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LOOKING BACK
After a promis

ingyouth and a vigorous

adolescence, the wash

INGTON SeaGrant Pro

gramatthe University of

Washington has matured

and is poised to enter

adulthood.

Washingtonwas

amongthe first states

selected to host a sea

Grant Program. The

NationalSea Grant

College Program was

signed into law bypresi

DENTJohnson on October

15,1966. The first

grants came touw in the

fall of 1969and winter

OF 1970. UW WAS OFFI

cially designated one of

the first four seagrant

Collegeson September

17,1971, along with the

Universityof Rhode

Island, TexasA&M, and

OregonState.

Duringthis

formative stage, federal

responsibility for sea

Grantwas transfered

from the National Sci

ence Foundation to the

National Oceanic and

AtmuspheklcAdministka-

tion (noaa), partofthe

U.S. Departmentof

Commerce, upon NOAA's

creation in October,

1970. During the next

two decades, academic

iNsnTunoNS from all

COASTAL AND GREAT LAKES

STATES AND SEVERAL TERRI

TORIES FORMED A NATION

WIDE NETWORK, THE PART

NERSHIP AMONG UNIVERSI-

TIES, GOVERNMENTS, BUSI

NESSES, AND THE PUBLIC

that is SeaGranttoday.

Sea Grant was

sent iNro the world with

A BROAD mandate from its

visionaryfounders, who

saw itas the aquatic

equivalentofthe"land

Grant" college system.

The Land Grant system

had been created in 1862

for fosteringagricul

tural research, and has

helped make the u.s. the

world'sgreatestagricul

TURAL NATION. With this

MODEL AS A PARTIAL START

INGpoint, Congress

directed the seagrant

program 'ix_>enlist the

nation's unrversities in a

broad-based program of

research, education, and

advisoryservices (out

reach and technology

transfer) dedicated to

the wise use and enhance

ment of marine resources.

Research. Enlistall

appropriate disciplines in

A COORDINATED effortto

better understandthe

marine environment, to

address problemsand

opportunities in managing

marine resources, and to

develop new products

from the seaand new

industryto workon and

in the oceans.

Education. Train skilled

personnelwho can

manage, develop, and

studythe oceans; and

provide better under

standingofthe marine

environmentamongthe

publicat large in order

to promote public stew

ardship ofthe oceanand

COASTS.

AdvisoryServices.

Bring knowledge to the

people including indus

try, agencymanagers, and

the public who both use

the coasts and oceansand

mustdecide among com

petingusesand policies.

Otheragencies

sponsorsignificant

marineactivities, of

course. The Coast Guard

is responsible for safe

vessel traveland policing

ofthe coasts, the army

Corps of Engineers

maintains ourwaterways

and shores. the environ

MENTAL Protection

Agency (EPA), NOAA,

AND STATE AGENCIES MONI

TORWATER QUALITY, MANAGE

FISH STOCKS, AND ENFORCE

REGULATIONS. THE NA

TIONAL Science Founda

tion (NSF), EPA, Army

Corps of Engineers,

Navy, and other branches

ofnoaaconductand

finance marine research,

the private sectoralso

plays a crucial role in

developmentof new



technology in marine

electronics, fisheries, and

seafoodtechnology.

But only Sea

Grant is given the man

date BOTH TO APPLY QUALITY

science to specific prob

lems andto integrate

research, education, and

outreach in a sustained

activity involving a

numberofpartners.

Only Sea Grant is

charged to study the sea,

to help manage itwisely,

andto provtdean under

pinning for marine indus

TRY. And onlySeaGrant

is legislativelymandated

to have a broad public

outreacheffort.

in its first twenty

years, thewashington

SeaGrant Program has

mostly kept a low profile

in the awareness ofthe

general publicand state

government. butanyone

in the marine sector

public or private will

instantly recognize the

name ofSeaGrant.

Whether they know it or

not, SeaGrant touches

upon the daily life of

almost everyone in this

state:

• The fishing industry

andseafood processors,

retatlers, and consumers

• Shellfishgrowers,

managers, and public

health officials

• hydropowermanagers,

electricity users, oiland

gas users

• Waterfrontproperty

owners, shoreline plan

ners, recreationaland

commercialusers

• Boaters, shippers,

ports, consumers of

imported goods, makers of

goodsfor export

• Anyone who uses or

views PugetSound orthe

Pacific coast

WashingtonSea

Granttodaycomprises

three interactingand

mutuallysupportive

components derivedfrom

the three goals of its

ORIGINAL MANDATE. It

sponsors Researchin

numerous productive

AREAS OF MARINE SCBSNCE

AND EDUCATION. It SUP

PORTS AN EXTENSIVE NET

WORK of Marine Advi

sory Services. And it

conducts a vigorous

program ofpublic

Informationamong

researchersandadvisory

specialistsand their

public and private con

stituencies.

inthe following

pages, Washington Sea

Grant'sactf/titesand

capabilitiesare compared

in more detail with its

originalmandate. from

this comparison, it is

clearthat:

• Washington SeaGrant

provides the university

with an ongoing, cost-

effective, and highly

visible outreach mecha

nism thatbenefitsuws

researchand educational

missions.

• Washington Sea Grant

has a demonstrated track

record for helpingstart

new businessesand

industriesand providing

NEEDED TECHNICAL ASSIS

TANCE TO FIRMS AND INDI

VIDUALS.

• Washington Sea Grant

has a proven record of

providing government,

industry, and the public

with the factual informa

tionneeded for wise

conservationand public

stewardshipofthe state's

sensitive marine re

SOURCES.

• Washington Sea Grant

is a wise investment in the

human and natural

resources ofwashington

STATE.



The Spartw Invasion

Analienspecies has taken

rootinWashington's Willapa Bay,

home to half the state's commercial

oysters,worth $11 million dollars

annually, and to young-of-the-year

Dungenesscrab that matureto provide

a substantialportion ofthe $16million

dollar annual catch. The alien is

Spartina, orcordgrass, introduced to

the bayin1894and nowfoundfrom

northern California to British Columbia.

Spartina destroys the habitatforthe

native inhabitantsof the tideflats,

including eelgrass,oysters,and

juvenile salmon,lingcod, herring, and

crab.

Inits first 90years, Spartina

colonizedonly about 430acres of the

bay. Butinthe lastsix years, the

affectedarea has doubled, and it is

predicted to cover30,000 acres—most

ofthe intertidal zone—*y 2030. The

state currentlyhas no means of

eradicating itor even limiting its

spread. Aninteragency federal/state

taskforce has beenexamining

possiblereponses. Now, with Sea

Grant support, Marine Advisory

Servicescoastalfield agent Steve

Harbell, Thomas Mumford of the

Washington Department of Natural

Resources, and Pacific County planner

James Sayce will convenea workshop

infall, 1990, bringing together experts

from aroundtheworld to begin the

search forpossiblesolutions.

RESPONSES

TO STATE

ENVIRONMENTAL

NEEDS

WETLANDS

AND HABITAT

The disappearance of

wetlands and the critical

habitat they provide for

fish and other wildlife is

one ofmost serious issues

facing coastal resource

managers in this state.

Yet it is only recently that

scientific research has

revealed the importance

ofthese habitats and has

provided both basic

scientinc understanding

oftheir ecology and

information that is useful

for theirmanagement.

• Sea Grant researchers

CharlesSimenstad

and Ronald Thorn at

the University ofWash
ington School ofFisheries

are local pioneers in

nearshore and wetland

research. The research

began in the 1970s with

studies that revealed how

juvenile salmon feed in

certain shallow

nearshore waters near

estuaries during their

vulnerable first days in

saltwater. Additional

studies with professor

RobertWissmar re

vealed the vital roles of

nearshore plants in

supporting the food webs

ofthese habitats.

This group has

now teamed up to form

WET, the Wetland

Ecosystem Team, build

ing on earlier efforts by

Sea Grant and others to

establish a strongmulti-

agency estuarine habitat

activity in the Northwest.

One ofits early accom

plishments is an experi

mental restoration ofthe

Lincoln StreetMarsh, a

wetland in the Tacoma

tideflats, with funding

from the Army Corps of

Engineers. Thorn is

documentingan appar

entwidespreadincrease

in the amount ofkelp in

Puget Sound, possibly a

result ofincreased nutri

ents due to sewage

disposal. Sea Grant is

now supporting a broad

effort to select natural

wetlands to serve as

reference sites. These

sites will be useful for

observinglong-term

trends in wetland ecology

and for comparingwith

artificiallyrestored

wetlands to test the

success ofmitigation

efforts, especially for

supportingjuvenile

salmon.

• Long-term SeaGrant

studies by UW fisheries

professorDavid

Armstrongand Donald

Gundersonhave dem

onstratedthe importance

ofcoastal estuaries

habitat for rearing of

Dungeness crab and

English sole. As a spinoff

ofthis research, they

have used Army Corps of

Engineers funding to

develop an experimental

method for mitigatingthe

mortality ofcrab during

dredging ofGrays Harbor

by spreadingoyster shell

on areas oftideflats,

where it creates refuge

and increasesjuvenile

crab survival. A study of

the same refuge phenom

enon in Willapa Bay led

them to the conclusion

that the oyster industry

was a net benefit to crab

populations despite its
use ofthe pesticide
carbaryl, which kills
juvenile crab, to control
infestations ofthe pest

ghost shrimp. Sea Grant
is sponsoringadditional
research on nonchemical

methods for controlling

ghost shrimp.

The same group,

includingbiologistPaul

Dinnel, also studied

Dungeness crab popula

tions in Puget Sound for

the Army Corps, and

found dense concentra

tions ofspawning female

crab at certain times of

year near the proposed

Navy home port at

Everett. As a result, the

Corps modified its dredg

ing plans to avoid harm

ingthe crab population.



OFFSHORE OIL

AND GAS

DEVELOPMENT

IN 1987, the U.S. Inte
riorDepartment's Miner

als Management Service

issued a new Five-Year

Plan for expanding

offshore oil production

along the nation's coast.

