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Oregon State University

Hatfield Marine Science Center
Director's Message
Lavern J. Weber, Director

This past year was highlighted in January
with the destruction of major parts of the public
wing, with the exception of the auditorium. After a
month's effort of tearing down the old, we have
begun rebuilding the new public area. The roof,
walls and floor have been constructed, major
rewiring and replacement of heating and ventilation
systems are underway, and insulation is being
installed. Soon we will begin sheetrocking and the
finishing touches.

Parallel with the construction has been the
struggle to get the new displays finished. The
struggle has been contractual, but slowly we are
working through the legalities of having the best
contractors capable of doing the unique displays
around the theme of "Searching for Patterns in a
Complex World." At the same time as the public
wing renovation, we have seen the initial work on
the new expansion of the boat dock and new ship
operations building. As of this writing, the walls
and roof are on the new building and they are ready
to pour concrete for the dock pilings. Both of these
projects (excluding the displays) should be done by
early fall.

On the last day of this fiscal year, we saw site
preparation begin for two new modular units for our
student and instructor housing. These units were
built with funds raised for our International Living
Center from our local community. We hope that by
the end of July this housing will be open for use.

In November 1995, the OSU /HMSC lost a
friend and benefactor, Mrs. Markham, who died of
cancer. She left us a donation of $500,000 to be used
to support ongoing research and the library at the
Center. The interest from this endowment will be
matched by the State.

During this past year we have had a steady
increase in the presence of the National Marine
Fisheries Service Northwest Fisheries Science Center
(NMFS) personnel. We have 15 new investigators.
With their arrival has come a renewed interest in the
Cooperative Institute for Marine Resource Studies
(CIMRS) in which NMFS individuals work
collaboratively with OSU faculty. Courtesy appoint-
ments are being arranged with the principal investi-
gators and appropriate OSU academic units.

We are looking forward to the year ahead
when the public wing is back in operation with the
support of many volunteers and faculty, the ship
dock and its facilities are finished, our new housing
is in use and the productivity of our research and
educational programs increases even more.

t011E SC141, 2030 South Marine Science Drive
Newport, Oregon 97365-5296
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Public Wing Renovation
Bill Hanshumaker, Marine Educator

After serving over 9 million visitors since its opening
in 1965, the Hatfield Marine Science Center's Public
Wing was dosed for renovation last year. The
success of the adjacent Oregon Coast Aquarium with
its emphasis on marine natural history, freed the
Public Wing to focus its displays and aquariums on
current marine research conducted by OS U and its
cooperating agencies. Due to reopen in early 1997,
the Public Wing will provide new hands-on exhibits
and the redesigned but perennially favored octopus
and touch tanks.

Searching for Patterns in a Complex World aptly de-
scribes the process many researchers employ in their
scientific investigations, and is the central theme
uniting the new displays. As of June, prototypes for
many of the interactive displays and computer
programs are being constructed and evaluated in
conjunction with the design firm Aldrich/Pears

Associates. Research exhibits are organized into
four scales: Global, Bird's Eye, Eye Level and Micro-
scopic. Large, centrally located aquariums will serve
as core exhibits for each scale. Since scientific re-
search is a dynamic and changing subject, Featured
Research Exhibits, paired with the Core Exhibits, are
designed for a 4-5 year life span and require on-
going exhibit development. Smaller and more
temporary Pet Projects demonstrate fundamental
concepts central to understanding marine research.

The distinctively designed Public Wing is undergo-
ing reconstruction. Clerestories curve across the
roof line, attracting visitor attention from a distance.
Inside, actual exhibit floor space has been increased
by 50% and the bookstore has more than doubled in
size. The courtyard is being transformed into a
Pattern Garden, providing an exciting setting for a
multi-sensory experience of different patterns. The
Research Gallery and Resource Space is being
equipped with the necessary technology to ensure
flexible delivery of the results of marine research
well into the future.

Extension Sea Grant
Vicki Osis: Marine Education Specialist

A variety of programs were offered to both
students and K-12 teachers. Visiting school groups
brought 5,440 students to participate in laboratories
and nature walks. The public wing was dosed
during this time, which resulted in the reduction
from last year. Several grant-supported workshops
were offered for teachers. The National Science
Foundation grant, "Translating Current Global
Environmental Change Research for Middle School
Teachers," is extended for one additional year. A
summer workshop is planned for 1996 with 20
teachers enrolled. A grant from the Office of Naval
Research is supporting a workshop for elementary
and middle school teachers on the topics of oceanog-
raphy and marine biology. Thirty teachers from
Oregon and California are enrolled for the July
workshop.

The Hughes Medical Institute grant for
Coastwide Estuary Water Quality Monitoring is
entering its second year. This grant supports coastal
high school teachers to monitor water quality in
their local estuary. The second year has brought the
number of teachers participating in this project to
twenty. Monthly samples are being submitted

electronically and a student symposium to display
the results from their work was held in April with
sixty students participating.

The tidepool monitoring program is continu-
ing under the guidance of Sandi Berry. Volunteers
work both Seal Rock and Marine Gardens at Otter
Rock each weekend. They inform visitors about
conservation measures to be taken while visiting the
rocky intertidal and provide information about
marine mammals and invertebrates found in the
intertidal zone.

Ken Hilderbrand: Seafood Processing Specialist

The Food and Drug Administration pub-
lished its new mandatory seafood inspection regula-
tion on December 18, 1995. The seafood processing
industry will have two years (until December 17,
1997) to implement the regulation which is entitled
Procedures for the Safe and Sanitary Processing and
Importing of Fish and Fishery Products. The regula-
tions are based on the principles of HACCP (Hazard
Analysis Critical Control Point). The final rules are
significantly modified from the proposed regula-
tions published in 1994, largely due to industry
comment organized by trade associations and
Extension Specialists.
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The Seafood HACCP Alliance (for Education
and Training) will finish its task of developing a
teacher training manual by June 29 and will begin
training instructors July 10, 1996. Hilderbrand has
been named lead instructor for a three-day training
program in Seattle and will assist in teaching the

same course in Downy, California. The goal is to
train at least 300 instructors by the end of 1996.
These instructors will then provide industry training
as needed to FDA's estimated 4,846 domestic sea-
food manufacturing plants affected by the regula-
tion.

Oregon Pacific Area Health
Education Center
Kathy Phipps, Director

The Oregon Pacific Area Health Education
Center (AHEC) began operating in 1993 as a private,
nonprofit organization focused on improving the
education, training and distribution of health care
professionals in northwest Oregon. It serves an L-
shaped region that includes Benton, Clatsop, Colum-
bia, Lincoln, Linn, Polk, Tillamook and Yamhill
counties. Oregon Pacific AHEC uses educational
incentives to help attract and retain health care
professionals in rural communities. Its five areas of

focus are:
Providing community-based education

opportunities to medical and allied health students
Supporting and promoting health career

programs for K-12 and post-secondary students
Offering continuing education programs

for practicing health professionals
Providing training for emergency medical

personnel
Giving technical assistance to local commu-

nities
In the few short years in which it has been

operating, Oregon Pacific AHEC has made signifi-
cant strides toward improving the quality and
availability of health care in local communities. In
the last fiscal year alone (October 1, 1994 to Septem-
ber 30, 1995) Oregon Pacific AHEC accomplished the
following:

Forty-one individuals training to become
health care professionals completed rural rotations
in local communities in Oregon Pacific AHEC
region. They included 23 third-year medical stu- .

dents, 15 dental hygiene students, and three family
medicine residents. Rotation sites included practices
in Astoria, Clatskanie, Lebanon, Lincoln City,
McMinnville, Newberg, Newport, Philomath,
Seaside, Siletz, Tillamook and Warrenton.
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Forty-two high school students from
western Oregon attended the Oregon Pacific AHEC
"A-HEC of a Summer" Health Careers Camp. The
four-day camp gave students an opportunity to
learn about health careers from practicing profes-
sionals and participate in a broad variety of hands-
on activities.

High school health career programs
throughout the region received a boost through
financial awards as well as resource materials.
Oregon Pacific AHEC provided Health Career
Program Development Awards to 16 public high
schools. The awards, ranging from $1,000-$3,000,

were used to help pay for textbooks, classroom
equipment, transportation to job shadowing experi-
ences and field trips.

