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Sharpe ' the Skills

K-12 Curriculum University Courses

Vocatiorml Courses

Educational activities of Washington Sea
Grant are varied, to meet  hc differing needs
of i[s many constituencies. In addition to
the public information efforts described
above, educational activities may include
workshops for specific public sectors offered
in response to needs expressed by these sec-
tors. These workshops  nay be organized
and presented by MAP persimnel drawing a
diversified audience from throughout the
state to a central location or [hey may be
offered in the field at vocational-educational
centers associated with MAP, in response to
the needs of certain local constituencies.
Topics covered at these workshops are of
significant interest to those in inarine-rela ed
industries or professions. In North Sound,
Bellingham Vocational-Technical Institute
hosted 600 fishermen in l977 «nd gOO in
l978 in such sessions. Clover Park Voca-
[ional-Technic«l Institute and Grays Harbor
College have engaged in similar efforts.

Somewhat more formal than these work-
shops arc short courses offered for credit at
educational centers associated with Sea
Grant. Onc example is thc short course of-
fered each summer fair K-l2 teachers. This
is typically an intensive two-wcck session in
which teachers study rn«rine subjects. their
applica ion in thc classroom, and thc cre-
ation of curriculum materi«ls for later use,

Recognizing the importance of this K-I2
sector in education, Sea Grant has begun
development of K-12 curriculum materials
and activity packets with the Pacific Science
Center, Part of this effort involved testing
of the materials developed, appropriate revi-
sion, and teacher education, At the close of
I978, two activity packets h«d been printed,
and five more werc ready for the press,
Since no money w«s allocated for printing,
the project sought and rcccived assistance
from thc state's oflice of the Superintcndcn 
of Public Instruction, both in personnel time
and printing support. Thc next activity pack-
ets are due out in early I979. Thc K-l2
project in conjunction with thc Supcrintcn-
den 's office is also docutnen ing statewide
the marine education that now exists so that
areas needing strengthening can be identi-
fied.

Sea Grant is also involved in voc« ion«I
courses at community colleges and voca-
tional-technical schools that can bc taken for
credit over « full school term for in-depth
training. In so ne cases, combinations of
[hesc courses are assembled into lull curricu-
turn progratns leading to a two-year A,A.
dcgrcc h«ving «marine emphasis,

Sea Grant has funded both course devel-
oprncnt and equipment needs for these pro-
grams. Their success record has been excel-
len , «s witnessed by their viability, their
national reputation, and their ability  o place

students in jobs related to their training, The
reporting period saw the phasing out of Sea
Grant support as these programs have ma-
 ured sufficiently  o survive on their own.

The tnarinc trades program at Seattle
Central Community College has completed
development of a personnel training course
in petroleum transportation and handling
that complements other courses in marine
fire fighting, safety, diesel engine repair,
marine refrigeration, and hydraulics. Indus-
try is now cooperating with this program
and is using the available courses io train
industry personnel.

Shoreline Cominunity College used Sea
Grant support to develop two-year programs
for oceanographic marine technicians and
 narine biological technicians, These pro-
gr«ins have developed to such «n extent that
they have been able  o secure contractual
support from federal and state agencies us-
ing students in training to execute needed
field studies. Data collected through this
program werc used to develop habitat de-
scriptions for Page  Sound and to construct
charts portraying bcn hic animal and scdi-
mcnt char«c eris ics thr<!ughou  a large por-
tion of Puget Sound.

At Grays Harbor College, Sea Gran 
funded both an MAP office and an educa-
tional effort in the fisheries technician pro-
gram. An important bcncfit from Sea Gran 
was the development of an initial effort «I-
lo~ing students to become involved in fiel
studies in thc local area. These studies
gradually accumulated a da a base and lcvcl
of cxpertisc enab!ing instructors «nd stu-
dents to secure contractual funding from
other agencies.

The commercial fisherman program at
Clover Park Vocational-Technical Institute
has continued to grow, adding peripheral
areas with Sea Grant assistance. Thc pro-
gram offers speciat courses in marine refrig-
eration «nd hydraulic systems for fishing
boats, and thc course in marine tncchanics
is off [o a strong start.

At the university level, Sea Grant sup-
ports the developinent of innovative classes
for expanding studies in the interdisciplinary
marine areas. This support extends no  only
to single class development, but «Iso to new
curricul~ leading to ncw degree programs in
mar ne studies.