The plan included Wash

ington state for the first

time in more than 20

years. Reactions were

strong on all points ofthe

political spectrum, as

some foresaw a mighty

flow ofdollars to the

coastal economy and

others envisioned a

horrifying flow ofspilled

oil. The state legislature,
convinced ofthe need for

more information to

formulate wise responses,
turned to Washington

Sea Grant.

Sea Grant created

the Ocean Resources

AssessmentProgram
(ORAP) and managed
several groups ofworkers
who attacked various

aspects ofthe offshore oil

issue. The result was an

unprecedented series of

books, a series in demand

by scholars and resource

managers in other

coastal states and ac

claimed as the nation's

mostcomprehensiveset

ofstudies ofoffshore oil's

regional implications.

They are being used, for

example, to plan for the

Washingtoncoastal

marine sanctuary re

cently created by Con

gress, and to revise the

estimates ofoil reserves

on the outer continental

shelf. As such, they

reflect the unique capa

bilities ofthe Sea Grant

Program for treating

difficult subjects in an

efficient, unbiased, and

professionalmanner.

Thecompleted

series reached the mar

ketjust days before the

worst oil spill in Ameri

can history, the Exxon

Valdez, and for months

afterward Sea Grant and

its authors were in close

touch supplyinginforma
tion to officials from

Alaska, the federal

government, the Na

tional Academy ofSci

ences, professional

societies, and other states

facing oil development,

such as California,

Oregon, and North

Carolina.

The series, collec

tively titledWashington

State and Offshore Oil

and Gas, comprises five

books:

•State & Local Influence

over Offshore OilDeci

sions, by Sea Grant

researchers Marc

Hershman, David

Fluharty, and Scott

Powell ofthe UW

Institute for Marine

Studies, deals with how

states can maximize their

say in the federal

government's offshoreoil

decision process.

• Coastal Washington, A
SynthesisofInformation,

by Sea Grant science

writerRichard

Strickland and free

lance business and

environmentaljournalist

Daniel Jack Chasan,

reviews the natural and

human resources ofthe.

Washington coastand

how they might be

affected by offshore oil.

• AnAssessment ofthe

Oil & Gas Potential ofthe

Washington OuterConti

nental Shelf, byWilliam

Lingleyand Stephen

Palmer ofthe Washing

ton Departmentof

NaturalResources,

examines and

reinterpretsexisting

public domaingeologic

data and concludes that

the oil potential offthe

Washington coast ap

pears significantly

greater than previously

believed.

• InformationPriorities,

Final Report ofthe

Advisory Committee,

summarizes the findings

ofa panel ofstate and

tribal officials, environ

mentalists, andrepresen

tatives ofoil, fishing, and

shippinginterests on

what the state needs to

learn to cope with the

advent ofoffshore oil.

• Toward a Conceptual

Frameworkfor Guiding

Future OCS Research, by

RogerKasperson of

ClarkUniversity

(Worcester,Massachu

setts), principal author,

£* 5



Oil and Fisheries Might Mrx

One of the more trouble

some aspects of offshoreoil

development is interference with

fishing operationsbyseismic

exploration andotherpetroleum-

related activities. Relations between

geophysical surveyorsand fishermen

inWashington have beensour since

1980, when the geophysical vessel

Geco Alpha snaggedthelines ofmore

thana thousandcrabpots,worth over

$100,000, anddragged them away.

When itappearedthatsuch conflicts

might re-emerge, the statelegislature

askedSea Grant to bring the parties

togetherto discuss theirdifferences. In

1988-89, as partof ORAP, Marine

Advisory Servicescoastalfield agent

SteveHarbell organized several

meetingsof representatives from

federal and state agencies,various

commercial and recreational fishing

groups, andthe petroleum industry.

Hedrewon the experienceofCalifornia

SeaGrantMAS field agentJohn

Richards, who performsa similar

service in Santa Barbara. Oil

development pressureshavenow

eased alongthe Washington coast, but

Harbell's effortslaid the groundwork

for future discussions the issue arises

again.

summarizes a workshop

that discussed how best

to guide scientific re

search to facilitate the

OCS decision process.

• In addition, ORAP

funds helped complete a

sixth book, Coastal

OceanographyofWash-
ington and Oregon,

edited by Michael

Landry (a former UW

oceanographer now at

the University ofHawaii)

and UW oceanography

professorBarbara

Hickey. This volume,

published byElsevier,

compiledthe existing

scientific knowledge in a

series ofpapers by the

experts in this area.

PUGET SOUND

ENVIRONMENT

Puget Sound is one of

Washington'smost

precious resources, and

one that received a lot of

public andgovernmental

attention during the

1980s. Considerable

effort continues to be

expended by Washington

Sea Grant, as well as

others, trying to under

stand the Sound's prob

lems, both natural and

human-caused, and to

remedy them or prevent

theirspread.

PugetSound Books

Well before the

flurry ofinterest in Puget

Sound in the 1980s,

Washington Sea Grant

recognized the need

amongresearchers,

industryspecialists,

resource managers, and

the general public for

reliable reference works

on the subject. The result

was the timely Puget

Sound Books series,

which has been ac

claimed by readers at all

levels and become widely

used in the marine

community. For ex

ample:

• After reading the first

volume, businessjournal

ist Daniel Jack

Chasan's The Water

Link, a history ofPuget

Sound as a resource, one

reviewer called on read

ers to "take notice ofthis

series," and another

predicted it would tell the

public "a great deal about

the Sound and its re

sources" and would

"facilitateplanningfor

conservation and devel

opment."

• The Coast ofPuget
Sound, by geologist John

Downing, now at the

BattelleMarine Labora

tory in Sequim, Washing

ton, was termed "an

excellentreference"

offeringpractical assis

tance to coastal engineers

and landowners. It

provides ample descrip

tions ofshoreline pro

cesses, as well as a step-
by-step guide to obtaining
shoreline permits in this

state.

• Sliellfish and Seaweed

Harvests ofPuget Sound,

by aquaculture consult

ant Daniel Cheney and

Thomas Mumford of

the Washington Depart
ment ofNatural Re

sources, has been called
"fascinatingand highly

informative."

• The series as a whole

was termed "a priceless
resource for citizens of

the Puget lowlands" and
for "all those who live on

estuarinewatersheds."

"Had this kind ofseries

been available in time for

eastern estuaries,"said

one reviewer, "itmight

have saved Chesapeake

Bay."

ToxicPlankton

Paralyticshellfish poison

ing (PSP) is a toxic

condition that infests

clams, mussels, and other

bivalve shellfish when a

certain species ofplank

ton,Protogonyaulax

catenella, blooms in the

water. The condition can

cause paralysis and
death in humans and

other animals that ingest
the shellfish. PSP has

been present along the
Washington coast as long



as anyone knows, but it
invaded Puget Sound for

the first time in 1978 and

has been spreading ever

since.

• Years ofstudy by Sea

Grant fisheryresearchers

Kenneth Chew and

LouisaNishitani

provided tantalizingclues

but no clear answers to

the causes ofPSP out

breaks. They did un

earth some connections

towater temperature;

the toxic plankton does

not bloom below 14°

Celsius, and outbreaks

are more frequent during

warm "El Nino" episodes.

They also determined

that"breedingbays,"

such as Quartermaster

Harbor on Vashon

Island, may export

toxicity to other areas in

the Sound, and that fish

kills can occur during

severe PSP outbreaks.

• Considerable progress

has been made in re

search to help prevent
humans from being
poisoned by toxic shell

fish. Researchers super
vised by food science

professorJohn Liston

perfected a chemical

technique for measuring
the types and amounts of

PSP toxins in plankton

and in shellfish tissues.

The technique has great
research value, but its

mostvaluable application
will be in reducing the
need to sacrifice live mice

to test toxicity levels

presentat shellfish

gatheringbeaches.

In addition,

Listonhas supervised

experimental work on

methods to remove toxins

from shellfish meat and

so make it safely edible.

So far, his group has been

able to remove as much

as 92% ofthe toxicity by

prolonged rinsingwith

highlypurified water.

Unfortunately, this

acceleration ofshellfishes'

natural cleansingprocess

works only in the labora

tory, and is not safe to try

at home. But Listen

colleagueBarbara

Rasco has also found

that PSP toxins can be

broken down by strains of

bacteria in the sediment,

raising the hope that

biochemical methods

might be developed to

completelydetoxify

shellfish for human

consumption.

• There are additional

bright prospects for an

improved system to give

early warning ofPSP

outbreaks. Professor

Mary Jane Perry ofthe

UWOceanography

School is developing
antibodies that react to

the presence of

Protogonyaulaxcells.

This immunological

approach should yield a

simple, rapid, and sensi

tive method for identify

ing the earliest stages of

plankton blooms that

cause PSP. This advance

notice would aid public

health officials and

commercial growers in

monitoringoutbreaks

and keepingunsafe

shellfish from reaching
consumers.

MARINE

DEBRIS

THE ISSUE ofwaste in

the oceans is washing

over the national con

sciousness, as seaborne

trash repeatedly fouls our

shores and kills thou

sands ofmarine birds,

mammals, fish, and

turtles annually. The

remedy for this situation

is a combination oflegal

action and community

education.

• Washington Sea Grant

MarineAdvisory Services

responded in 1988 by

publishing Plastic in the

Ocean: What are we

Doing to Clean it Up? It
informs the marine

community and the

general public about stiff

new controls imple

mented by the Marine

Plastic Pollution Re

search and Control Act

(MPPRCA) of1987 on

ocean dumping ofplastic

and other waste.

Written by

Xanthippe Augerot,

assistant to the director

ofWashington Sea

Grant, the publication

Genetic Fingerprnhng of Puget

Sound Bacteria

Fecal contamination of

nearshore waters, as indicated by

coliform bacteria, is one of the most

pervasive and most intractable

pollution problemsfacing PugetSound

today. More shellfish beds are being

closed because ofthis problem every

year. Bacterial contamination can arise

from such sources as sewage

treatment plants, wild andfarm animal

waste,faulty septic tanks,and urban

surface runoff. In most cases,

however,the contaminationis hard to

controlbecause ofthe difficulty of

pinpointing its source.