Fifty continuing education courses were
broadcast over ED-NET, the state's educational
telecommunications network, to a variety of health
professionals practicing in the region.

Specialized on-site training was provided
to meet specific local needs.

Oregon Pacific AHEC provided training
awards to help emergency medical service providers
obtain the training they needed. The awards were
used to train 38 First Responders, 64 EMT-Basics and
11 EMT-Intermediates. All these trainees are now
volunteers with their local EMS provider.



Earth and Sea Investigators

Lavern Weber, Principal Director
Michael Nicholson, Web Master
Kathleen Heide, Oregon Department of Education
Liaison

The Earth and Sea Investigators' Program
completed its third year on June 30, 1996. During
the 1995/96 school year over 150 4th-6th grade
classrooms (primarily in isolated and rural parts of
Oregon) took part in this distance learning experi-
ence aimed at assisting teachers coach students in
scientific inquiry.

Broadcast Manager Mary Beal worked with
scientists at the Hatfield Marine Science Center
including Dr. Dawn Wright, Dr. Robert Embley and
Ms. Andra Bobbitt in the VENTS Program, Dr. Pete
Lawson at Oregon Fish and Wildlife, and Dr. John
Chapmanto produce three learning modules
entitled: "Landscapes Undersea: It's a Whole New
World", "Salmon and Lamprey", and "Remnants of the
Past."

Toward this end several delivery mecha-
nisms were used:

World wide web site (http:/ /
-w-ww.sce.ojgse.edu/earthsea/)

E-mail between scientists and students
facilitated by certified classroom teachers

Interactive live satellite broadcasts via
Oregon ED-NET

Classroom visits to help teachers learn to
coach students

Telephone support for teachers
Written materials (Guides and Journals for

students and teachers)
Manipulative items

The 1995/96 program was a collaborative
effort of schools in over thirty Oregon school dis-
tricts; the Oregon Department of Education; Hewlett
Packard Company; NERO; Oregon State
University's Hatfield Marine Science Center, Oregon
Space Grant College program, and Native Ameri-
cans in Marine Science Program; and Tektronix, Inc.

College of Oceanic & Atmospheric
Sciences - Ship Operations
Fredrick Jones, Marine Superintendent

The College of Oceanic and Atmospheric
Sciences (COAS) operates the 185-foot Research
Vessel (R/V) Wecoma and the 36-foot R/V Sacajawea.
Oregon State University is one of 19 vessel-operating
institutions in the University-National Oceano-
graphic Laboratory System. The Ship Operations
office is located at the Hatfield Marine Science
Center and both vessels' home port is Newport,
Oregon.

R/V Wecoma is owned by the National Sci-
ence Foundation (NSF) and operated by OSU under
a charter party agreement. In 1996 the majority of
R/V Wecoma's 198 operating days were funded by
the NSF, with the remaining days funded by the
Office of Naval Research and a small number by the
Army Corps of Engineers. The ship carries a crew of
12 and a science complement of up to 18. 1996
operations included work by researchers from SAIC
(a private company performing work funded by the
Corps of Engineers), Scripps Institution of Oceanog-
raphy, Woods Hole Oceanographic Institution,
Louisiana State University, Oregon State University,

Naval Research Laboratory, State University of New
York, the United States Geological Survey, and a
number of other institutions. The ship operated in
the Eastern Pacific from British Columbia to as far
south as 9° north of the equator. Port calls included
San Francisco; San Diego; Eureka, CA; and
Acapulco, Mexico.

In addition to the planned work for the year,
R/V Wecoma was able to respond quickly to the
detection of seismic activity on the Gorda Ridge by
the National Atmospheric Administration (NOAA),
Pacific Marine Environmental Laboratory's VENTS
group at the HMSC. NSF funding was provided for
ten days of operations on the Gorda Ridge with
scientists from NOAA, the University of Hawaii,
Oregon State University, WHOL Rutgers, and the
University of Washington. Towed instruments
detected the plume from the eruptions, and camera
tows brought back pictures of fresh lava flows on the
ocean floor. Funding is anticipated for the purchase
of a new deep sea winch with 0.680 inch conducting
cable and a GPS "P-Code" receiver to obtain precise
locations which will enhance work of a similar
nature in the future.

R/V Sacajawea is owned by OSU and funded
by a combination of state funding for the fixed costs
of the vessel and user charges for the variable costs.
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The vessel is documented by the USCG as an
Oceanographic Research Vessel and is capable of
supporting education and research in bays and
estuaries as well as near coastal waters. Use of the
R/V Sacajawea has nearly doubled in the past year,
primarily due to increased use by COAS researchers
and NOAA researchers at the HMSC. The vessel
continues to support the HMSC Marine Education
program and a variety of research activities at the
Center.

Construction of the new Ship Operations
building and expansion of the dock is well under-
way and scheduled for completion by October 15,
1996. This work will provide increased work areas
for the staging of shipboard scientific operations and
ship maintenance activities as well as berthing space
for visiting research vessels in addition to the R/V
Wecoma. The dock expansion includes a floating pier
for small craft which will allow the R/V Sacajawea to
berth at the Center and will provide transient moor-
age for other HMSC small craft.

independent Researchers
Global Climate Change and Biological Invasions
of Estuaries: John Chapman

John Chapman continues with only a small
part of the outdoor experimental work on the tro-
phic effects of LTV-B radiation (UVBR). The Decem-
ber storm destroyed several pieces of equipment for
those experiments which are being rebuilt. Another
paper on the trophic effects of UVBR on the food
value of marine phytoplankton to suspension feed-
ing amphipods is in preparation. A third paper with
Walter Frick, U.S. EPA and Patrick Clinton, CREST,
"Critical tide factors and Pacific Northwest intertidal
zones revisited" is in final stages for submission for
EPA review and will then be sent for publication in
Ecology.

The work on biological invasions continues
with two papers: one on "The alien gammaridean
amphipod Corophium heteroceratum introduced into
San Francisco Bay and Los Angeles Harbor" still in
preparation to Marine Ecological Progress Series and
another "Physiological evidence of ecological dis-
placements of the native gammaridean amphipod
Corophium spinicorne in San Francisco Bay" are to be
submitted this summer to the same journal.

John presented platform papers at five workshops
and forums throughout the U.S. and was an invited
speaker at CSIRO, Hobart, Tasmania, on "Ecological
Control of Alien Aquatic Species" last summer. John
has very actively supported the Nonindigenous
Species Act of 1966, introduced by Senator John
Glenn of Ohio and Congressman LaTourette. This
new act extends regulations of ballast water traffic

6

from the Great Lakes to all coasts of the U.S. In
addition to providing expert witness at the national
forum on the Act held in Washington, D.C. on
March 22, John has been working with Oregon State
Representative Terry Thompson of Newport to pass
a Memorial from the State of Oregon to be presented
to the U.S. Congress and Senate in support of the
Nonindigenous Species Act of 1966.

Fisheries Ecology: Jill Grover

During 1995-96, research efforts focused on
examining the pelagic feeding ecology of summer
flounder, Paralichthys dentatus, larvae. The summer
flounder is an important species in both recreational
and commercial fisheries in New England and the
mid-Atlantic states, that is currently over-exploited.
As with other commercially important finfish spe-
cies, the decline of major fisheries has renewed
interest in understanding the basic life history of this
species. While an ultimate goal may be to restore
viable fisheries, increasing attention has been di-
rected towards aquaculture.

Pelagic summer flounder larvae were col-
lected in the NW Atlantic Ocean from 1985 to 1993

as part of Marine Resources Monitoring, Assessment
and Prediction (MARMAP) surveys that were
conducted by the National Marine Fisheries Service.
Feeding ecology was examined in terms of temporal
patterns and composition of the diet. Because mass
rearing of summer flounder is now being attempted,
it is hoped that aquaculturalists may benefit from
the results of this study by better understanding the
native diet and feeding periodicity of summer
flounder larvae in pelagic habitats.



Manuscripts based on earlier, collaborative
research on predation effects and trophic ontogeny
of Nassau grouper, Epinephelus striatus, have been
submitted to Marine Ecology Progress Series and the
Bulletin of Marine Science. A paper that examined the
transition from pelagic to dermersal phase, in early-
juvenile Nassau grouper, has been accepted for .

publication in the Bulletin of Marine Science.