Educational and curricula development
begins with  he process of contemplating the
skills and academic background needed by
students moving into a broad versus a spe-
cific role in society. Thus academic insight
tends to direct the course of events rather
than a specific need being brought to the at-
tention of the campus.

At the University of Washington, there
has been an extensive history of marine ed-
ucation that predates Sca Grant by many
years, Yet the Sea Grant program arrived in
time to help establish a new area of gradu-
a e marine education and to add some spe-
cialized programs to ongoing educational ef-
forts.

In particular, thc devclopnicnt of the
Ins itu c for M«rinc Studies has proceeded
with Sea Grant support, fhis institute
formed the backdrop for developing ncw
curricula at the graduate level, using spe-
cially tailored courses in Iaw, economics,
policy and managemen , and resource use-
all of them applicable to thc marine envi-
ronnicnt. The curriculum «nd course devel-
oprnent for studen s wishing  o study in the
area of resource rnanagctncnt achieved its
primary goal during the reporting period-
the program was recognized by deans at the
University and granted thc right to award its
own m«ster's degree as a fully accredited
program. The variety of course offerings
available to students has been generated al-
most exclusively with Sca Grant support.

Associated with the Institute for Marine
Studies is the Coastal Resources Program,
also developed with Sea Grant support. This
program embraces research, education, «nd

advisory services, with all three components
complemen ing each other. Research was
cotnpleted in analyzing public and private
rights to beaches, streams and lakes in
Washington State. Treaty rights for Indians
involved in commercial fishing were exam-
ined, as was the use of mitiga ion as a toot
in coastal zone manageinent. Of particular
importance was the applica ion of mitigation
to tnarine development, which led to reduc-
ing the uncertainty of proposed mar nas by
private developers.

A study of port developinent and its rela-
tion to coastal zone management was con-
ducted using seaports in six coastal and
Great Lakes states. Findings of this study
are reported in a book entitled Under New
Management: Port Growth and Emerging
Coastal Afanagernent Programs that is just
off the press. The economics of marine rec-
reation was examined to clarify the need for
organization and location of facilities for the
recreational boater.

Ocean Engineering is developing as a
graduate program at the University of Wash-
ing on. Sca Grant has supported its carly
growth, and the subject «rca now offers suf-
ficient diversi y in courses to riiove toward a
viable option in engineering studies.

The College of Fisheries has, for several
years, offered a series of lectures by inter-
nationally known experts for studen s, f«c-
ulty, and others both within and without the
University. These lectures have been well
received, and Sea Grant has published
books based on these lectures. Those pub-
lished during the reporting period include
Aquaculture in Southeast Asia: A Historical
Overview, by Shao-Wen Ling; and A Bal-
anced Science of Renewable Resources, with
Particular Reference to Fisheries, by Henry
A. Regier,

Thus it is obvious tha  the educational
spectrum of Washington Sea Grant during
the reporting period was broad and touched
on many areas.



Finding the Solutions
AquacultureResearch conducted by Sea Grant is usu-

«lly applied research � it strives to solve
problems that have clear and immediate ap-
plicability to the marine area. Research is
fostered to answer needs of thc advisory
program in their efforts to assist  heir re-
spective constituencies. Research is also re-
quired as a componcn  of academic pro-
grains at the graduate level, especially when
these programs are dealing with immediate
issues. Furthermore, research on its own
merit is warranted in the areas of living ma-
rine resources, their inanagcrncnt, harvest-
ing, and processing; industries associated
with these living resources; and develop-
ment of new products.

Fish Stock AE55E55Ille1lfs
From 1976-78, research projects associ-

ated with the techniques of acoustically as-
sessing fish populations were carried
forward on three fronts: techniques of s ock
assessment, actual estimations of fish
stocks, and engineering aspects of acoustical
equipinent and acoustical techniques. The
objective was to develop a total system that
could give accurate counts of numbers of
fish, delineate the size of a school of fish,
deter nine the average individual size, aod
identify the type of fish being observed. In
addition,  hc system was  o be readily us-
able from any vessel in any situation, capa-
ble of looking up or down in the water col-
umn, and usable in a remote operation.

Sea Grant research in hydroacoustic
techniques has drawn considerable national
and international attention. In the Pugct
Sound herring fishery alone, it is estiroated
that acoustic techniques have resulted in
benefits of half a million dollars pcr year. It
is clear that a scheme of enhancing stock
assessment is a valuable tool for rnunugc-
rnent of that stock.