ProfessorJerryOngerth

and postdoctoral fellow Mansour

Samadpourofthe UW Department of

Environmental Health are applying an

innovative newbiotechnological tool,

called ribosomal RNA typing

(ribotyping), to trackdownsources of

these bacteria. Ribotyping is

analogousto the DNA fingerprinting

method nowbeing introduced as

evidence in some courts. Dr.

Samadpour developed thetechnique



8 while a graduate student in food
microbiology at the UW Fisheries

School.

Ribotyping enablesthe

scientists to match chromosomal

markers in bacteria isolated from

shellfish,sediments, and water in

PugetSound to those from various

suspected sources bycomparisonof

ribotyping profiles. Thetechnique is

beingtested firstinnorthernPort

Susan,a largePugetSound baywhose

potential production of 500,000 pounds

ofshellfish per year is currently

restricted because of bacterial

contamination. TheTulalip Tribe,

which managessome ofthe affected

shorelinesin PortSusan, is assisting.

describes how various

types oftrash (including

paper, glass, metal, and
food waste as well as

plastic) should be

handled and summarizes

the potential impacts of
the new law on recre

ational boaters, fisher

men, beachgoers, public

and merchantvessels,

ports and marinas, and

offshore platforms. It

also lists other resource

materials on the subject

and summarizescurrent

state and regional

cleanup activities from

around the country.

AuthorAugerot and

MAS staffers also served

on a statewide Marine

Plastic Debris Task Force

created by the Washing

ton Departmentof

Natural Resources

(DNR) to mitigate debris

problems, enforce the

MPPRCA, and educate

the public.

• Responding to the need

to reduce marine debris

in Puget Sound, Wash

ington Sea Grant Marine

Advisory ServicesNorth

Sound Office created a

Marine Debris Pilot

Project in debris collec

tion and boater education

at Squalicurn Harbor in

Bellingham. Modeled

after a similar project in

Newport, Oregon, the

startup was supported in

part by Public Involve

ment and Education

Funds from the Puget

Sound Water Quality

Authority. Coordinator

Patti Mullin and former

marine field agent Jim

Humphreys issued

three publications and a

poster which were dis

tributed to boaters and

recreational and commer

cial fishermen in

Squalicurn and other

marinas around Wash

ington and other states.

The Port now

collects cardboard, wood,

metal, and netting and

otherplastics from
fishermen and recre

ational boaters for recy

cling. Despite some

initial skepticism, the
Bellingham program

receivedconsiderable

media attention and is

being used as a guide for

similar programs at

marinas in Seattle, Port

Townsend, PortAngeles,

and Sequim; across the

nation in Texas, New

York, and Maine; and

even as far away as

Taiwan. MAS has also

been consulted on debris

disposal at the ports of

Grays Harbor and

Hwaco. Sea Grant's

poster and its logo were

adopted by the Washing

ton State Task Force on

Marine Debris, and the

poster also is riding the

high seas aboard the

vessels oftheAmerican

President Lines and the

U.S. Navy.

RESPONSES TO

STATE ECONOMIC

NEEDS
HIGH SEAS

FISHERIES

Washington State has

the nation's largest

fishing fleet. Accordingly,
Washington SeaGrant

supports some ofthe
nation's top fishery

researchers, whose

analyses are vital for the

development, safety, and

prudentmanagementof

the state's fish resources

and its burgeoning

fishingindustry.

• Sea Grant researcher

RobertFrancis, direc

tor ofUWs Fisheries

Research Institute, has

been studying two fisher
ies that are extremely

valuable toWashington.

He and co-workers found

new evidence that

salmon runs from Cali

fornia to Alaska are

affectedby large-scale
conditions in the open
Pacific Ocean. These

conditionscomplicate

enhancementmeasures



taken on land, such as

hatchery releases.
Francis also published

outspoken views on the
need to preserve vanish

ing wild stocks ofsalmon.

In addition,

Francissupervised

postdoctoral associate

TimothyMulligan

(now at Humboldt State

University in California),

who analyzed the bone

chemistry ofBeringSea

pollock. This species

supports the world's

largest fishery and forms

the backbone of

Washington's

groundfishingindustiy.

Mulligan'sresults

showed that pollock

stocks spawning in U.S.

waters are fished by

Japan and other nations

in the international

waters ofthe "Donut

Hole," and therefore

couldrequire interna
tional conservation

efforts.

• UW Fisheries professor
DavidArmstrong
began surveyingthe
Dungeness crab popula
tions ofthe Washington
coast with Sea Grant

support in 1983. At that

time, the crab fishery was

in a prolonged slump for

unknownreasons.

Armstrong and his co

workers quickly discov

ered that the population

appeared to be sustained

in these lean years by

juvenile crab thatma

tured in the sheltered

waters ofthe Grays

Harbor and Willapa Bay

estuaries. When the

fishery staged a dramatic

recovery in 1988, the

researchers were able to

link it to their data that

showed a high survival

rate ofjuveniles on the

outer coast, as well as in

the estuaries, in 1984.

The search continues for

the ocean conditions that

may promotejuvenile

crab survival.

•The tragic 1990 sinking

ofthe Seattle-based

factory vesselAleutian

Enterprise inAlaskan

waters reminds us ofthe

never-endingdangers of

high-seas fishing. Many

may recall, as well, when

theWashington-based

sister crab boats,Altair

andAmericus, capsized

and sank in the frigid

BeringSea in February,

1983, with their crew and

full loads ofking crab.

Then as now, probing

questions were raised:

What caused the acci

dents? Could they

happen again?

During its 1983

investigation, the Coast

Guard sought help from

mechanical engineer

Bruce Adee, director of

UWs FishingVessel

Safety Center, who had

been studying fishing

vessel stability with Sea

Grant support. Adee

usedelectronically

monitored scale models of

the ships, together with

pre-accidentphotos and

specifications from sister

ships. He determined

that the ships were

carrying 50 tons ofextra

weight, which contrib

uted to their instability.

This finding changed the

course ofthe investiga

tion and resulted in

improved safety mea

sures for the fishing

industry as a whole.

Issues ofunstable loading

also appear* to be involved

in the capsizing ofthe

AleutianEnterprise, a

fact that reveals the

unfortunatelycontinuing

relevance ofAdee's

research.

Washington Sea

Grant MarineAdvisory

Services also plays an

active role in fishing

vessel safety. MAS staff

participated in a West

Coast regional assess

ment offishing vessel

safety for the National

Research Council Marine

Board.

HIGH-TECH

INNOVATION

Washington Sea Grant

has helped sponsor some

ofthe most technologi

cally audacious research
in marine science, help

ing build a "center of

excellence" on the UW

campus.

• OceanographerJohn

Delaney is one ofa cadre

ofresearchers from

around the world who

founded RIDGE (Ridge

InterDisciplinaryGlobal

Experiment). UWis

national headquarters for

Water Quality Speoausts

Suburban and rural water

quality are proving to be stubborn

problems inPugetSoundmanage

ment,since theyareaffected by the

dispersed, small-scale activities of

numerousindividuals. Washington

Sea GrantMarine Advisory Services

and Washington State University

Cooperative Extension, with funding

from the state legislature, havebeguna

pilot education project toaddresswater

quality issues in Mason, Kitsap, and

Jefferson counties.

Sea Grant has created two

newpositions for water quality

specialists, having primary responsibil

itytoaddress PugetSoundwater

quality issues andto assist commercial

and recreational shellfish growers.

Theywill complement twoCooperative

Extension specialists whofocuson

upland andfreshwater activities

affecting PugetSound waterquality

and local watersheds.

Serving southern Puget

Soundas water quality specialist from

an office in Shelton is Paula

Cullenberg, whomostrecently was

Marine Advisory Services field agent

for Alaska Sea Grantinthe Bristol Bay

and Aleutian Islands regions. Paula

alsohasexperience as a water quality
specialist for Indian tribesandthe

Alaska legislature, andearned herM.S.

in fisheries at UW.

Sea Grant newcomer James

Bolger will coverthewestern Sound

from a base at PortOrchard. Bolger,

former seniormarineinterpreter and



10 volunteer coordinator at theMonterey
Bay Aquarium inCalifornia, returns to

Washington, where hewasan

instructor with the Seattle Aquarium
and Pacific Marine Research, as well as

being a staff oceanographer and
earninghis M.S. at UW.

Thefour specialists will

work as a teamtodevelop educational

activities to help resolve local water

quality problems inthethree-county
area. If successful, thisregional, two-

university approachwill be extendedto

all thecounties inthe PugetSound

basin.

Workshopsat Fbhermen'sTermnal

The Fishermen's Terminal

office inSeattle isa cooperative effort
ofWashington Sea GrantMarine

Advisory Services andthe Marine

Technology Branch ofSeattle Central

Community College. Itis located inthe

heartofthe largestconcentration of

fishingvessels inthe state.

ScottHarrington isa

veteran Marine Advisory Services

commercial fisheries field agentat the

Fishennen's Terminal OfficeinSeattle.

Heworks onan eight-month Sea Grant

assignment,thenworksforhimself

fishing during summer. Asa result, he

"knowsthe ropes"ofcommercial

fishing, and duringthe offseason he

shares thefruits ofhisyearsof

experiencewith otherfishermen. He

fieldsa steady streamof "How-To"

questionsthatrangefrom finding jobs

this program to coordi

nate global research on

thp mid-ocpan ridge

system, a submerged

mountain chain that is

the longest on Earth.
Delaney and co-workers

Russell McDuffand

Adam Schultz study

the Juan de Fuca Ridge
offthe Washington coast.
There they are pioneer
ing the technology for

monitoringthe harsh

hydrothermal vent

environment two miles

below the sea surface.