Marine Botany: Gayle Hansen

For the 1995-96 academic year, Gayle Hansen
has pursued studies both in the history of science
and in her field, marine botany.

In history, she has prepared biographies on a
number of prominent scientists of the early 20th
century. For a book on the history of phycology, she
completed a chapter on Josephine Tilden (1867-
1957), the first woman phycologist in North
America. Tilden, who worked at the University of
Minnesota, was famous for establishing the first
marine biological station on the west coast of
Canada in 1901. She was also well-known for
leading around-the-world collecting expeditions
with her students. For a book on the history of the
Western Society of Naturalists (WSN), Gayle has
also completed biographies of Harry Torrey, Ira
Wiggens, Isabelle Abbott, and David Montgomery:
All were influential members of WSN, one of the
oldest naturalist societies on the west coast of North
America.

In marine botany, she has recently completed
and revised a checklist and preliminary assessment
of the benthic marine algae of Oregon. The first
checklist of the marine flora of this area was pub-
lished in 1977. Since that time, there has been over a
36% change in the recorded flora, due to both new
species discoveries and name changes. Even with
these new records, Oregon's seaweed flora is still
sadly impoverished: 227 fewer species occur here
than in SE Alaska-Washington and 334 fewer than in
California. The lack of species richness appears to be
caused by the narrow temperature range within the
state and the predominance of sand-scoured habitat.
However, an equally important factor appears to be
the lack of careful floristic investigation: cryptic
forms, apparently overlooked in the past, are highly
under-represented in the flora. With greater atten-.
tion to these taxa, future collections should yield
new records that will substantially improve
Oregon's low species count.

Biodiversity: Cynthia Trowbridge

As a post-doctoral research associate with Dr.
Bruce Menge and Dr. Jane Lubchenco, Cynthia has
completed the first phase of the long-term project on
"Mesoscale patterns of biodiversity on Oregon rocky
intertidal shores." Although extensive information
is available on patterns and processes structuring
intertidal communities at small spatial scales, many
of the processes affecting rocky shores (e.g. up-
welling and El Nino) affect large areas. The object is
to scale up from local patterns (sampled within 0.25
m2 quadrats) to larger spatial scales (km to 100s of
km). Cynthia has documented detailed patterns of
seaweed, seagrass, and invertebrate abundance at
seven rocky intertidal sites along the central coast of
Oregon; she presented results at the Western Society
of Naturalists and Benthic Ecology Meetings.

Cynthia also investigated the effectiveness of
natural color photography, coupled with computer
image analysis, to analyze intertidal species' abun-
dance and distributions from aerial photographs. In
June 1995, she photographed rocky shores from
Boiler Bay to Strawberry Hill from a small helicop-
ter. She found that low-elevation aerial photogra-
phy is a powerful technique for quantifying large-
scale changes in intertidal communities.

During the past year, Cynthia has completed
a number of papers on earlier research conducted at
the HMSC. Topics include (1) abundance patterns of
small invertebrate grazers in red algal turfs, (2)
feeding preferences of grazers for different algal life-
history phases of isomorphic red algae, (3) role of
red algal bromophenols as herbivore deterrents, (4)
phenology and demography of a predictably rare
species of green algae, (5) dietary induction of
morphology of an herbivorous sea slug, and (6)
morphological comparisons of native and intro-
duced subspecies of the green alga Codium fragile.

Cynthia presented a review paper on the
feeding ecology of ascoglossan sea slugs in the
opisthobranch symposium at the International
Malacological Congress in Vigo, Spain. She is an
invited symposium speaker this summer at the
Western Society of Malacologists. Because of her
Australasian research interests, Cynthia was inter-
viewed for an invertebrate zoology position at
University of Queensland in Australia. Upon re-
turning to Oregon, she was awarded a prestigious
Leverhulme Visiting Fellowship to work in the U.K.
After taking a course in molecular techniques this
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summer at Friday Harbor Laboratories, she will be
moving to Scotland for a year to continue her re-

search on sea slug-green algal interactions. She will
be based at the Gatty Marine Laboratory, University
of St. Andrews.

Neuroscience Group
George Mpitsos, Don Campbell, Janet Leonard,
Jon Edstrom

The Neuroscience Group at the Hatfield
Marine Science Center (G. Mpitsos, D. Campbell, J.
Leonard, J. Edstrom and T. Morse) is involved in
basic research into the function of nervous systems.
Specific projects span the range of neurobiology
from the molecular basis of cellular electrical signals
to the behavior of whole animals. Don Campbell
and Terry Morse are studying the role played by
different sub-types of ion channels in determining
the specific electrical signal generated by single
neurons. Jon Edstrom has joined that group in a

project using optical methods to study these electri-
cal signals.

George Mpitsos studies interactions among
groups of neurons in experiments on molluscan
nervous systems and by using computer simulations
to model the behavior of networks of interconnected
cells. This work is aimed at understanding the
mechanisms underlying self-organization and
parallel distributed processing of information in the
nervous system. Jan Leonard uses a combination of
behavioral and physiological approaches to study
behavior in whole animals. Her work focuses on
using the sea slugs Aplysia californica and Navanax
inermis as model systems in which electrical record-
ings can be monitored chronically in freely-behaving
animals.

Coastal Oregon Marine
Experiment Station
Lavern Weber, Superintendent

Aquaculture: Chris Langdon and Anja Robinson

The Aquaculture program at HMSC is
enjoying a very busy period of research and growth.
The biggest project is the Molluscan Broodstock
Program (MBP) funded as a Special Project by
USDA. MBP will carry out a genetic selection pro-
gram for the Pacific oyster in partnership with other
universities and the West Coast oyster industry.
New culture systems for simultaneously rearing 50
separate families of oysters have been constructed at
HMSC, including a 24' by 72' greenhouse for grow-
ing up to 12,000 gallons of algae as food for spat
production. The first group of 50 families has been
produced and these will be planted in August by
Matt Smith, the research assistant working on the
project, at industry sites in California, Oregon and
Washington.

In conjunction with MBP, a parallel inter-
university program funded through the USDA,
Western Regional Aquaculture Consortium (WRAC)
is evaluating the benefits of crossing inbred lines on
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the production of Pacific oysters. In the future,
crosses will be made among inbred lines of selected
MBP families and their performance compared with
that of crosses among non-inbred families of Pacific

oysters.
The Kumamoto oyster has also received a lot

of attention in the last year. A subcontract from MBP
has supported research by Dr. Dennis Hedgecock,
University of California, to screen putative
Kumamoto oysters using modern molecular
techniques. This effort has been greatly enhanced by
a Saltonstall-Kennedy grant to Anja Robinson that
will screen additional Kumamoto oysters and help
the West Coast oyster industry develop their own
broodstock of this valuable species. In addition, Anja
Robinson has been working with the Oregon De-
partment of Fish and Wildlife to restore depleted
populations of the native oyster (Ostrea
lurida) in Oregon estuaries.

Research continues on culturing red abalone
with the red seaweed Palmaria mollis (dulse) through
a grant from the National Coastal Resources Re-
search and Development Institute (NCRI). The focus
of this research project is to develop a co-culture
system whereby the nitrogen excreted by abalone
feeding on dulse is taken up by dulse growing in the
same container as the abalone. In this way, water
quality



will be improved and pumping requirements for on-
shore abalone farms will be reduced. The co-culture
system will be tested on a pilot-scale at Californian
abalone farms under the supervision of Sanford
Evans, the research assistant on the project.

Lastly, the Aquaculture Program at HMSC
has obtained funding from the Saltonstall Kennedy
program to develop microencapsulated diets for fish
larvae, in conjunction with Dr. Mike Rust at the
Northwestern Fisheries Science Center, NMFS,
Seattle. Culture of striped bass, walleye, cod and
turbot larvae all presently depend on culture of
rotifers or Artemia that are both costly to produce
and are often of unpredictable food quality for the
fish larvae. The goal of this project is to develop
microencapsulated artificial food particles that can
be used as substitutes for these living foods
Fisheries: Steven A. Berkeley

During 1995-96, Steve Berkeley began two
new areas of research. In August 1995 he began a
Sea Grant-funded research project on the effects of
fishing-induced age truncation on reproductive
potential and recruitment in black rockfish. Results
of this research will help determine whether older
age dasses of adults contribute disproportionately to
subsequent year classes, and should lead to im-
proved management of this recreationally important
species. To assist him with this research, he brought
aboard a new student, Stephen Bobko, who will be
working on this project for his Ph.D.

