objective of the projects
directed at developing analytic methods for coastal zone management.
Presently, analysis directed towards the effects of land use activities
in estuary watersheds on the maintenance and productivity of estuarine
resources is underway. In conjunction with the coastal zone management
effort, a coordinated set of wetlands management projects was initiated
in 1976. The wetlands research is designed to determine the resource
values of these environments and how the values may be affected-by
various development activities.

Research on biological effects of effluents in coastal waters will
help determine the parameters for environmental impact assessment as
well as test existing standards. Analysis of thermal effluent impacts
should enable evaluation of policy and criteria on power plant outfalls.
Scientists have also been investigating the cannery discharges into
Los Angeles harbor. Findings on impacts of the discharge have served
to determine the extent to which cannery wastes can be used to bene-
ficially enhance the biological productivity of Los Angeles harbors.

The analysis of limiting the entry of commercial divers in the abalone
fishery is also a notable example of the benefits that can be derived from
conservation and enhancement projects. According to the analysis, if the
Department of Fish and Game follows the set of recommendations on limited
entry outlined by the project's Final Report, the abalone populations
should increase over the years, and concomitantly, a higher level of
sustained yield will be possible. The reduction in the number of commercial
divers and the increase in the abalone stock should also decrease the cost
per unit effort in utilizing this resource. The increased harvest can be
measured in dollars of commercial landings. Eventually the increased har-
vest may permit more commercial divers to participate and thus increase
the productive employment in the fishery industry. Increased taxes on the
harvest can also be counted as a benefit since it is expected that tax
revenues will support further research on abalone conservation and
enhancement. An increased supply of abalone plus the decrease in fishing
costs should decrease the presently high prices consumers are paying (or
at least dampen the price rise). The analysis of limited entry now provides
the fishery management framework necessary to structure applied research
such as the investigations on the enchantment of abalone populations
currently being undertaken by Sea Grant and the Department of Fish and
Game.

The California coast and offshore waters are a hazardous environment.
Coastal erosion, tsunamis, storm events, coastal flooding, landslides, and
earthquakes pose continued threats to human safety and even greater risks
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to property. Several research projects have dealt with various kinds
of coastal hazards. The shelf and shore system of tethered monitoring
devices has enabled analysis of the inshore wave climate as a means

of predicting coastal erosion and deposition patterns. Downcoast
erosion caused by breakwaters and jetties can be greatly reduced or
eliminated by the operation of crater sink and fluidizer systems that
will transport sand across harbor entrances and inlets as well as
maintain inlet openings without breakwaters.

Presently, research is underway to demonstrate how geologic infor-
mation can be provided in a manner that will enable local governments
to guide development in hazard-prone areas. The project will also out-
line the liabilities local governments may face if they choose or do not
choose to restrict development in hazard areas. The potential hazards
to offshore platforms, pipelines, and wells due to seismic activity and
fault motion are also being analyzed by Sea Grant researchers. An
up-to-date, active fault and seismicity map of the sea floor in the
Santa Barbara Channel is being prepared. In another project, various
models of submerged offshore structures are being tested by a seismic
shake simulator under laboratory conditions. Findings from both projects
should enable the oil industry to construct platforms and facilities that
will be less susceptible to earthquake damage. State agencies such as
the State Lands Commission, the Coastal Commission, and Division of Mines
and Geology will also be able to use the analysis technique to assess the
seismic safety of proposed offshore facilities.

The benefits derived from research on coastal hazards can be
measured in terms of property damage minimized or avoided, lives saved,
as well as in terms of resources preserved, Other important indicators
are the development of new technologies in comparison to presently employed
methods and of investments that could be made as the result of protecting
an area from hazard risks.

California coastal cities and counties have spent millions on repairing
or replacing roads, water lines, and sewers that were improperly located
in hazard areas. Local governments and coastal property owners may have
spent even more money on engineering works to protect their investment
from damage and destruction in hazard-prone locations. Sea Grant research
on coastal hazard management should therefore be of direct benefit to
coastal governments, service districts, and coastal property owners.