• Engineer John Hart

ofUWs Applied Physics
Laboratory(APL) over

saw production of

Seashuttle, a free-swim

mingundersea research

probe. Four feet long and
weighingjustsixteen

pounds,Seashuttle

gathers data on seawater

temperature and salinity

as it follows a pro

grammed course and

returns to its mother

ship. It was tested

successfully byAPL

oceanographerJamie

Morison under the

Arctic pack ice in spring,
1989.

• In July, 1990, UW

oceanographerPaul

Johnson and the Seattle

engineeringfirm

Williamson & Associ

ates conducted success

ful Puget Sound testing
ofa new undersea geo
logic drill. It is designed
to be the world's only
"over-the-side"deep-sea
drill that can be shared

and operated by standard
oceanographicresearch

vessels. Small and

relatively inexpensive, it

is intended to answer a

pent-up demand among

oceanographersworld

wide. Even before the

final design was finished,

Johnson was flooded with

calls from scientists as far

away as Australia and

Germany.

Additional tests in

the deep ocean are

planned for fall, 1990.

The drill is then sched

uled to go on a 1991

expedition aboard the

West German icebreaker

Polar Stern to the Arctic

Ocean, whose rock

bottom has never been

drilled. The results could

be ofimmense value for

understandingglobal

plate tectonics and

climatic change, and

should have naval appli

cations as well.

BOOSTING THE

BIOLOGICAL

BOUNTY

Washington SeaGrant

has been a proud sponsor

ofa number ofyoung

enterprises that are

expandingthe uses of

marine living resources,

sometimes in surprising

ways. The accomplish

ments ofthese enter

prises range from turning

waste material into high-

value products to reduc

ing die-offs and improv

ing the genetic stock of

fish and shellfish. To

gether, these projects

help sustain

Washington's position as

having the most diverse
set ofaquacultural

enterprises in the coun

try.

Chttin is ExcrnN5

Oncejust a pesky
waste product ofthe

shellfishprocessing

industry, chitin today is a

hot commodity with a

growing spectioim of
uses. Chitin is a struc

turalcarbohydrate,
similar to cellulose, and is

a major component ofthe

shells ofcrustaceans such

as crabs and shrimp.

When converted to

chitosan by a simple
chemical process, chitin's

marvelous properties are

liberated for human use.

It has applications as a

filtration material,fabric,

and animal feed. Its

biodegradabilityand

nonallergenic, antifungal,

andwound-healing

properties make it a

valuable medical mate

rial for sutures, artificial

skin, dressings and

ointments, and even

contactlenses.

• Washington Sea Grant

has been in the forefront

ofsupportingresearch on

purification and uses of

chitin. As an outgrowth

ofearly research, the
Protan Company now
processes chitin from

crab and shrimp shells at
a plantin Raymond,
Washington, and mar

kets chitosan from



Woodinville for treating

wounds and for filtering
wine and beer, swim

ming pool water, and
other liquids. The
Vanson Chemical Co.

ofRedmond, Washing

ton, has developed and

now markets chitin

derivatives for waste

watertreatment,and

Polychite, also of

Redmond, markets a

chemical for cleaning

swimming pools and

spas. Plant Pathology

professor Lee Hadwiger

atWashington State

University is investigat

ingthe genetic mecha

nism that enables

chitosan to confer resis

tance to fungal pests on

wheat and pea seeds.

This valuable property
increases wheatyields as

much as 20 percent and

has led to its commercial

marketing by the
BentechCorporation

ofClackamas, Oregon.

• One ofthe Sea Grant

pioneers ofchitin chemis

try was Forest Resources

and Chemical Engineer
ingprofessorGraham

Allan ofthe University of

Washington. Currently

he is studying how to

bond chitosan to various

types offibers to impart

special qualities to fab

rics. He also is investi

gating the ability to

chitosan to promote

nerve regeneration. For

the future, Allan foresees

a day when chitosan will

bemanufactured through

bioengineeringto relieve

the shortage ofraw high-

grade chitin that is

expected to emerge as

commercial applications

expand.

DesignerSalmon

Afteryears of

research on producing

larger, longer-lived, and

hardierPacific salmon,

scientists are perfecting

methods for creating new

breeds ofsalmon that

combine the best traits of

differentexistingspecies

and stocks. The resulting

hybrid fish should benefit

both salmon growers and

consumers. Two differ

ent approaches are under

study.

• Professor Gary

Thorgaard ofWashing-

ton State University in

Pullman and professor

James Seeb, now at

Southern IllinoisUniver

sity, have successfully

createdhybrid

"chumook"salmon.

These fish can adapt to

salt water at an early

age, like their chum

mothers, but have meat

quality resembling that

oftheir chinook fathers.

This combination should

increase the yield from

salmon net pens. In the

past such hybrids usually

died. But when specially

treated as eggs to trans

form them into triploids,

with an extra set of

chromosomes, the hy

brids survive well and

show promisinggrowth

incaptivity.

The second and

separate approach

involved more than ten

years ofclassic selective

breeding in salmon by

UWfisheries professor

William Hershberger

andco-workers, including

graduate studentJames

Meyers. Starting in

1977, they developed

coho salmon strains that

grew 30% faster in the

hatchery and 60% faster

in salt water net-pens.

As a result, juvenile fish

could enter salt water

earlier, and adults

reached market size 30%;

sooner.

Thetriploid

technique was developed

in the early 1980s by

Thorgaard,Hershberger,

and Fred Utter and

Orlay Johnson ofthe

NOAA Northwest Fish

eries Center. Its original

purpose, and still a

source ofgreat promise,

was to eliminate spawn

ingand subsequent

death, thus potentially

granting net-pen salmon

increased size and life

span, and preventingthe

flesh deterioration that

normallyoccurs before

spawning.

• Fisheries professor

Walton Dickhoffalso

can produce sterile

salmon using the male

hormonetestosterone,

administered to embryos

in a bath and in their

feed. Released to Puget

Sound in a joint program

with the Washington

DepartmentofFisheries,

to fixing and maintaining engines and

othergear,preparing business tax

forms,and obtaining properlicenses

and safety certification.

Sarah Fisken, who also

fishes, is a program assistant with

Harrington at Fishermen's Terminal,

and works part-time ata satellite office

inPortAngeles. Together, theycall

upon a broadnetwork ofexperts in

respondingto inquiries. Inaddition, a

primary activity is to coordinate and

teachworkshops on practically any

topicthat pertainsto the fishing

industry: use ofradar,practical

navigation,net mending,outboard

motormaintenance, batterymainte

nance,dieselenginetroubleshooting,

watersafetytraining, corrosioncontrol,

firstaidat sea, hypothermia, marine

meteorology, hydraulics, rulesof the

road, fiberglass maintenance, seafood

handling, woodmaintenance and

repair, andhowto catchbottomfish.

Theseworkshops centeraroundthe

PugetSoundarea, but havebeen

extended to theWashington coast and

Columbia River areas as well. A similar

set oftopics wasalsocovered by

formerMAS North Soundagent Jim

Humphreys inclasses cosponsoredby

the Bellingham Vocational-Technical

Institute duringwinter, 1989.

Bosoncs

A modest former bakery inthe

Wallingford districtofSeattlehouses

one of the world'sleading developers

and manufacturers ofhydroacoustic,

navigational, and image-processing

11



12 technology forfisheries and environ

mental assessmentapplications.

Biosonics, Inc., beganbymaking

instruments foriocaiing, ideniiiyiny,

counting, andtracking fish using

ultrasonicsound waves, or sonar.

Founded in 1978, Biosonics

nowemploys35peopleand grosses

morethan $3million inannualsales,

dollars that flow back into the state

economyfrom customersfrom around

theworld. Their technology has

become the worldwide standard and is

indispensable formanaging Columbia

River salmonand Washington and

Alaska herring populations.

Bioacoustic techniques areestimated

to have increased catches of these

species byseveralmillion dollars

annually ingoodfishing years. More

importantly, theygive salmonid

managersbetterestimatesofquantities

such as returnsandescapements,

which arecritical toeffective manage
ment inyears whenpopulations are

low.

Thecompanycommercial

ized bioacoustic technology thatwas

developed with supportfrom

Washington Sea Grant during the

1970s. Sea Grant was instrumental in

funding UW engineering professor

John Ehrenberg and fisheries

professorsRichard Thomeand Ole

the resulting fish have

been found to live longer

and grow larger. What's

more, the fish remain at

sea to be caught by
fishermen instead of

returning to spawn.

• Ronald Hardy ofthe

NorthwestFisheries

Center in Seattle has

developed methods for

boosting the amounts of

heart-healthy fish oils in

farmed salmon. The

results raise the possibil

ity ofcustom-growing
salmon in net pens as a
tasty and economical

source offish oil for

people who need to

reduce theircholesterol

levels. Somedayfishery

scientists, doctors, and

dieticians mighthelp

consumershand-pick

their fish, like varietals of

wine, to gain health as

well as taste benefits.

By addingextra
oils extracted from fish-

processingwaste to

normal salmon feed,

Hardy can raise the level

ofvital omega-three (Q. -3)

fatty acids in farmed

Atlantic salmon meat,

usually fairly low in oils,

to levels as high as those

in almost any wild

salmon. Hardy stresses

that he is not ready to

recommend which fish

people should buy for

specific dietarybenefits,

because individual people
respondvery differently
to the same treatments.

Butmedical specialists
agree that eating fish is

superior to takingcap

sules as a way ofadding
fish oil to the diet.

Why Do They Dm?

Each year, from

springthrough fall, up to

90% ofyearling salmon,

especiallyAtlantics, die

afterbeingtransferred

from freshwater hatcher

ies into saltwater net-

pens in Puget Sound.

The losses cost local

growers millions of

dollars every year. The

exact causes ofdeath are

a mystery. Researchers

at the University of

Washington School of

Fisheries, with funding

from the Washington Sea

Grant Program, are

spearheading attacks on

this problem, which also

afflictsnet-pen salmon

growers from British

Columbia and as far

away as Chile, Scotland,

and Norway.