Steve also began another new research effort
on the biology of West Coast sablefish. He recently
hired a research assistant, Tom Rippetoe, to help
him with this project, which, among other things,
involves at-sea sampling and tagging aboard com-
mercial fishing vessels. Results of this research
should help improve the accuracy of stock assess-
ments for this important commercial species.

Steve also continued his research on pelagic
longline fisheries in the Atlantic and Gulf of Mexico.
The objective of this research is to determine differ-
ences in feeding behavior between target species
(yellowfin tuna and swordfish) and incidental
species (marlins, sailfish, bluefin tuna and juvenile
swordfish), that will allow fishermen to modify their
gear or fishing methods to reduce bycatch.

Steve continued to serve as technical advisor
for the U.S. Commissioners to the International
Commission for the Conservation of Atlantic Tunas
(ICCAT). He also continued to work with the
American Fisheries Society, Fisheries Action Net-

work, spearheading the society's efforts to encour-
age action to rebuild the severely overfished Atlantic
bluefin tuna population.

Fish Disease Research: Robert Olson and Paul
Reno

Studies in the Laboratory for Fish Disease Research
involved graduate students and laboratory techni-
cians and focused on major pathogens of both
salrnonid fishes and economically important
shellfishes.

Diseases of Salmonids: Examination of
steelhead trout being held for observation of disease
occurrence at several points in the Willamette River
by the Oregon Depai Intent of Fish and Wildlife
revealed heavy infections by a larval trematode that
locates in cartilage of the gill. Efforts are being made
to identify the trematode and to evaluate impact of
the infection on steelhead trout that migrate to the
ocean from the Willamette River.

Infectious pancreatic necrosis virus. This
disease causes high mortalities in salmonids as well
as marine fishes throughout the world. Studies of
this virus in our lab have indicated that viruses
which were resistant to inactivation by trout serum
in cell culture were virulent for trout. In addition,
virulent strains of virus retained their virulence for
trout even after they were grown 11 times in cell
culture, but only if the cell culture fluid contained
trout serum. Those grown in the absence of trout
serum lost their virulence. This indicates that some
viruses are virulent because they are resistant to a
component of normal trout serum which inactivates
avirulent viruses. It was also found that trout which
survived an IPN disease outbreak were susceptible
to challenge by a closely related virus 40 days after
initial exposure. This indicates that a vaccine devel-
oped against one strain of virus may not be protec-
tive against another. Hamdi Ogut completed his
M.S. degree in fisheries working on this problem.

Bacterial Kidney Disease (BKD). This
chronic disease, caused by unusual, slow-growing
bacteria, is the most pervasive and severe infectious
disease of Pacific salmon and trout. The disease
results in tuberculosis-like lesions in the kidney of
affected fish and is a result of the immune response
to the pathogen. Fish harbor the bacteria in their
kidneys for long periods of time with no evident
clinical disease until some unknown mechanism
triggers the transition from carrier to diseased fish.
William Keleher of Microbiology completed his
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research on a project to determine the effects of
immunosuppression on carriers of BKD. He found
that disease developed within six weeks of immuno-
suppression, while controls showed no evidence of
disease. The disease appeared more systemic than is
normally seen. Disease occurred in spite of the fact
that the levels of antibacterial antibody in the serum
was not diminished by immunosuppression. These
data indicate that antibody may not play a pivotal
role in the suppression of clinical BKD. Further
analysis of data involving cellular immune re-
sponses is continuing.

Salmon Rickettsial Disease. A disease
caused by this bacteria-like pathogen has been
detected in several countries where salmon are
reared, but not as yet in the U.S. It can be highly
virulent in commercial salmon farms. Detection of
this pathogen can be difficult. This project involves
the development of monoclonal antibodies against
this pathogen which are highly specific reagents
that can be used to detect rickettsia and will not
react with other pathogens. These reagents will
markedly improve the detection of this serious
pathogen.

Dermocystidium . A fungal pathogen which
can cause salmon to die due to occlusion of the
respiratory function of the gill, Dermocystidium is
found in many populations of wild salmon. Surveys
were conducted on returning salmon in several
Oregon rivers, and the fungus was found at variable
levels, in some instances at levels high enough to kill
adult fish. Laboratory studies on the effects of the
pathogen on fish upon transfer to seawater indicated
that those individuals which had heavy infections
succumbed, whereas those with lighter infections
resolved the infection.

Diseases of shellfishes:
Microsporidian parasite of Dungeness crabs

Continued studies of Nadelspora canceri, representing
a new family, genus and species of microsporidian
that causes lethal infections in Dungeness crabs,
have documented its geographic distribution and
prevalence of infection. The parasite occurs from
Gray's Harbor, Washington, in the north to Bodega
Bay, California, in the south and prevalences range
from 0.4% in Gray's Harbor to 41.2% in Tillamook
Bay, Oregon. It does not occur in Puget Sound,
Washington, or in southeast Alaska. The prevalence

of infection in commercially caught ocean crabs is
low (0.3%). Factors controlling the infectious pro-
cess and prevalences of infection within estuaries
and the open ocean are not known. Laboratory
work on this novel muscle parasite indicates that the
agent can be readily transmitted from crab to crab by
ingestion of infected muscle tissue. In addition, it
can be transmitted through the water by immersion
in a spore suspension. The disease has also been
noted in red rock crabs, and the parasite could be
transmitted from red rock crab to Dungeness crab
and vice versa.

Disseminated neoplasia (DN) in softshell
clams. Studies on the mode of transmission of this
chronic, lethal disease were completed. There is no
evidence of this leukemia-like disease in Oregon
softshell clams, but it was found that these popula-
tions are susceptible to disease by direct injection. A
dose as low as 10,000 cells was sufficient to initiate
the disease. The disease could also be transmitted
by feeding the clams algae combined with cells from
DN positive dams and simply by normal clams
cohabiting the same container as DN positive dams
for a period of one month or more. This ease of
transmission probably explains the high prevalence
of disease on the East Coast (up to 85%). It also
indicates that where the disease exists, use of DN
positive clams for mariculture could lead to elevated
moralities from the disease.

Marine Fisheries: David Sampson

Dr. Sampson continued his research on the
dynamics of Oregon's marine fisheries. During the
year he helped organize the Western Groundfish
Conference, which was held in Newport in January.
At the conference he presented a poster about an
ongoing research project on the F35% target fishing
rate. He collaborated with faculty from the OSU
Department of Agricultural and Resource Economics
on a project investigating the potential benefits to
the coho salmon fishery of improved forecasts of El
Nino. He also continued to serve on the Scientific
and Statistical Committee of the Pacific Fishery
Management Council and as associate editor for the
North American journal of Fisheries Management.
During the winter he taught the upper division
course "Marine Fisheries." The course was transmit-
ted live using two-way televideo equipment to a

10



studio classroom in Corvallis where half of the 25
students took the course.

Two of Dr. Sampson's graduate students
(one Ph.D., one M.S.) successfully defended their
theses on the following topics: the demersal fish
assemblages off the U.S. Pacific coast; and the matu-
rity schedule of English sole and its effect on the
catch quotas. Dr. Sampson's current students are
conducting research on the following topics: the
influence of data uncertainty on groundfish stock
assessments and catch quotas; spawning site selec-
tion by Columbia River chinook salmon; the theo-
retical basis of marine fish refuges as a fishery
management device; the suitability of cooperative
fishery management in Thailand; and using trawl .

logbooks to investigate spatial and temporal varia-
tion in demersal fish distributions off Oregon.

Marine Mammal Program: Bruce Mate

The Marine Mammal Research Group has
been extremely busy this last year studying three
species of baleen whales.