Investigations werc also carried out on lo-
cal fish populations involved in both com-
mercial and recreational fisheries. In
Northern Pugct Sound, recreational fishing
for non-salmonids is intense and has the po-
tential of causing stock depletions. Studies
of these stocks by tagging or by fish counts
will help  o determine whe her observed
fluctuations are natural or are duc to sport
fishing pressures.

Salt marshcs have long been known as
valuable nursery grounds for marine species,
but their specific value to the Pacific Coast
salmon has not been well documented. Sca
Grant studies in thc Skagit salt marsh re-
vealed that chum and chinook salinon usc
these areas and that documentation of food
resources and marsh stream counts of juve-
niles could be of help in predicting adult
run sizes and scheduling releases of
hatchery-reared fish into the marine system.

NORFISH, another research program with
Sea Grant support, is being conducted in
cooperation with the National Marine Fish-
eries Service. It is a joint effort at develop-
ing management tools for regional fisheries
in the Northeast Pacific and Alaskan waters.
Specifically, the project has provided eco-
nomic parameters  o NMFS and the North
Pacific Fisheries Council to deter nine the
potential of the Alaska ground fishery.
NORFISH has provided an analysis of capi-
tal fund distribution in the Alaska shellfish
fleet, developed with NMFS an on-line in-
formation system for foreign fishery
catches, and provided techniques for csti-
rnating nonlinear pararnetcrs in fishery mod-
els applied to Pacific halibut and ycllowfin
tilna.

AH aspects of salmon and shellfish aqua-
culture are areas of cx cnsive research. In-
vestigations are proceeding in the areas of
stock dcvclopmcnt for growth, genetic
traits, diseases, artificial foods, and ha chery
technique reviews. Faculty and staff at the
College of Fisherics at the University are
leaders in these efforts and have hud a long
history in s ock development.

Faculty and students have been studying
the total problem of hatchery rearing of sal-
inonids. including the importance of stock
genetics, fish behavior, pathology and nutri-
tion. Project inves igations are coinparing
salmonid production and survival of s ocks
reared naturally with those rcarcd under arti-
ficial techniques. This effort, carried out in
c xiperation with state and federal agencies.
helps to establish changes in hatchery prac-
tices in bo h state and federal hatchery sys-
tenis. In addition,  hc model ocean ranching
project being conducted will bc used as a
demonstration project when an ocean ranch-
ing bill is considered by the state legisla-
ture.

Pcnculturing of salmonids developed in
Washington as a cooperative effort bctwccn
industry. the National Marine Fisheries
Service, and Sca Gran  has rcvcalcd much
about the problems of growing salinonids in
high-density rearing pens. Survival of the
fledgling industry will require development
of special stocks with improved growth
rates, high feed conversion  o flesh, and
natural resistance to disease. Special s ock
development is under way to crea c u suit-
able genetic strain. At the sante time, re-
search has bccn dcvo cd to the methodology
of innoculu ing fish against the priniary dis-
case. Vihr 'o ring zillnrum, of pcn-reared
salmonids. Studies are focusing on the spe-
cific inechanisrns of pathogcncsis of thc nia-
rinc Vibrio to determine its gcnctic basis,
Early resul s indicate that it is thc pfasmids
of thc Vibrio that have the capaci y to pro-
duce the disease, If it can be shown that thc
virulencc is plasmid-media cd, further steps
can be taken in disease control,

Shellfish are also inarine crops. Oys ers
raised locally arc primarily thc 3upuncsc Pa-
cific oyster. 'I'wcn y years ugo,  hc iinnuul
harvest was I 3,000,$I0 pounds, but the
yield is now down to «bout 5,000,000
pound». Cene ic crosses are being tried on
commercial beds to scc if ncw strains can
bring  he yields back, The development of
genetic crosses and thc raising of oyster
spawn have permitted the transfer of new
technology to oyster seed producers both in
Washington S atc and elsewhere,

Seaweeds, especially those macroalgac
having a high carrugeenan content, are valu-
able for the polymers they contain. These
polymers have wide applicadon in industry
as einulsifying agents. The algae in Pugct
Sound grow very well whenever there is a
subs rate suitable for attachment, but fre-
quently there is a lack of such subs rate.
There is, however, the potential for seeding
an artificial substra e and raising thc algae
in a way convenient to harvest. There is
also the possibility of enhancing the growth
rate by nutrien  enrichment with scwagc ef-
fluen in tunk or pond culture, This has thc
added bene it of having thc algae act as a
nutrient scrubber for discharged cffluent.