• Conditioningand

Stress —A group led by

professorWalton

Dickhoffis measuring

salmon's resistance to

physiological stresses

such as the transition

from fresh to salt water.

Simpleexhaustion may
be a cause, but stress

mayincrease susceptibil

ity to disease and harm

ful plankton. Observing

such properties as growth

hormones and enzymes,

Dickhoffhas found that

most fry are transferred

to salt water too early in

spring, and many sur

vive better ifkept in fresh

water until the fall. Fry

also survive better ifthey

are kept cool in the

winter, and iflights are

used to simulate the

longer days ofspring
during this period.

• Kidney Disease —

ProfessorMarsha

Landolt is leading a

teamusing biotechnology

to develop a vaccine

againstBacterial Kidney

Disease (BKD), the most

common and serious

disease affectingsalmon

and trout worldwide. It

is difficult to find a stock

offish anywhere in the
U.S. that is free ofthe

disease, and BKD is a

particularproblem now

in British Columbia and

Chile. A preventative
vaccine could save grow

ers millions ofdollars, but

currently there is no

vaccine, nor even any

antibiotics approved for

use in food fish, that can

control the disease.

Landolt and her co

workers plan to locate the

BKD gene and splice it

into common laboratory

bacteria tomass-produce

antigens, the raw materi

als for large-scale immu

nization offish in water

baths.

Shellfishand Seaweed

Culture

Over its short life,

Washington Sea Grant

has helped revolutionize

shellfish culture in

Washington State. The

values ofselective breed

ing and genetic research



hasbeen demonstrated,

new breeds have been

developed, and technol
ogy transfer has fostered
a variety ofshellfish

enterprises and a nascent

seaweed industry as well.

• Shellfish. The leader of

the transformationin

shellfish culture has been

fisheries ProfessorKen

neth Chew, who has

guided numerous tal

ented students. Research

conducted through his

laboratory, in conjunction

with commercial growers,

has virtually created two

shellfisherieswhere none

existedbefore.

The Manila clam

(Venerupisjaponica)'was
introducedunintention

ally into Northwest

waters from Japan in

shipments ofoyster seed

during the 1930s and

'40s. Popular as a

"steamer" clam, it is an

excellent clam for sport

and commercial produc

tion because ofits high
survival rate, rapid

growth, and ease of

diggingand culturing

artificially. Nevertheless,

Manila clam fisheries

essentially did not exist

before 1970, when only

500,000 pounds were

harvested. During the

1970s, Chew and his

associatesconducted

research on the natural

characteristics ofthe

species and on methods

for supplementingstocks

throughmariculture.

As a result,

Washington is now the

world's largestproducer

and exporter ofManila

clams, yielding4-5

million pounds peryear.

The estimated market

demand for this species

would support even

double this production

level. With funding from

the state legislature,

Chew, DougThompson
ofthe Washington De

partmentofFisheries,

and Washington Sea

GrantCommunications

are currently updating a

popular 1982 publication,
A Guide to Manila Clam

Aquaculture inPuget
Sound, intended for

commercialgrowers,

publicbeach managers,

and private beach own

ers.

A similar line of

research during the same

period has led to the

appearance ofthe blue

mussel (Mytilus edulis) at

fish counters and on

restaurant menus. This

delicacy, longpopular

among Europeans, is

now vying for the atten

tion ofU.S. consumers. -

Chew's crowning

research achievements,

however, have been in

oyster culture. From

difficult times 20 years

ago, Washington'sgrow

ers have built up their

industry until they now

produce 30 to 50% ofthe

nation's oystercrop.

Chew's Sea Grant re

search on hatchery

techniques and selective

breeding has been instru

mental in this phenom

enal success.

In Chew's most

recent and most spec

tacularaccomplishment

in oyster culture, gradu

ate students Standish

Allen (now at Rutgers
University) and Sandra

Downingperfected a

chemical techniquefor

creatingtriploid oysters.

Like similarly treated

salmon, triploidoysters

have an extra set of

chromosomes and are

essentiallysexually

sterile. Thus, they

remain firm, meaty, and

sweet during the spawn

ing season from May

through August (the

months with no "R"). The

result is the potential to

offset the 70% drop in

state oyster sales during

summer.

Although they

were denied a patent for

their technique, Chew,

Allen, and Downing's

applicationstimulated

the U.S. Patent Board's

historic 1987 decision

that animal life is patent

able. Patent or no, at

least two commercial

hatcheries and several

growers inWashington

are now geared up to

produce triploids in

commercialquantities,

and thereby to change

the face ofthe global

shellfish marketplacefor

both consumers and

growers.

Mathisen, who founded the marine

acoustics programat the UW School of

Fisheries. Asthe programdrewin

manyotherbenefactorsand workers,

Sea Grant always played a very

important part. Itprovided graduate

support forAlan Wirtz, designerofthe

basic echo sounder and co-founder of

Biosonics with his advisor, UW

electrical engineering professorWilliam

Acker.

Dietary Fish Oil

Dr. Robert Knopp ofthe UW

Department of Medicine and nutritional

sciences professor Marian Childs have

been investigating the effectiveness of

dietary fishoilsupplements. Theyfind

that large doses ofQ-3 fattyacids (nine

gramsperday)can cut levels of

dangerous bloodtriglyceridesin half,

reducing theriskofpancreatitis. The

responses they observed inblood

cholesterol weremorecomplex,

however, and appeared to depend on

family history. Theirresults suggest

thatfish oil helpssome people lower

theirtotalcholesterol levels, butmay

actually raiselevels ofharmful low-

density (LDL) cholesterol insensitive

subjects. Theyare continuing to study

howto identify appropriate patients for

fish oil treatment.
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14 Terry Nosho and the Noxious

Plankton

InSeptember, 1989, a

multimillion dollar tide ofdeath swept

through salmon farmsintheSanJuan

Islands and the Strait of Juan de Fuca.

Thetinybut lethal agent ofthis plague,

which cost some growersnearly their

entire fish production, wasa bloom ofa

single-celled species ofplankton called

Heterosigma.

Washington Sea Grant

Marines Advisory Servicesaquaculture

specialist Terry Nosho works closely
with salmongrowers,as well as with

otheraquacultureenterprises. Hesaw

the financial losses and recognized the

needto helpthe industry. Although

there is no known wayto preventthe

outbreaks, Nosho knew that there was

a body of knowledgeamong scientists,

including some from British Columbia

wherethis problem hadexistedfor

years. Noshoquickly organized a two-

dayworkshopforgrowers, heldin

February, 1990, on the UW campus. He

invited managers and researchers from

the U.S. and Canadato speak about

howtheyrespond to noxiousplankton

blooms. Asummaryofthis workshop

is now available.

Inaddition, Sea Grant had

just initiated a projectby professors

Karl Banse and Frieda Taub to monitor

salmonmortalities inPugetSound and

tryto learn moreabouthow

Heterosigma causes them. Aspartof

theworkshop, graduatestudent Jack

Renseland UW oceanographers Rita

Homer and James Postel conducted a

• Seaweed. UW Botany

professorJ. Robert

Waaland, working with

Thomas Mumford of

the Washington Depart

ment ofNatural Re

sources, helpedpioneer

Puget Sound farming of
nori, the edible seaweed

used in the Japanese

dish sushi. Nori, made

from the red seaweed

Porphyra, is the world's
mostvaluable aquacul-

tural crop, worth more

than one billion dollars

annually. WithWaaland

working in the laboratory

and Mumford in the field,

and the participation of

local farmers, several

native species have been

domesticated. They

should offer a wide range

oftastes, textures, and

growth conditions, and

should have greater

resistance to local pests.

Waaland also has made

substantial progress at

propagatingplants

vegetatively, instead of

sexually—aprocess

analogous to rooting

cuttings in land plants.

This ability has immedi

ate applications for

research, and in the

future could greatly

simplifynori farming.

Puget Sound nori

also has biotechnological

uses. A pigment from

Porphyra is marketed

and used as a fluorescent

label for antibodies in

medical research by

Cyanotech, a

Woodinville firm. Com

mercial growers are

studyingother possible

edible seaweed crops

such as kelp pickles.

Discussions are under

way with the Port

Gamble Klallam tribe,

which has an aquacul

ture site. Another possi

bility is a land-based

culture system for nori,

either locally or alongside

OTEC (OceanThermal

EnergyConversion)

facilities, large-scale

renewable energy

projects currently pro

posed offHawaii.

Waalandnotes

that seaweed farming

had the potential to

reverse the usual flow of

technology across the

Pacific: it originated in

Japan, but PugetSound

ers have copied and

improved upon it. Do

mestic seaweed was

already beginningto

supplantJapanese

products in the small but
growing local market
place. Local nori growing

is encounteringpublic

opposition,however,

mostly from owners of

upland property over

lookingpotential nori

farms and from fisher

men who fear being

displaced from accus

tomed waters. So

Waaland's findings may

instead benefitgrowers

in other countries such as

China, England, New

Zealand, Canada, and

Japan.

MARINE

ADVISORY
renin s~+-t a t TCirpQ

HELP

BUSINESSES

AND

CONSUMERS

SOME OFWashington
Sea Grant's greatest

benefits come notjust

from the research it

sponsors but also from its

special role in dissemi
natingresearchknowl
edge to those who need it.
MarineAdvisoryspecial

ists, based on the UW

campus but ranging far
afield in their profes

sional rounds, provide a

valuable linkage between

the ivory tower and the

rest ofthe marine com

munity.

• John Peters, seafood

specialistwithWashing
ton Sea Grant's Marine

Advisory Service, is
dedicated to enhancing

the quality, consistency,
and safety ofseafood
products sold in Ameri
can markets. He assists

the local seafood industry

bymakingpersonal



contacts, writingpublica

tions, and conducting
workshops and short

courses in which fisher

men, processors, whole

salers, and retailers learn

to upgrade their skills.