Twenty-six blue whales were tagged with
satellite-monitored radio tags off the southern
California coast, providing substantial information
on their movements and dive patterns during the
feeding season. The Oregon State University study
was coordinated with a National Marine Fisheries
Service cruise investigating the distribution of krill,
the main food of blue whales. After the feeding
season, several of the animals migrated south along
the Baja Peninsula to Magdalena Bay where a small
portion (5-10%) of the California population spends
the winters. One animal continued south over 1,000
miles to an upwelling region 400 miles west of Costa
Rica, known as the Costa Rican Dome. This area of
high productivity may be where most blue whales
go for breeding and calving. Because blue whales
are so large and often travel at high speeds, they
may need to feed during the winter season. That
would be different than the known habits of other
baleen whales which tend to go without food during
the winter breeding and calving season.

Twelve gray whales were tagged in San
Ignacio Lagoon to produce information on the whale
movements in and around the lagoon. One animal
provided a spectacular track of its northbound
migration. It traveled over 1,100 miles within 17
days of being tagged and was last heard north of San
Francisco. This is the first information on the precise
route and daily rate of movement for an individual
of this species.

The group tagged humpback whales in the
Hawaiian Islands during the winter breeding and
calving season during both1995 and 1996. The tags
provided the first detailed information on inter-
island movements and the migration north. One
whale traveled between five islands in a mere ten
days (much faster than any researchers had previ-
ously thought). The migration of an adult and a
juvenile leaving the Kauai region was on a magnetic
north bearing at identical speeds of over 1,000 miles
each, even though their departures were days apart.
These data suggest that animals of different age
classes not only have the same migration route but
that their trajectory might be the result of a
biomagnetic sense. The receptor for such an "inter-
nal compass" has been found in the only humpback
whale that has been examined for the magnetite
material.

During this summer and fall, the group will
be working to further miniaturize the tags to make
them implantable before the next experiments begin
in December. Housings, attachments, and antenna
configurations are all part of the changes to be
undertaken. During the coming year, an ambitious
project is being undertaken on blue whales which
will include National Geographic coverage. While
the funding of the project has not been completed,
the plan is to tag animals off the southern Baja coast
in December and track them into their winter breed-
ing and calving habitat. The group will follow them
into that region to determine whether there are in
fact large numbers of blue whales breeding, calving
and feeding. Additional blue whales will then be
tagged in their winter range to provide longer
duration movement information in that region.

An Office of Naval Research funded study
will focus on industrial acoustics and gray whale
activities in the Scammon's Lagoon region of Mexico
early in 1997. Additional support is being sought to
continue the humpback studies in Hawaii to better
understand movements and migration.

This year Dr. Mate has been working as a
member of a scientific committee for the Mexican
Secretary of Natural Resources, looking at the issues
surrounding a proposed industrial saltworlcs in one
of the gray whale breeding and calving areas (San
Ignacio Lagoon). In addition to providing detailed
questions to be addressed by the proposed devel-
oper, the scientific committee has initiated a process
within Mexico which will make scientific input and
public review a normal part of consideration of
developments in ecologically sensitive areas of
Mexico.
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Approximately one-third of the Marine
Mammal Program is supported from donor gifts,
either as direct support to research or as interest on
monies contributed to the Marine Mammal Endow-
ment. This has provided important support of
research and graduate students. Private donors and
corporate support will become ever more important
as federal government funds become less available
in the budget balancing process.

Resource Economics: Gilbert Sylvia

Research this past year has focused on
seafood marketing, fisheries policy, and aquacul-
tural production and marketing. Outreach and
public service has been directed at improving fisher-
ies management (member of the Science and Statisti-
cal Committee of the Pacific Fisheries Management
Council), summarizing and publishing research
results for industry (value-added whiting products,
albacore tuna marketing), and helping the Oregon
seafood industry develop strategic plans (appointed
board member of the Pacific Northwest Seafood
Association). A significant number of research
projects are interdisciplinary and include close
cooperation with the Astoria Seafood Laboratory,
the OSU Department of Bioresource Engineering,
and economists and biologists of the National
Marine Fisheries Service.

Ongoing projects include:
Bioeconomic modeling and public policy of

the Pacific whiting fishery
Portfolio analysis - seafood processing

strategies
Value-added products from Pacific whiting
Diversifying aquaculture to include recre-

ation and educational production strategies
Developing strategies for marine outreach

education
Developing marketing management strate-

gies for the albacore tuna industry
Analyzing the working relationships of the

Oregon and national seafood industries
Analyzing the economics of salmon man-

agement and production strategies
Determining effective strategies for con-

ducting cooperative fisheries research

Astoria Seafood Laboratory
Michael Morrissey, Director

The OSU Seafood Laboratory (SFL) is part of
the Coastal Oregon Marine Experiment Station and
located in Astoria. The mission of the laboratory is
seafood research, graduate training and transfer of
information to the seafood industry. The research
goals are:

1. Value-added product development
2. Seafood biochemistry
3. Seafood safety
4. Innovative processing
5. Waste minimization/utilization

Since 1991, the OSU Seafood Lab has re-
ceived over $2.5 million in grants-in-aid from fed-
eral, state agencies and private industry to under-
take research in these areas. Specific research
projects include the development of quality stan-
dards for handling and processing Pacific whiting as
a raw material; value-added product development
and marketing of whiting products in the U.S. and
foreign markets. Purification and characterization of
protease enzymes which affect texture characteristics
are areas of active research. Improving textural
properties of surimi through the use of protease
inhibitors and gel enhancers, such as whey protein
concentrates, beef plasma protein and a number of
starch ingredients is also being investigated.

The development of new processing tech-
nologies using ohmic heating and high hydrostatic
pressure for seafood products have shown the
viability of these methods. Seafood waste and water
use in processing plants is another major area of
research activity. Retrieval of bioactive compounds
from shrimp waste and recovery of gelling proteins
from surimi wash water, enables increased utiliza-
tion and a reduction of wastes in the seafood indus-
try. The SFL runs an annual OSU Surimi School for
mid-level surimi technicians and surimi-based
seafood personnel throughout the country.

New Facility and Seafood Consumer Center
The OSU-SFL has four faculty, three techni-

cians and eight graduate students working on
various research projects. Our rapid growth in
personnel and expansion into areas such as marine
biotechnology and innovative processing have
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strained the physical limits of the present lab. Fed-
eral funds have been received through the U.S.
Department of Agriculture to construct a new
facility in Astoria. This new $3.1 million facility will
provide state-of-the-art technology to employ the
more specialized tools of contemporary science. The
new lab will be approximately 12,000 sq. ft. includ-
ing a biochemistry, microbiology and seafood
engineering laboratory. Concurrent with the new

OSU Seafood Lab, a new $2 million Seafood Con-
sumer Center (SCC) will be constructed in Astoria
and operated by a non-profit organization. The
mission of the SCC will be to address issues in
consumer education, research, training and informa-
tion. Both facilities will expand capabilities in
seafood research and help industry meet the chang-
ing needs of the consumer for both domestic and
foreign markets.

Coastal Oregon Productivity
Enhancement Program (COPE)

College of Forestry

Initiated in 1986, the Coastal Oregon Produc-
tivity Enhancement (COPE) Program is a coopera-
tive effort among the College of Forestry at Oregon
State University, the USDA Forest Service Pacific
Northwest Research Station, the USDI National
Biological Service and Bureau of Land Management,
other federal and state agencies, forest industry,
county and city governments, the Oregon Small
Woodlands Association, and the Confederated
Tribes of the Grand Ronde. The intent of the pro-
gram is to provide resource managers and the public
with information on management of fish, timber,
water, wildlife, and other resources of the Oregon
Coast Range.