Social Opportunities

There are three dimensions to Sea Grant's role in increasing social
opportunities to use and gain knowledge of ocean resources: public
education, manpower development, and recreation opportunities.
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Public Education

. Sea Grant efforts in this area seek to develop and promote
greater understanding and appreciation by the public of the marine
environment and marine-related issues. Demonstrations, workshops,
conferences, brochures, newsletters, exhibits, and answering
rquests are the commonly used techniques in public education
programs.

| Most of the advisory services work is oriented to public
education although in most cases it is targeted to specific
groups within the public. It is estimated that over 415,000
peoﬁle a year have been reached by Sea Grant sponsored advisory
programs. Commerical and sport fishermen, recreational boaters,
harbor operators, fish processors, local government officials,
divers, youth groups, and consumers are the primary recipients
of advisory service education activities. Advisory agents per-
iodically hold conferences, workshops, and short courses on topics
of vital concern to these groups. Topics have included fishing
gear improvement, tax problems of the independent fisherman, the
tuna-porpoise controversy, new techniques for fish preservation,
limited entry into commercial fishing, the provisions of Califor-
nia'ls coastal management program, harbor management, state and
local government relations in coastal zone management, diving
safety, and marine recreation. The advisory services newsletter
informs over 3,000 sport and commercial fishermen of latest devel-
opments in the industry.

The diving safety research project conducted by Sea Grant
investigators has and is continuing to improve the standards for
safe, effective diving. Modification of the attitudes of various
training agencies is being affected by research and information
dissemination with regard to adequate learning and reinforcement
schedules for critical SCUBA skills.

Local adult education and post-professional legal education
courses have presented material on coastal zone environmental man=
agement. High school teachers have also been assisted in devel-=
oping classes about the ocean environment. One project at USC,
“'California and the Oceans,'" is training teachers and developing
kindergarten-through-high-school curricula ideas for integrating
marine education into the current educational structure. Lln con=
junction with this effort, Sea Grant participated in the creation
of a marine education journal for dissemination of ready-to-use
curriculum materials, articles, and activities for teachers in
California. The exhibits and student programs of the Scripps
Aquarium/Museum have attracted over 60,000 students in organized
groups annually. Conservation of marine resources, with particular
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reference to California's intertidal animals, is stressed. The
Marine Science Institute Community Education Program at UC-Santa
Barbara has provided more than 13,000 visitors with the opportunity
to observe and learn about local marine resources and University
research activity.

A new demand on the education program has been facilitating
public participation in California's coastal zone management pro-
gram. A brochure was developed to inform all sectors of the public
on the various ways they can get actively involved in shaping the
State's policies on coastal development and conservation. An
extensive bibliography of documents on coastal planning and direc-
tories of state and federal agency responsibility in coastal
resources management have served to inform the public of the
literature and institutional complexitites of coastal zone manage-
ment.

Manpower Development

Sea Grant efforts in this area seek to satisfy current and
anticipated needs for trained personnel through the development
of curricula, courses, and training programs in marine-related
disciplines.

The most important dimension of manpower development is the
education and training that students and postgraduate specialists
receive when working on practical research projects, education
programs, and advisory service activities. In the past ten years,
over 250 students and postgraduate specialists have worked on various
Sea Grant projects. Students and research specialists have gained
experience in a wide range of disciplines including fisheries
biology, zoology, marine biology, oceanography, city and regional
planning, law, economics, public policy, landscape, architecture,
transportation engineering, hydraulics engineering, structural
engineering, library science, aygricultural economics, botany, home
economics, physical education, food science, and business admin-
istration. Usually students are involved half time as trainees,
interns, or research assistants during the school year and full
time in the summer months. In most cases the students and post-
graduate researchers work on the project for at least a year and
thus become very well experienced with all aspects of the research
effort. The subsequent employment of these highly trained graduates
further facilitates the transfer of information and technology from
the Universities to other organizations within the state and nation.