Despite recent

public concern about

pollution and safety,

Peters is confident that

the majority ofseafoods

produced and marketed

in the United States—

and especially in the

Northwest—areclean,

safe, and healthful. He

says recent studies show

that seafoods are respon
sible for a very low

percentage offood-borne

disease outbreaks in this

country. About 90% of

seafood-borne illness,

Peters estimates, is self-

imposed among people

who consume:

•recreationallyharvested

fish and shellfish

•illegallyharvested

shellfish bootlegged to
market

• raw or undercooked

seafoods

• some imported products

that undergo less inspec

tion than domestic

products

• a few species oftropical

and subtropical fishes

that feed on toxic algae,

or that have been care

lessly harvested and

handled.

Peters says

voluntary industry

safeguards, local, state,

and federal regulations

and inspections, and

other practices help

assure consumers ofa

safe and wholesome

seafood supply. But, he

adds, these precautions

do not address an under

lying problem, the decline

in water quality. 'Unless

we stop polluting," he

warns, "the problem will

continue. Inspection

alone won't maintain our

supplies ofclean and

healthful seafood."

Petersadvises

consumers to shop for

seafood as they would

any other food: pay

attention to the appear

ance, texture, consis

tency, and smell. Buy

from reputable dealers,

trust their advice, and

give them feedback on

how well you liked their

products. He also says

consumers can maximize

their eating pleasure by

following the Golden

Rule ofseafood han-

dling—keepingitcold

and clean—between

purchase and prepara

tion.

• Washington State

boasts one ofthe nation's

longestsaltwatercoast

lines. It extends 2,656

miles and includes the

1,411 miles ofPuget

Sound shoreline, the

Pacific coast, and the

marine reaches ofthe

Columbia River and its

estuary. These coastal

resources are amongour

mostvaluable assets.

Protectingthese assets,

while still permitting

theirjudicious use and

development, is a chal

lengeindeed.

Robert F.

Goodwin, an urban

geographer, has served

as coastal resources

specialist for the Wash

ington Sea Grant Marine

Advisory services for the

past 15 years. He assists

coastal resource users

and managers by provid-

inginformation, technical

assistance,workshops,

and publications so that

the problems and needs

ofvarious usergroups

such as local government,

waterfrontindustries,

public interestgroups,

and concerned citizens

may be better understood

and wise decisions made

on how these resources

are managed. He is in

constant demand for

review ofwaterfront

project plans and for

networkingamong

coastal resource users.

Goodwin'sname

is found on numerous

publications that are

useful for shoreline

planners. In 1987, he

organized a conference

thatbrought together

planners from around the

Northwest to share

experiences, and he

edited its proceedings to

publish Waterfront

RevitalizationforSmaller

Communities. He did

likewise with the pro

ceedings ofa conference

ofmarina officials and

recreational boating

laboratorysession to train the growers

on the types of situationswhenthe

noxiousplankton can develop, howto

recognize it,and possiblemeasures to

mitigate losses. Theinvestigators have

alsoproduced a written identification

guideto PugetSoundplankton. They

are nowforging closecooperative links

with UW Botany professorRoseAnn

Cattolico, whose plantmolecular

biology laboratory is the mainlocal

sourceofexpertise on Heterosigma.
These effort have been

timely, as Heterosigma struckPuget

Sound againand caused additional

widespread salmon mortalities inJuly,

1990. This time, however, with advance

notice, some farms were able to take

the preventive actionofmoving their

pens, thus avoiding catastrophic

losses of fish.
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Salmon enhancement

efforts are conducted in conjunction

with the WSG Marine Advisory

ServicesNorth PugetSoundfield office

inBellingham, a cooperative project

with the Bellingham Vocational-

Technical Institute. Fisheries adviser

Robert Suggs has worked with the

Whatcom County FishEnhancement

Council to obtain 522,000from the Port

of Bellingham commissionersfor

volunteer salmon enhancement

projects. Those local volunteercitizens

and schoolgroupswereableto release

morethana million salmonfryand

75,000 smoftsduring1989-90.

Edward Melvin, MAS

Bellingham field agent, took over from

Jim Humphreysin June, 1990. Melvin

came to Washington fromSantaCruz,

California, where he was MAS agent for

10years. Hecomes withbroad

experience inteaching, research,and

technical assistance relating to

commercialfisheries,salmon and

wetlandsenhancement, aquaculture,

waterquality, and coastal resource

management. Heis currently funded

bythe National Marine Fisheries

Service and California Sea Grant to

investigate the potential ofhagfish as a

newcommercial fishery forthe West

Coast. He also serves as vice

president ofthe Pacific Coastsection

of the National Shelffisheries

Association.

specialists, producing

Boating and Moorage in

tfie 90s. He also co-

authored, withJames

Good ofOregon Sea

Grant, WaterjrontRevi-

talizationfor Small

Cities, a practical hand

book for urban shoreline

planning. In a report to

be issued in fall, 1990,

Goodwin will reveal

results ofa current

survey ofthe need for

marinas and moorage

space in the state.

• Washington's strategic

location in the northwest

corner ofthe U.S. fosters

the state's active trade

with Alaska and the Far

East. Washington boasts

12 major deep-draft ports

for ocean commerce and

12 slack-waterbarge

ports on the Columbia/

Snake River system. It

also has many smaller
ports that contribute to

the economic well-being

oftheir communities.

Developmentofcapital-
intensive portfacilities,

shi-inkingfunds for

construction and expan

sion, and increasing

public scrutinymake it

imperative for ports to

analyze currentpractices

and plan for the future.

Thomas «J.

Dowd is port industries

specialist for Washington

Sea Grant Marine Advi

sory Services and affiliate

professor ofport and

marine transportationin

the University ofWash

ington Institute for

Marine Studies. He

works with ports and

othermaritime indus

tries to help them solve

problems and make

bettermanagerial and

operational decisions. He

conducts research in the

field, provides data, and

has written a series of

practical guides for port

managers. His scope

covers ports nationwide,

as well as in Canada and

around the world. At

Dowd's urging, the

university set up the only

graduate-level port and

marinetransportation

managementprogram in

the U.S. and one ofonly

three in the world.

In 1990 Dowd

was named a one ofnine

distinguishedNorth

Americantransportation

professors at Interna

tional Intermodal Expo

'90, a prestigious exposi
tion for the shipping

trades. He also serves on

the marine transporta

tion task force ofthe

TransportationResearch

Board ofthe National

Research Council, the

most prestigious body of
its kind in the nation,

which addresses critical

maritimetransportation

issues facinggovernment

andindustry.

RESPONSES TO

STATE

EDUCATIONAL

NEEDS

K-12

EDUCATION

A RECENTsurvey by the
SeattleAquarium found
that 75% ofscience

teachers taughtmarine

science, even in eastern

Washington, and 85%

said they needed more

trainingand teaching

materials to do the job

right. Two recent activi

ties illustrate the pioneer

ingrole Washington Sea
Grant has played in

meeting these needs and
stimulatinginnovationin

marine scienceeducation.

• "Water on Wheels," the

Pacific Science Center's

travelingvan, brought

marine science lessons to

nearly 200,000 students
and teachers throughout

Washington from 1986 to

1989. The van operated

on the principle ofhands-
on participation. An
drea Marrett, teacher

education managerfor



the Pacific Science Cen

ter, quotes Dr. Gerald
Krockover ofPurdue as

sayingthat people re
member "10% ofwhat we

hear, 15% ofwhat we see,

40% ofwhat we discuss

with others, and 80% of

what we practice or

experiencedirectly."

The van con

tained such student

activities as a darkened

"Feely Box and Touch

Board" in which crea

tures were felt but not

seen; a model fish that

rose and sank in a tank

as students adjusted its

swim bladder pressure;

and a computer model

that showed a fish re

sponding when its fins

moved. Followingthe

visit, the van would leave

each school a Salmon

Curriculum Kit, which

provided a complete two-

week lesson plan of

activitiescentered

around salmon survival

andintegratingscience,

mathematics, and com

puterskills.

SeaGrant's

educational supportcan

be traced back to 1971,

when it funded construc

tion ofa working physical

model ofPuget Sound at

the Science Center. Sea

Grant then helped

promotecurriculum

development in the 1970s

with Ocean Related

Curriculum Materials

(ORCA), recently revised,

and in the 1980s with

Salmon Curriculum Kits.

Both are now in use

nationwide.

• The Aquarium now has

its own travelingexhibit,

"PugetSound on

Wheels," and circulates

its own set ofportable

displays, called "GetWet"

kits, to state schools. In

1986-87, together with

the Poulsbo Marine

Science Center, it also

offered teachertraining

workshops sponsoredby

Sea Grant. The work

shops attracted about

300 teachers at 12 loca

tions in eastern and

westernWashington.

TheAquarium's

"Get Wet" kits, loaned to

schools statewide, cover

the topics ofMarine

Mammals, Pacific

Salmon, FishAdaptation,

and Washington Sea

shores. They consist of

three boxes: a tabletop

display; interactive items

such as whale sounds

and homing scents; and

an activity box with a

slide show, life-size

marine mammal ban

ners, and life-size models

and pictures ofsalmon

life cycle stages.

VOCATIONAL

EDUCATION

EARLY INits history,
Washington Sea Grant

provided earlysupport

for course development

and equipment to set up

marine vocational train

ingprograms in western

Washington. Today,

most ofthese programs

have grown to operate
independently.

• Shoreline Community
College developed two-

year programs for

oceanographicand

marinebiological techni

cians.

• Grays Harbor College

broadened its fisheries

technician program, and

CloverParkVocational-

Technical Institute added

courses in marine refrig

eration, hydraulicsys

tems, and mechanics for

fishingboats.

• Highline Community

College established a

hard-hatdivingprogram

that trained maintenance

crews for Tektite II, an

experimentalmanned

underwaterhabitat in

the early 1970s. The

program has since

trainedcommercial

divers for numerous

applications such as

workingon the underwa

ter structuresofoffshore

oil rigs.

• The marine trades

program at Seattle

Central Community

College developed a

personnel trainingcourse

in petroleumtransporta
tion and handling that

complementedother

courses in fire fighting,

safety, diesel engine

repair, and related topics.