Ongoing Adaptive COPE Research includes:
The application of commercial thinning to

increase structural diversity in young Douglas-fir
stands William H. Exnmingham, Kathleen G. Maas,
Stuart Johnson, Pete Owston and Sam Chan

Fertilization of thinned and pruned
Douglas-fir stands - William H. Emmingham,
Kathleen G. Maas, Ralph Duddles and Ronald
Durham

Influence of commercial thinning on stand
structure and wildlife habitat in managed forests
John P. Hayes, William H. Emmingham, Robert
Anthony, Nobuya Suzuki, Jennifer Weeks and
Michael Adam

Habitat relationships and riparian zone
associations of bats in managed forests John P.
Hayes, Michael Adam, Dave Larson and Dave
Waldien

Establishment and growth of conifers
under existing riparian vegetation - William H.
Emmingham and Kathleen G. Maas

The effect of woody debris piece size and
orientation on fish habitat Arne Skaugset, Doug
Bateman, Richard Keim and Pam Lombard

Release of conifers in alder-dominated
riparian zones - William H. Emmingham and
Kathleen G. Maas

Integrated response of multiple forest
resources to active management in riparian zones
Arne Skaugset, Richard Keim, Doug Bateman, Mike
Newton, Jenny Walsh, Elizabeth Cole, Loren
Kellogg, Stan Pilkerton, Mike Miller and B.
Strongham

Small mammal populations in riparian
areas - John P. Hayes, Michael Adam and Robert
Anthony

Habitat selection by cavity-nesting birds in
young thinned and unthinned Douglas-fir forests of
western Oregon - John P. Hayes, Jennifer Weeks and
Michael Adam
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Cooperative Institute of Marine
Resources Studies (CIMRS)

Lavern Weber, Director

The Cooperative Institute for Marine Re-
sources Studies (CIMRS) was established in 1982 to
foster collaborative research between NOAA and
Oregon State University in the areas of oceanogra-
phy, fisheries, aquaculture and other marine-related
fields and to serve as a center at which researchers
may address problems of mutual interest relating to
the living and non-living components of the marine
and estuarine environment and their interrelation-.
ships. Oregon State University is currently involved
with both the NOAA/PMEL VENTS Program and
the National Marine Fisheries Service Northwest
Fisheries Science Center.

VENTS Program

Nine CIMRS research assistants and two
research associates collaborate directly with the
NOAA VENTS Program scientists in various compo-
nents of scientific research on spreading center
processes of mid-ocean ridges. The research that
CIMRS is involved with in NOAA's VENTS Pro-
gram falls into several main areas: photogeologic
characterization of seafloor; acoustic imaging and
interpretation of the seafloor; T-phase event detec-
tion of seafloor spreading events; and quantification
and prediction of large-scale spatial and temporal
effects of venting on ocean chemical and thermal
budgets. Specifically, studies include the interpreta-
tion of geologic structure via seafloor remote-sens-
ing techniques, the understanding of plate boundary
mechanics from acoustical/seismological investiga-
tions and the analysis of hydrothermal emissions.

Various cooperative research efforts were
fostered this year with investigators from Woods
Hole Oceanographic Institute (WHOI), Oregon State
University's College of Oceanic and Atmospheric
Sciences (OSU), and the University of Hawaii (UH)
that integrate SOSUS recorded oceanic earthquake
information with land-based seismic data to provide
a revolutionary view of Pacific Northwest earth-
quake tectonics. Work with the WHOI scientists is
leading to tomographic images of the plate subduct-

ing the west coast of North America. This will
provide a "picture" of the structure of the slab which
could have implications for the seismic hazard in the
Northwest due to the subducting plate.

Research with OSU and UH investigators is
focused on combining highly accurate SOSUS
earthquake locations with fault orientation informa-
tion resulting in an unprecedented view of active
faults and style of plate deformation in the oceanic
environment. All of these efforts have resulted in
the recognition of a SOSUS-detected precursory
phenomenon to a large subduction zone earthquake
that occurred along Cape Mendocino, California, in
April of 1992. This documented precursor relation-
ship to large earthquakes in California has signifi-
cant social implications and is of tremendous value
to earthquake risk assessment efforts.

An autonomous acoustic detection system
that was developed in 1994 by CIMRS researchers
was deployed on the East Pacific Rise this year.
Although the monitoring system is not real-time,
there are several important scientific questions
addressed by this experiment. Acoustic monitoring
over this large area will provide an ideal test of the
relation between spreading rate and eruption fre-
quency. There have been several proposals of a
connection between geophysical activity in the
eastern Pacific and the El Nino phenomenon. The
emplacement of acoustic monitoring arrays with
existing climate buoys will rigorously test this
controversial hypothesis. Eventually the availability
of global cellular phone networks and underwater
modems may allow the capability to be made real

time.

Geophysical Monitoring

Another aspect of monitoring activity on the
mid-ocean ridge is the use of in-situ seafloor instru-
ments called extensometers. These instruments have
been developed to measure horizontal distances
with high precision, yielding quantitative estimates
of extension associated with seafloor spreading
events. Data collected by an array deployed in 1995
have yielded valuable information on the character,
timing, and location of individual rifting events as
well as possible links between rifting events and
hydrothermal plume emissions.
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Geographic Information Systems (GIS)

GIS use has expanded dramatically within
the past year in the VENTS Program. The successful
deployment of a sea-going GIS system last year
proved invaluable to the March 1996 Wecoma re-
sponse cruise to the northern Gorda Ridge, as GIS
data from this area was transferred quickly to the
sea-going PC system, allowing investigators to
generate hypotheses regarding the eruption event as
data were being collected. Additionally, request for
data transfer from investigators at other institutions
are becoming more frequent as the use of GIS sys-
tems spreads through the scientific community. The
GIS database developed jointly by CIIvIRS and
NOAA researchers leads in comprehensiveness for
oceanographic data on the NE Pacific.

Hydrothermal Emissions

A principal focus of FY 95-96 was to continue
the time-series monitoring of venting on the Juan de
Fuca Ridge (JdFR), including the analysis of samples
connected with the 1993 volcanic/hydrothermal
event. Analysis of vent fluids from both the Co Axial
and Cleft segments of the JdFR and Axial Seamount
was also a priority. During the 1995 Alvin dive
series, it was discovered that the ASHES vents field
at Axial Seamount had undergone some dramatic
changes since it was last sampled several years ago.

In particular, the vent fluid temperatures had in-
creased, and Inferno vent showed obvious visual
signs of phase separation. The vent fluid chemistry
program is focused on several key areas including
event response, temporal variability and evolution
of vent fluid composition, processes controlling vent
fluid composition, phase separation and its relation
to chemical gradients, and the effect of vent fluid
composition on microbial activity.

FY 95/96 Accomplishments
Received NSF funding for long-term time

series measurements of seafloor strain on the Cleft
segment of the Juan de Fuca Ridge

Identified acoustic precursory phenom-
enon associated with large subduction zone earth-
quakes in California

Completed development, testing and
deployment of a six-hydrophone monitoring system
on the East Pacific Rise

Deployed acoustic RAFOS float to track
and monitor event plumes from Gorda Ridge volca-
nic event

Expanded GIS datasets to include other
regions of the north Pacific and successfully imple-
mented a stand-alone, portable GIS system for use
on research vessels

Environmental Protection
Agency
Coastal Branch, Western Ecology Division

The Newport EPA lab joined Corvallis in
May 1995, with the combined laboratories becoming
the Western Ecology Division. The main research
area at Newport is estuarine ecosystem research,
which is part of a larger Pacific Northwest Ecosys-
tem Management Program. Thrusts of the new
estuarine ecosystem program include determining

the relative importance of watershed versus oceanic
inputs of nutrients and sediment, implementation of
a hydrology model, assessment of benthic ecosystem
function, impacts of the introduced Spartina, circula-
tion studies and estimating sediment deposition in
the historic past. The program is initiating a case
study in Willapa Bay.
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Oregon Department of Fish
and Wildlife
Marine Resources Program
Neal Coenen, Program Manager

Staff members of the Department of Fish and
Wildlife's Marine Region are located in the Newport
headquarters office and Astoria and Charleston field
offices. Staff include about 40 year-round coastal
employees and additional seasonal help. The Ma-
rine Region is home to Ocean Salmon, Marine
Finfish, Shellfish and Marine Habitat, Marine Mam-
mal/Wildlife Diversity, and Administrative units,
and is part of a larger Marine Resources Program
which includes a Columbia River Program unit.

Reorganization and reductions in workforce
will result in a change in our program structure July
1997. Ocean Salmon, Marine Finfish and Shellfish
and Marine Habitat units will make up Marine
Program headquartered in Newport. Columbia
River investigations and Marine Mammal/Wildlife
Diversity units will be realigned with other agency
programs. A new Interjurisdictional Fisheries Unit
will be created and located in Portland.