Research projects and workshops also serve as training grounds
for new and rapidly expanding career opportunities such as coastal
zone management for which there are no specific academic programs
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within the University. For instance, one Sea Grant sponsored
"Laboratory-Workshop in Coastal Zone Planning'' produced students
who have since assumed new roles in the City of Long Beach Planning
Department, the USEPA, and the California Coastal Commission.

Curriculum development is another important aspect of manpower
development. On several campuses marine resources management and
marine policy courses have been established on a test basis. Re-
centilly a pilot program has been developed to involve undergraduate
students in marine research and marine science writing.

| .
| Indication of benefits derived from manpower development include

numbkrs of people trained or educated in a respective program, degrees
conferred, creation of new employment opportunities, and number of
employment offers per graduate. One hundred seven Sea Grant supported
students received master degrees and another eighty-five students received
doctoral degrees. In most cases, graduates have been employed in a
position that is directly related to their Sea Grant work. It is
recognized that manpower development benefits are considerably greater
for those sectors in which there is a higher demand for graduates

than in an already overcrowded one. Appendix | indicates the number and
diverse scope of institutions that have employed Sea Grant supported
students.

Recreational Opportunities

Sea Grant advisory services, education programs, and a number
of research projects have been designed to increase the public's
opportunities to use coastal and marine resources. The main
activity in this benefit area is increasing recreational opportun-
ities. Recreational areas and facilities are a vital and integral
part of California's coastal environment. The Program has sought
to increase recreational opportunity in a manner that strikes a
reasbnable balance between public use of coastal environments and
resource protection.

"Advisory service programs have produced and widely distributed
pamphlets describing various ocean and coastal recreational oppor-
tunities, such as an access guide to beaches in the Los Angeles
region, a diving safety guide, and a recreational map of Humboldt
Bay. In the Los Angeles region, a marine weather broadcast on
CBS News Radio (KHX) informs weekend marine recreationists of
pertinent information for their own enjoyment and safety.

Recreational supply and demand analysis has been another means
of increasing public opportunities. Analysis of the demand for
recreational boating in Monterey Bay and the Los Angeles region
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helped State and local agencies to plan for more dry and wet berths,
Similarly a topographical and ecological inventory of Los Angeles County's
underwater resources assisted in the formulation of an underwater parks
plan to accommodate the rapidly increasing number of SCUBA recreationists.
The inventory method has been used by the State in its plan to designate
underwater park areas.

The first national Conference on Marine Recreation was organ-
ized and hosted by California's Sea Grant program. The conference
enabled advisory agents, researchers, and users to identify the
diverse interest groups that should be involved with marine recre-
ational planning. A series of marine recreation guidelines for
state and local government were also developed by conference
participants.

Analyses developed by the coastal zone management projects
should result in increased public recreation opportunities. High-
way capacity analysis procedures can be used to determine the
extent to which residential development may congest coastal roads
and thereby impair transportational access to the coast by recre-
ationists.

Development of public parks, open space lands, and public
accessways should be facilitated by a set of case study analyses
in Half Moon Bay, in Del Norte County, and in Laguna Beach of
the resultant fiscal impacts that government may incur when the
Coastal Act is implemented, The studies concluded that local
governments would either realize a financial benefit or at worse
incur slightly greater costs than revenues as a result of agri-
cultural land preservation or acquisition of parklands. As a
result of these analyses, local governments may be more inclined
to reserve additional lands for park and open-space purposes.

Institutional Coordination and Cooperation

It is clear that improvements in institutional coordination
and cooperation has been one of the major benefits of Sea Grant
activities. New arrangements have been established in five
ways: intracampus, interuniversity, interagency, state-university,
and university-industry. The organizational arrangement of Sea
Grant in California places the program in a unique position to
facilitate the development and coordination of ocean and coastal
research and education activities among all the institutions of
higher learning. It is the only "institution'" in the state that
links together practical ocean and coastal research conducted by
researchers from the University of California's nine campuses, the
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nineteen State Universities, California Institute of Technology,
Stanford University, and the University of Southern California.
These arrangements developed by the Sea Grant Program form the
foundation upon which the economic, environmental, and social
benefits are built.

iInteruniversity and intracampus communication, coordination,
and cooperative research have always been stressed by Sea Grant in
its program development, Within the University of California
Program, coordinator positions have been established in six subject
areas: plant aquaculture, animal aquaculture, fisheries development
and enhancement, fisheries product development, energy resources,
and new marine products development, At USC, intercampus coordin-
ation is achieved through a management team consisting of program
leaders in six multidisciplinary areas: marine education and
training, marine advisory services, living marine resources, non-
living marine resources, socio-economics, and coastal engineering.