The Sea Grant

MarineAdvisory Services

office at Fishermen's

Terminal retains ties

with this program as it
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18 Sea Grant Fellows from Umverstty

ofWashington

The John A. Knauss National Sea

Grant Fellowship program gives
marinepolicy graduatestudents from

UW andotheruniversities a yearof

first-hand experience with a congres

sionalstafforexecutiveagency in

Washington, D.C. Thefellowships are

named fora long-time academic

supporter ofSeaGrant whois currently

director ofitsparent agency, the

National Oceanicand Atmospheric

Administration (NOAA).

Fellows are selected on the basis of

academic achievement,scientific

background, and policy experienceand

skills. Asone ofthe primary centers

formarinescienceand policy studies

inthe nation,UW has sent at least one

fellow everyyearsince the program

beganin1979, and morefellows than

anyotherSeaGrant program. In1990,

Jean Flemma became the 23rd Sea

GrantFellow fromUW inthe 12years

ofthe program.

adapts to a changing

world. The U.S. mer

chant marine fleet is

shrinking in the face of

competitionfrom low-

salaried, foreign flag
vessels, and demand for

many ofthe maritime

courses is dropping.

There appears to be

growth potential in

marine safetyinstruction

for the fishing industry,

however, one ofSea

Grant'sstrengths.

• Marine Advisory

Service field offices also

currentlyoperate in

cooperationwith

BellinghamVocational-

Technical Institute and

Peninsula Community

College in PortAngeles.

UNIVERSITY

EDUCATION

PerhapsSeaGrant's

most important"product"
is the graduate students

it supports and the

expertise theydevelop

with Sea Grant support.

SeaGrant offers univer

sity students the opportu

nity to participate in the

state-of-the-artresearch

it sponsors. In addition,

the program has also

supportedthe develop
ment ofwhole new

academicprograms

which create teaching

positions as well as

different avenues for

research.

• Sea Grant

support during the 1970s

was crucial to the cre

ation ofUWs Institute

forMarine Studies (IMS),

now one ofthe premier

marine policyresearch

and education centers in

the world. The Institute

has turned out so many

successful students,

produced so much impor

tant work, and become so

integral to discussions of
marine affairs locally,

nationally, and interna

tionally that it seems to

transcend its age ofonly
15 years. The Institute

closed a critical gap in the
University's and the

community's abilityto

analyze and prepare

students for legal, admin
istrative, and economic

trends taking place in the

marine sector.

These abilities

were extremelyvaluable,

for example, when the
MagnusonFishery

Conservation and Man

agement Act of1976

imposed U.S. authority to

regulate fisheries within

200 miles ofits shores.

This move prompted an

internationalreshuffling

and a badly needed

conservation ofhigh seas

fisheries. It then led to

the groundfishingboom

thatbroughtprosperity

toWashington fishermen

during the 1980s, just in

time to help those retool

ing from the Boldt deci
sions ofthe 1970s. The

effects ofthe Magnuson

Act have now come full

circle in the form of

domesticuserconflicts

and competition in a fully
exploited and mature

fishery.
Over the same

period, the states have
asserted increasing

powerandresponsibility
over theirshorelines.

Washington was the first
state in the nation, in

1971, to obtain federal

approval ofits shoreline
managementprogram,

and scholars at the

Institute for Marine

Studies, with support

from Washington Sea

Grant, have been leaders

in monitoring the
program'ssubsequent

performance. Their
continuingstudies on

shoreline issues enabled

MarcHershman and

his students, for example,

to write a pioneering

book summarizingthe

regional effects ofshore
line management. IMS

researchersDavid

Flixharty andTom

Leschine also have been

importantplayersin
marineresource manage

ment in this state. They

have led their students

into participation in
offshore oil studies and



analysis ofthe workings
ofthe Puget Sound

WaterQualityAuthority,

which was created in the

mid-1980s to coordinate

and promote effective

managementand

cleanup ofPuget Sound.

• Washington Sea Grant

also played a useful role

in the creation oftwo

other strongmarine-

related programs at UW.

One is the Ocean Engi
neering program, of

whichresearcherBruce

Adee's fishing vessel

safetyprogram, described

elsewhere in this report,
is an example. Another

is the Ocean Law pro
gram, headed by profes

sorWilliam Burke in

the School ofLaw. Burke

is an internationally
recognized experton

subjects such as the Law

ofthe Sea Convention.

He also spends consider

able time supervising

students in his other

specialties, legal issues

with great local rel

evance, such as the 200-

mile limit on fisheries

and regulation ofoil

tanker traffic in Puget
Sound.

Student/Internship

Dan Ashe

1982—House Merchant Marine &

Fisheries Committee

Xan Augerot

1986—Senate Commerce Committee

Darrell Brown

1980—Mouse Merchant Marine &

Fisheries Committee

James Buizer

1984—NOAA Office of Atmospheric

Research International

Christine L. Dawson

1979—National Ocean Policy Study,

Senate Commerce Committee

Gina Deferrari

1981—House Merchant Marine &

Fisheries Committee

Jean Flemma

1990—House Merchant Marine &

Fisheries Committee

Laura Geselbracht

1987—NOAA Strategic Assessments

Branch, Ocean Assessments Division

Wendy Graham

1989—House Science & Technology

Committee

Dan Grosse

1989—Office of Oceanographer of the

Navy

Karen Holtz

1989—NOAA Marine & Estuarine

Management Division

Kevin McManus

1983—NOAA National Marine

Fisheries Service

Status as of August 1990

House Merchant Marine & Fisheries

Committee, Washington DC

Assistant to the Director. Washington

Sea Grant Program. Seattle WA

Environmental Protection Agency,

Washington DC

NOAA Office or Climate &

Atmospheric Research, Silver Spring

MD

Policy & Planning Staff, U.S. State

Department, Washington DC

House Merchant Marine & Fisheries

Committee, Washington DC

Now serving internship

Shapiro & Associates, Seattle WA

PTI, Inc., Bellevue WA

NOAA National Marine Fisheries

Service, Silver Spring MD

NOAA National Marine Fisheries

Service, Silver Spring MD

NOAA National Marine Fisheries

Service, Washington, DC

Student/Internship

James H. Rendall

1979—NOAA National Marine

Fisheries Service

Vernon Ross

1988—National Science Foundation

Monique Trainor Rutledge

1983—NOAA Office of Marine

Pollution Assessment)

Gary Shigenaka

1986—Coastal & Estaurine

Assessments Branch, Ocean

Assessments Division

Allen Stayman

1979—Staff of Senator Lowell P.

Weicker (R-CT)

Erik Stromberg

1982—Staff of Congressman Glenn

Anderson (D-CA)

Deborah Trefts

1985—House Merchant Marine &

Fisheries Committee

Paul Vincent

1981—Senate Commerce, Science &

Transportation Committee

Susan O'Malley Wade

1983—House Merchant Marine &

Fisheries Committee

Matthew Wells

1987—Staff of former Senator Lowell

Weicker (R-CT)

Dolores Wesson

1988—House Merchant Marine &

Fisheries Committee

Status as of August 1990

Deceased

Office of Budget & Control, National

Science Foundation. Washington DC

NOAA National Marine Fisheries

Service, Portland OR

NOAA National Ocean Survej.

Hazardous Materials Response

Branch, Seattle WA

Senate Energy & Natural Resource-

Committtee . Washington DC

President, American Association of Port

Authorities, Washington DC

Office of Offshore Development,

Sacramento CA

Eagle Pet Supply. St. Paul MN

Office of Offshore Development.

Sacramento I'A

Attending School of Law, University of

Washington, Seattle WA

California Sea Grant College Program.

San Diego CA
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WASHINGTON

SEA GRANT

PROGRAM

ADMDNOSm^nON

The Managementof

Washington Sea Grant

providescoordination

and direction for the

program. It integrates

the program functions,

defines program priori

ties and directions, and

secures sources offund

ing. The staffalso man

ages funds for program

developmentprojects and

cooperativeagency

programs. These activi

ties make Sea Grant an

active partner and

guiding force in the new

frontiers oflocal marine

research.

Xanthippe Augerot,

Assistant to the Director

Gwen Croghan, Secretary

Louie S. Echols, Director

Carolyn Hale, Budget

Coordinator

Jane Hawkey, Adminis

trative Secretary

C. Alan Krekel, Adminis

trative Services Manager

Patricia Peyton, Commu

nicationsManager

Michael S. Spranger,

Assistant Director for

Marine AdvisoryServices

Washington Sea Grant

Program, HG-30

University ofWashington

3716 Brooklyn Ave. NE

Seattle, WA 98105

(206)543-6600

FAX(206) 685-0380

Steering Committee

Aquaculture

Dr. Brian Allee, Director

FisheriesRehabilitation

andEnhancement Division

Alaska Department ofFish

&Game

Juneau, AK

Dr. RobertA. Busch

Biomed, Inc.

Seattle, WA

At Large

Dr. Eddie N. Bernard,

Director

Pacific Marine Environ

mental Laboratory/NOAA

Seattle, WA

Cleve Pinnix, Deputy

Director

Washington Parks and

RecreationCommission

Olympia, WA

MarinePi'oducts

Dr. Stanley R. Murphy,

DirectorEmeritus

Applied Physics Laboratory-
University ofWashington

Seattle,WA

MarineEducation

Katharine Baril

BayWatchers

Sequim, WA

Fisheries

Dr. Mark G. Pedersen,

AssistantDirector

Marine Fish Division

Washington Departmentof

Fisheries

Seattle, WA

Dr. Gary Stauffer,

AlaskaFisheriesCenter,

National MarineFisheries

Service/NOAA

Seattle, WA

MarineEcology

Dr. Karl Banse

School ofOceanography

University ofWashington

Seattle, WA

Ocean Technology

Dr. Thomas B. Sanford

Applied Physics Laboratory

UniversityofWashington

Seattle, WA

Dean P. Haugen, Director

EngineeringDivision

Honeywell, Inc.