New Marine
Products

Sca Grant also encourages development
of marme produc s that have a potential for
creating new markets and uses or for utiliz-
ing waste products, The shells of crubs and
shri np previously discarded as wus c now
have the potential for refinement into chitin
and chitosan with promising applications in
industry. Sea Grant has obtained excellent
results in the introduction of chitin as a
bonding agent in the production of paper,
nonwovcn fabrics, and glass fiber assem-
blages. Chitosan also serves as u clarifier by
helping to remove small particles from
aqueous suspension. A self-supporting in-
dustry could well result, wi h the added ad-
vantage of contributing to total uhlization
and the reduction of wastes in processing,

Other polymers from marine sources also
show potential industrial applications. Ma-
rine plants and animals contain enzyme sys-
terns that produce polymers, and Sca Grant
has been investigating thc brominution sys-
tems in these plants and animals since

brominatcd polyincrs arc in wide use us
flame-rctardunts in the clothing industry. In-
vestigation of thcsc natural bromidcs could
lead to ncw methods of synthesizing or to
new classes of polymers or rnonomcrs with
industrial potential.

l3mtn Engineering
Another aspect of research is that geared

to technology in marine industry, In Wash-
ington Sca Grant, ocean engineering has
played a significant role, Thc inarine acous-
tics program already referred to has a hard-
ware development aspect involving engi-
neering and equipment design. In hatchery
operations, there are also engineering needs
associated with design of thc system and
hardware used in egg incubation and pro-
duction of food compa ihlc with thc s ock
being raised. Thus engineering has a direct
input into better utilization and munagcmcn 
of living resources.

Washington Sca Grant has inountcd un
cnginccring effort to develop pilot plant fa-
cilities to produce economical food produc s
that will be both nutritionally balanced and
capable of meeting thc physical needs of
handfed stocks. Thi» feed roust satisfy a
range of paranictcrs for diverse species go-
ing from  he postlurvul stage to the «dult
stage, Each group at various life stages has
specific dcinands regarding water solubility,
density of food, size and shape of food par-
ticles and nutritional value. Tests are under
way to determine if manufacturing tech-
niques can solve thc requirements of test
species.

Other technological problems arc involved
in processing tish once they are harvested.
Morc and morc, this is becoming a mechu-

nizcd process to assure a high-grade uniform
product efficiently and rapidly produced.
Furthermore, more types of fish arc being
considered for processing  o prevent wastage
of resources, In some cases, this processing
must bc done. at least partially, on board
the fishing vessel for reasons of cconoinics,
quality control, or space limitation. Engi-
neering expertise associated with food proc-
essing is being brought to bear on this prob-
lein to develop inexpensive techniques for
improving the production of' palatable hy-
drolizcd fish tissue anil also techniques of
concentra ing solution of heat-sensitive mate-
rials using submerged combustion.

fn many cases. fishing vessels cncoun cr
safety problems � problems that affect not
only personnel and equipmcnt but also regu-
lations and insurance costs. Washington Sea
Grant is cooperating with  hc hshing indus-
try. thc U.S, Coas  Guard, and insurance
undcrwritcrs to analyze accidents in ter us of
vessel types, geographical location, und
probable causes. These data are being gath-
ered in a Fishing Vessel Safety Analysis
Center, which will «iso examine engineering
aspects of vessels and their operation to cre-
ate a busc for rational safety requirements,
more rcalis ic insurance ra es, und recom-
mendations for hardware changes to help
ameliorate problem areas,

O hcr resources available from the sea are
also truly within thc technological purview
of cnginccrs. Within this reporting period, a
guest lcc urer was sponsored by Sca Grant
to cxarninc thc potential for deriving energy
from the sea. As a class project, his stu-
dents produced a book that gave engineering
dc ails for extracting energy from waves,
tides, current, and thermal gradients � rnute-
rial notably absent from more popular treat-
ments of thc subject,



five

Publishing the Results 76/77/78
Aquaculture

Commercial Fishing

Marine Acoustics

Coastal Zone Management
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