State, university, and industry coordination has been achieved
by formation of scientific and advisory panels on aquaculture,
marine geology, seafood industry, and marine recreation. The
infusion of state matching funds and the allocation process have
had a strong influence on the integration of universities and state
agencies into a cooperative network. In particular, interaction
among members of the RASGAP panel established new communication
channels between the university community and state agencies.

Since the inception of RASGAP in 1973, a close working relation-

ship has developed between the state agencies with ocean manage-

ment responsibilities and the universities conducting ocean research,
education, and advisory services, This working relationship is
helping structure a framework for California's ocean and coastal
research and education programs,

The degree of coordination can be measured by a reduction in
the amount of unneccesary overlapping and duplicative efforts, the
number of projects which involve two or more institutions, and
economies realized by cooperative arrangements or by new projects
which build upon existing work. Appendix F lists cooperating
organizations,

[Indicative of Sea Grant's integrative style and synergistic
effect on research is the proposed experimental abalone enhancement
project. This effort to determine if restoring depleted abalone
stocks can be accomplished evolved from several individual research
projects and the investigations by the Department of Fish and Game.
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Past work conducted in southern and central California on kelp
forest ecology and sea urchin populations has extended scientists'
understanding of abalone habitats. This research, coupled with
several short-term studies on biochemical aspects of abalone culture,
helped define biological and ecological mechanisms in abalone culture,
growth, and survival,

Political scientists have built on the biological research in
their assessment of managing California's abalone fishery. According
to an analysis, limiting the number of commercial divers should in-
crease the abalone populations over the years and perhaps allow a
higher level of sustained yield. The combination of public policy
analysis, biological investigations, and ecological studies has
provided an agenda for future research activities for sound abalone
management.

Another goal of Sea Grant's coordination efforts is to develop
agreement among regulatory agencies on baseline studies and standards
to be used in impact assessment, A number of studies, such as
research on thermal effluents and fish cannery discharges, have
been aimed at reducing interagency controversy on environmental impact
assessment. These studies have established procedures for determining
baseline conditions of coastal environments and for evaluating the
appropriateness of various agencies' environmental standards.

The extent of coordination can be assessed by the number of
intracampus and intercampus research projects. For example,
researchers at UC-San Diego, San Diego State University, UC-Santa
Barbara, and UC-Davis are conducting complementary research on the
many dimensions of wetlands management. Joint projects involving
UC-Berkeley, UC=Santa Cruz, and Moss Landing Marine Laboratory
faculty are relating the wetlands research to California's coastal
zone management program. Coastal zone management specialists at
UC-Berkeley and USC convened with local and state government officials
at a two-day workshop to discuss common problems that may occur in
preparing the city and county coastal plans that are mandated by the
California Coastal Act. Geologists at UC-San Diego are working with
lawyers at the University of San Diego on management strategies
that local governments could use to reduce hazards associated with
unstable shorelines. Marine biologists at UC-Berkeley, UC-Santa Cruz,
and Stanford are cooperating on research to develop substitutes for
agar-producing seaweed, San Diego State University, UC-Riverside,
and UC-Davis are conducting cooperative and interdisciplinary research
on crustacean aquaculture and shellfish pathogens. Since coastal
zone management is a multidisciplinary field, research and advisory
projects on this topic require interdepartmental efforts and often
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i .
involye intercampus arrangements. Consequently, environmental
planning, law, economics, political science, transportation
engin?ering, geology, and hydrology have been integrated by the

coastal zone management projects.































































































































































































































































































































































































































