Everett, WA

Policy
Sandi Benbrook, Special

Assistant

Washington Departmentof
CommunityDevelopment

Olympia, WA

Ex Officio

G. Ross Heath, Dean

College ofOcean & Fishery

Sciences

UniversityofWashington

Seattle, WA

Chairman

Louie S. Echols, Director

Washington Sea Grant

Program

UniversityofWashington

Seattle, WA

M\rine Advisory Council

Robert H. McDaniel

CooperativeExtension

Washington State Univer

sity

Pullman, WA

Marc J. Hershman

Institute for Marine Studies

UniversityofWashington

Seattle, WA

Ernest I. Hopp

Research and Extension

Center

Washington StateUniver

sity

Pullman, WA

Desmond P. McArdle

BellinghamVocational-

TechnicalInstitute

Bellingham, WA



Jack R. Matches

Institute for Food Science

andTechnology

University ofWashington

Seattle, WA

AlanOstenson

MaritimeTrainingCenter

Seattle Central Community
College

Seattle, WA

1VLAJRINE

ADVISORY

SERVICES

Washington SeaGrant

MarineAdvisoryServices

provides information and

skills to citizens, busi

ness, industry, and

government, to foster

effective use and wise

management ofmarine

resources. The program

works with public and
private resource users

and managers in a wide

range oftopical areas

through a system of

specialists and agents

with defined duties.

Their functions include

developingnewinforma

tion through original

research;gathering

existinginforrnation for

user needs; transmitting

information and skills

throughpamphlets,

courses, workshops,

lectures, and meetings;

providingtechnical

review ofresearch and

policies generated else

where; and stimulating

new research to meet

perceivedneeds.

Carol Ovens, Information

Specialist

Mike Spranger, Assistant

Director for Marine Advi

sory Services

PatThomas, Secretary

Washington Sea Grant

Program, HG-30

UniversityofWashington

3716 Brooklyn Ave. NE

Seattle, WA 98105

(206)543-6600

FAX(206) 685-0380

Expertise: program admin

istration, publications,

public policyeducation,

water resources manage

ment

Field Offices

MarineAdvisory

Services operates four full-

time field offices and two

part-time satelliteoffices,

and jointly operates two
WaterQuality regional

project offices with Wash

ington State University

Cooperative Extension, to

serve western Washington

and the Columbia/Snake

River system. For general

information or assistance in

their areas ofexpertise,

contact the nearest field

agent.

Seattle and CentralPuget
SoundOffice, FisfiermenJs

Terminal

Scott Harrington, Com

mercial FishingAgent

Sarah Fisken, Program

Assistant

Fishermen'sTerminal,

Building C-3, Room 124

Seattle, WA 98119

(206)543-1225

Expertise: commercial

fisheries, gear design and

utilization, Central and

South Puget Sound

North Puget Sound Office,

Bellingham

Edward F. Melvin,

Marine Field Agent

Robert Suggs, Fisheries

Advisor

BellinghamVocational-

Technical Institute

19 Harbor Mall

Bellingham, WA 98225

(206)676-6429

Expertise: fisheries man

agement, shellfish, habitat,

North Puget Sound

Coast Office, Montesano

Steve C. Harbell, Exten

sion Marine Field Agent

Grays HarborCourthouse,

Box 552

Montesano, WA 98563

(206)249-4332

Expertise: aquaculture,

fisheries, seafood, Washing

ton coast

South Coast Office, Ilwaco

(AlternateWednesdays)

Steve C. Harbell

P.O. Box 307

Ilwaco, Washington 98624

(206)642-3143

Expertise: aquaculture,

fisheries, seafood,Washing

ton coast

Columbia / SnakeRiver

Office, Vancouver

Extension Marine Re

sources Specialist, to be

named

1919 NE 78th Street

Vancouver, WA 98665

(206)696-6018

Expertise:Columbia/Snake

river
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OlympicPeninsula Office,
PortAngeles (Alternate

Fridays)

Sarah Fisken, Program

Assistant

Arthur D. Feiro Marine

Laboratory

PortAngeles, WA 98362

(206) 452-9277 ext. 264

Expertise: commercial

fisheries, gear design and

utilization

South Sound Office, Shelton

Paula Cullenberg, Water

QualitySpecialist

9 Federal Building

Shelton, WA 98584

(206)427-9670

Expertise: waterquality,

fisheries

West Sound Office, Port

Orchard

James Bolger,Water

QualitySpecialist

CourthouseAnnex, MS-16

Port Orchard, WA 98366

(206)876-7157

Expertise: waterquality

SpecialistOffices

Specialists at the

UniversityofWashington

offer statewideexpertise

and consultation on specific

disciplinesor industries.

AquacultureandShellfish

Terry Y. Nosho

Washington Sea Grant

Program, HG-30

UniversityofWashington

3716 BrooklynAvenue NE

Seattle, WA 98105

(206)543-6600

CoastalResources

Robert F. Goodwin

Coastal Resources Program

Institute for Marine Stud

ies, HF-05

UniversityofWashington

3707 Brooklyn Avenue NE

Seattle, WA 98105

(206)685-2452

PortIndustries

Tom Dowd

Institute for Marine Stud

ies, HF-05

UniversityofWashington

3707 Brooklyn Avenue NE

Seattle, WA 98105

(206)5685-2430

SeafoodProcessing

John Peters

Institute for Food Science

and Technology, HF-10

University ofWashington

3707 Brooklyn Avenue NE

Seattle, WA 98105

(206)543-8950

(XIVIMLJp^^

Washington

SEAGrant acLively
transmits informationon

marine science and

management topics to

the scientificcommunity,

business, industry,

government, the press,

and the general public
through a variety of

outlets. The program

publishes books and
technical reports, docu

ments program accom

plishments, and gener
ates news releases and

features. It also works

closelywith investigators

to plan training work

shops and scientific

conferences. In addition,

the staffoffers a public

informationservice

respondingto outside

inquiries about Sea
Grant and other marine

research.

Susan Cook, Word

Processor

AlmaJohnson, Research

PublicationsEditor

Victoria Loe, Graphic

Designer

Christine Notske,Publica

tions Distribution

Patricia Peyton, Manager
RichardStrickland,

ScienceWriter

Washington Sea Grant

Program, HG-30

UniversityofWashington

3716 Brooklyn Avenue NE

Seattle, WA 98105

(206)543-6600



LOOKING AHEAD
Over its two decades of

life, Sea Grant has been a

reliableand productive

investment. As we enter

the 1990sand move

toward a new century,

Sea. Grant's expertise

will be in demand for new

problems and opportuni

ties, even as its current

priority efforts continue:

• The pressuresof

population and economic

growth willaccentuate

the need for beiter

understanding of man's

impactson coastalwater

quality and on critical

wetland habitats.

• a revival of ocean

technology industries,

with an increased need

for industrialand envi

ronmentalmanagement

of technology, will

create new demands for

research and education.

• the revolutionary

growth in biological

knowledge over the past

30 YEARS HAS OPENED NEW

OPPORTUNITIES IN THE

COLLECTIVE FIELD OF MARINE

BIOTECHNOLOGY. TfflS FIELD

PROMISES MAJOR NEW

ADVANCES IN OUR ABILITIES

TO PRESERVE AND SUSTAIN

THREATENED FISH GENE

POOLS, TO IMPROVE FISH AND

SHELLFISH CULTURE, AND TO

PROMOTE NEW APPROACHES

TO THE DETECTION AND

CLEANUP OF HUMAN WASTES

AND CONTAMINATED SEDI

MENTS.

• While the West

Coast—^partictjlarlythe

northeastPacific—

remains one of the few

bright spots in u.s.

fisheries, betterunder

standingandespecially

improved use ofscientific

knowledge willbe neces

saryto maintain a

HEALTHY FISHERY. ThEREIS

ALSO A GROWING AWARENESS

OFTHE NEED FOR RESEARCH

FN THE COASTAL ZONE,

WHERE HUMAN ACTIVITIES

THREATEN CRITICAL FISHERY

AND LIVING RESOURCE

habitats in nearshore

waters, estuaries, wet

lands, and streams.

• Competitionamong

human uses ofthe coasts

and ocean for recre

ation, food, livelihood,

waste disposal, and

aesthetic enjoyment are

certain to intensify in

comingyears. thede

mand for guidance from

naturaland social scien

tists alike will grow, as

betterconflict resolu

tion, improved decision

making, and wiser stew

ardship ofourresources

become paramountneeds.

ouraspirations

for improving the human

conditioncanreachtheir

fullest fruition only in a

healthynatural environ

MENT. Washington's

marine environmentand

the economic growth it

supportsonceappeared

infinite, butwe know

todaytheyare limited

and sometimesfragile.

Washington SeaGrant

has an important role to

play, through research,

education, andadvisory

services, em fostering use

of marine resources in a

prudentand sustainable

manner. thechallenge

for Sea Grant is to

empowerWashington

citizens wtih knowledge

in their quest to balance

the demands for economic

and environmental

HEALTH.
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24 The University ofWashing

ton does not discriminate

againstindividuals because

ofrace, color, religion, creed,

age, national origin, sex,

sexual orientation, handi

cap, or status as a disabled

veteran or Vietnam era

veteran. This policy applies

to all University programs

and facilities, including, but

not limited to, admissions,

educational programs, and

employment. Such dis

crimination is prohibited by

Titles VI and VII ofthe

Civil Rights Act of1964,

Title LX ofthe Education

Amendments of1972,

Sections 503 and 504 ofthe

Rehabilitation Act of1973,

Age Discrimination in

EmploymentActAmend

ments of 1978, and other

federal and state statutes

and regulations.

This report has been

prepared to comply with

requirements ofgrant

NA89AA-D-SG022 from the

National Oceanic and

AtmosphericAdministra-

tion to the Washington Sea

Grant Program. Funds to

support publication ofthis

report have been provided

by the University ofWash

ington.

WSG-PM90-1

This report is printed on

recycled paper.
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