The Developmental Fisheries Program
established during the 1993-95 legislative session
continued with the addition of new species and
fisheries. The dive clam fisheries were added to the
program and we began a contract to conduct a dive
and intertidal survey of clams, shrimp and other
benthic invertebrates as a part of the Tillamook Bay
National Estuary project. We will use the results of
our surveys to estimate the biomass of dams in key
beds used by recreational and commercial users in
Tillamook Bay. Additional developmental fisheries
research included surveys of spot prawn and fishing
gear.

The Marine Finfish Program continued its
extensive recreational and commercial fishery
monitoring program. Work continued with the
shore-based Pacific whiting fishery in cooperation
with processors and harvesters. A cooperative study
with the Oregon Trawl Commission was imple-
mented for the purpose of better documenting the
retention and non-retention of fish caught in deep-
water trawl fisheries. Research on recreationally
important species continues to focus on black rock-
fish: a current project is a genetic study on this
species to determine stock delineation patterns.

The 1995 legislature established a Bycatch
Project for the 1995-1997 biennium. Hal Weeks
(from the Portland staff) was hired as the Bycatch
Project Leader. Work on this project to date has
been cooperative with groundfish and shrimp trawl
fisheries.

Shellfish and Marine Habitat Program pro-
posed creation of new Marine Gardens and Research
Reserves as an outgrowth of the Ocean Policy Advi-
sory Council process and implementation of the
Territorial Sea Plan. The proposals will be heard by
the Fish and Wildlife Commission in 1996. Other
projects included continued at-sea research to
determine the effectiveness of fish excluder devices
on shrimp trawl gear, underwater video studies of
gear design, sea urchin surveys and a bathymetric
and side-scan sonar mapping of key reef areas off

Port Orford.
Cooperative work continued with Oregon

State University graduate students and staff to assist
in studies of population dynamics, as well as marine
and estuarine ecology.
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National Marine Fisheries
Service
Fisheries Behavioral Ecology Program,
Alaska Fisheries Science Center
Bori 011a, Project Leader

Experimental facilities are presently under-
going a major expansion to accommodate a new
research initiative on bycatch that will focus on the
development of post-capture survival indices for
important species of north Pacific fish. The facilities
expansion will include installation of a series of large
thermally-controlled experimental tanks and a
specially designed apparatus that will permit fish to
be exposed to simulated trawling under controlled
laboratory conditions. The subjects of study will
include economically important species that are
captured as non-targeted fish during commercial
fishing operations.

Preliminary results with walleye pollock and
sablefish have shown a markedly different potential
for post-capture survival between the two species.
When walleye pollock were subjected to simulated
trawling, adverse effects were manifested in behav-
ior, serum cortisol concentrations (a biochemical
indicator of stress) resulting ultimately in mortality,
with little or no potential for recovery. In contrast,
sablefish proved to be much more resistant to cap-
ture stress, with behavioral and biochemical indices
rapidly returning to normal and only low levels of

mortality being expressed.
Experimental studies are continuing on the

influences of physical and biological factors on
behavior responses of larval and juvenile stages of
walleye pollock and sablefish. These studies have
important implications for furthering our under-
standing of the underlying mechanisms controlling
distribution of early life stages in the sea, responses
to selected environmental factors, and year-to-year
variation in population size. In a recently completed
series of experiments, when pelagic juvenile sable-
fish were exposed to a thermally stratified water
column, similar to walleye pollock, they avoided
cold water and remained above the thermocline.
However, when food was introduced beneath the
thermocline, despite the risk of thermal shock, the
juveniles were motivated to swim for short periods
into colder, potentially lethal temperatures. This
flexibility in behavior is an external manifestation of
a process that the species possesses for assessing
risk. Since juvenile sablefish exhibit extraordinarily
rapid growth rates, foraging requirements to sustain
this level of growth compels such risk-taking behav-
ior. Additional experiments are underway to exam-
ine the potential for growth under different environ-
mental regimes.

National Marine Fisheries
Service
Fisheries Analysis and Monitoring Division (FAM)

A new Division of the Northwest Fisheries
Science Center has been established at the Hatfield
Marine Science Center. The Division has eight
scientists located here and a Division Director in
Seattle. The goals of the Division are to improve
understanding of West Coast groundfish population
dynamics and their ecosystem, and to utilize this
knowledge to provide technical support for assess-
ment and management of West Coast fisheries.

West Coast Groundfish Assessment Program
Ray Conser, Program Manager

This Program is the focal point for ground-
fish stock assessment work on the West Coast.

Program scientists conduct stock assessments for
sablefish, thornyheads, Dover sole, and miscella-
neous rockfishes. They also provide review and
oversight for assessments carried out at other West
Coast laboratories and serve in advisory roles for the
Pacific Regional Fishery Management Council.
Program scientists serve on domestic and interna-
tional committees and teams that address general
stock assessment and fishery management issues.
Areas of current research emphasis are: (1) im-
proved fishery stock assessment methods and
computer modeling techniques; (2) enhanced fishery
monitoring, particularly through at-sea observation
and data collection; (3) biological studies to better
estimate vital rate parameters; and (4) survival
studies of discarded bycatch.

The Program comprises a multi-disciplinary
team which includes four fishery biologists, a math-
ematical statistician, an oceanographer, a computer
specialist, and a post-doctoral fellow. While Pro-
gram scientists conduct individual research, much of
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the Program's work involves collaboration with
academia, State fishery agencies, other NOAA
elements, and the fishing industry. During the past
year, Program studies were initiated on the status of
stocks of the sebastes complex off the West Coast, on
the development of indices of abundance from
fishery logbook data, and on better understanding
Dover sole growth. In addition, collaborative re-
search efforts were carried out on (i) sablefish matu-
rity and migration (with Oregon State University
and the industry); (ii) groundfish aging (with Or-
egon Department of Fish and Wildlife); (iii) socio-
economic aspects of the groundfish fishery (with
Oregon State University); and (iv) sablefish discard
survival rates in the bottom trawl fishery (with the
University of Washington).

Ocean Variability Studies
William Peterson, Lead Scientist

The Division is also interested in understand-
ing how ocean variability might control recruitment
of various fishes important to the economies of
Oregon's coastal communities. Of particular interest
is the effect of climate variability and climate change
on living marine resources. To that end, a monitor-
ing program has been initiated where at-sea sam-
pling is conducted 2-3 times per month on the R/V
Sacajawea, sampling at stations 1, 3, 5, and 10 miles
from shore.

Temperature and salinity measurements are
made and samples are taken for later analysis of
phytoplankton (as chlorophyll). Plankton tows are
made to estimate abundance of species of zooplank-
ton and fish eggs and larvae. These data will be
compared to sampling of a similar nature conducted
in the 1970s in order to determine if the coastal
marine ecosystem has changed over the past 20
years. Some change is expected given the general
decline in upwelling in recent years and subsequent
warming of the coastal ocean which began in 1991.
A related goal is to describe how other living marine
resources may have changed due to the present
"warm ocean conditions," such as health of seabird
populations, survival of juvenile salmonids at sea,
and northward shifts in distributions of fishes such
as hake, mackerel and sardines.

Salmonid Ecosystem Analysis Program
Bruce McCain, Program Coordinator

The overall objective of the Salmonid Ecosys-
tem Analysis Program is to increase understanding
of the natural and anthropogenic factors in rivers,
estuaries and nearshore ocean, that may influence
the health, growth and survival of juvenile Pacific
salmon. Three types of research were conducted
during the past year.

Salmon Ecology: Robert Emmett

Stocks of coho salmon have been declining in
the Pacific Northwest since the 1970s. Moreover, the
year-class strength of Oregon coho salmon
(Oncorhynhus kisutch) appears to be determined very
early during the ocean residency of juveniles and
may be related to predation. Predation of juvenile
salmon is strongly influenced by the abundance of
other species of similar-sized fish that are present in
the near-coastal ocean at the same time. These other
species are alternative prey for salmon predators.
Since the northern anchovy (Engraulis mordax) is the
most abundant alternative prey species off the
Oregon coast, the abundance and distribution of
various life-history stages of northern anchovy are
being assessed in the nearshore coastal areas off the
Oregon and Washington coasts. Relationships
among these population data, salmon ocean sur-
vival, and oceanographic environmental conditions
are also evaluated.

Results from an initial near-coastal survey in
1994 indicate that the northern anchovy population
off Oregon/southern Washington is much reduced
from previous population estimates from the 1970s.
This population decline of a previously abundant
alternative prey species may be a factor leading to
increased salmon predation. In addition, spawning
populations of another possible alternative prey, the
Pacific sardine (Sardinops sagax) were discovered off
the Oregon coast in 1994; such a finding is very
unusual and probably has not occurred since the
1930s. Eventually these and other research findings
will be used to identify the relative influence of
various factors on ocean survival of salmonids.
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Salmon Ecotoxicity: Bruce McCain

The potential exposure of subyearling fail
chinook salmon (0. tshawytscha) to toxic chemical
compounds during their residency in the Lower
Columbia River (LCR) is being evaluated by analyz-
ing chemical contaminants in sediments and prey
tissues from salmon habitats. Recent studies in
several urban waterways in Puget Sound have
shown that juvenile fall chinook salmon accumulate
significant concentrations of chemical contaminants
during their relatively short residence time in estuar-
ies, and a major route of contaminant exposure is
through their dietprimarily sediment-dwelling
amphipods and copepods. Moreover, these expo-
sures are accompanied with a variety of abnormal.i.
ties, ranging from subcellular effects to changes in
growth and immune function (see below).

In 1995, samples of the amphipod Corophium
salmonis and sediment were collected from potential
salmon habitats at selected sites in the LCR and from
a less urbanized site in the Naselle River which
enters Willapa Bay. The samples were analyzed for
polycyclic aromatic hydrocarbons (PAHs) which are
commonly associated with urban areas. The results
showed that a number of sites in the LCR had

sediment with concentrations of PAHs considerably
higher than for the Naselle River. Moreover, con-
centration of PAHs in amphipods from one site in
the LCR were approximately 30 times higher than
levels of PAT Is in amphipods from the Naselle River.
Of interest was the finding that sites in the LCR with
the highest concentrations of PAHs in sediment had
no detectable amphipods.

Salmon Physiotoxicology: Mary Arkoosh

Previous research conducted with juvenile
chinook salmon from a chemically contaminated
urban estuary in Washington State by NWFSC
personnel demonstrated that these fish were more
susceptible to infection by Vibrio anguillarum, a
pathogenic marine bacteria, than were juveniles
from hatcheries or a nonurban estuary. This experi-
mental approach is currently being used on juvenile
salmon in laboratories at the HNISC to assess the
immunotoxicological effects of contaminants charac-
teristic of the Hylebos Waterway in Tacoma, WA,
another Northwest urban estuary. The Hylebos
Waterway is part of the Commencement Bay
Superfund Site, and NOAA is conducting studies to
determine the extent of injury to fishery resources

by pollution.

National Oceanic and Atmospheric
Administration - Ocean Environment
Research

VENTS Program
Stephen Hammond, Division Leader

The VENTS Program is in its twelfth year of
research focused on determining the oceanic impacts
and consequences of submarine hydrothermal
venting. The program directs most of its efforts
toward achieving an understanding of the chemical
and thermal effects of venting along the northeast
Pacific Ocean seafloor spreading centers. Since the
Juan de Fuca and Gorda Ridges of the northeast
Pacific were the nearest portions of the mid-ocean
ridge to any continental land mass, this area has
become the principal ocean laboratory for VENTS
scientists. Research results obtained during FY 95/
96 continued to augment the case for hydrothermal
venting at seafloor spreading centers having global
significance in terms of the chemical and thermal
state of the ocean. NOAA OERD Program scientists,

together with Cooperative Institute (CIMRS) re-
search collaborators, continued their success in
quantitatively documenting these effects as they
occur in the ocean over a wide range of time and
spatial scales.

Transport and Source Strength of Hydrothermal Emis-
sions

Since 1991, an array of 8-12 miniature tem-
perature recorder (MTF) and current meter (CM)
moorings have been successfully deployed and
recovered at yearly intervals at the Cleft segment of
the Juan de Fuca Ridge, making this effort by far the
longest time series study of a particular vent field on
the mid-ocean ridge. This time-series study, in
conjunction with other studies (e.g. hydrothermal
discharge created in 1993 by seafloor volcanic erup-
tions on the CoAxial segment of the Juan de Fuca
Ridge), will enable scientists to examine in com-
pressed form the life cycle of a hydrothermal vent
field. Such studies are crucial in understanding the
cooling history of magma beneath the ridge axis and
the changes in the chemical composition and origin
of discharging fluids over the lifetime of a vent field.
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Because most of the Earth's hydrothermal
heat loss occurs on ridge flanks, the effects of off-axis
hydrothermal circulation on the ocean's geochemical
balance may also be great. The effects of heading at
the JdFR can be seen as far as 1000 km to the west, as
observed by conductivity, temperature, depth (CTD)
experiments. During FY 95/96 VENTS scientists
mapped a shallow helium plume emanating from
the Loihi Seamount on the flanks of Hawaii. This
plume can be traced for thousands of kilometers
from Hawaii and indicated eastward transport in
this region of the Pacific. This movement is in
disagreement with conventional interpretation of the
ocean topography.

Hydrothermal and Geophysical Monitoring

In 1991, NOAA/PMEL initiated a joint
agreement with the U.S. Navy to exploit the Navy's
existing underwater listening arrays for environ-
mental research. The use of SOSUS (SOund
SUrveillance System) has allowed OERD to monitor
the low-level seismicity of the Northeast Pacific and
the very low-level volcanic seismicity of the north-
east Pacific spreading center. As in 1993, a major
seafloor eruption was detected and located in 1995.
This year the eruption occurred on the northern
Gorda Ridge and the NOAA ship McArthur was sent
to the site equipped primarily to look for a water-
column signal associated with seismic events. This
cruise involved both NOAA and university-based
investigators. A follow-up expedition was then
funded by NSF for a second response cruise on the
UNOLS ship, R/V Wecoma for bottom imaging,
location and mapping and gas chemistry studies.
Images from the deep-towed camera clearly showed
new lava as a product of a brief fissure eruption,
where a dike reached the surface, directly under the
"event plume" mapped by CTD casts during the
McArthur cruise.

In addition to the primary focus on seismic
processes, an ambitious study of marine mammal
acoustics has been undertaken during FY 95. A
focused effort is underway to correlate vocalization
patterns with visually identified species. Additional
collaborative programs are in progress, including
developing seismo-acoustic methods for monitoring
compliance with the Nuclear Test-Ban Verification
Treaty (with Department of Energy), monitoring

Pacific Ocean surface impacts (with U.S. Air Force)
and monitoring sound speed variations (with Naval
Postgraduate School).

In situ monitoring of ridge-crest processes
through time represents an important focus of the
VENTS Program. The emphasis has been on moni-
toring the volcanic system for vertical ground
deformation and seismicity associated with move-
ment of magma in the sub-seafloor. The deployment
of three "volcanic system monitors" supports long-
range acoustic monitoring studies, providing valu-
able ground truth for SOSUS and moored hydro-
phone data sets. In addition, an array of new instru-
ments called "Acoustic Extensometers" has been
developed to precisely measure horizontal distances
on the seafloor. The purpose of these instruments is
to detect seafloor spreading events across the axis of
a mid-ocean ridge and establish relationships with
other oceanographic and geophysical phenomena.
During the summer of 1995, these instruments
provided excellent results, though methods to more
effectively deploy and recover the instruments need
to be resolved.

Microbial Processes

Immense quantities of microorganisms
(many of which thrive at temperatures above 100°C)
live in sub-seafloor environments exclusively associ-
ated with geophysically active regions of spreading
centers. The genetic diversity of these microorgan-
ism ecosystems, and the high temperature enzymes
and metabolites they can produce, have caught the
attention of the biotechnology industries who see
wide-ranging potentials for biotechnical, biochemi-
cal and pharmaceutical applications.

In FY 95 collaborations continued with
microbiologists at the University of Washington in
examining the interplay of fluid chemistry with
microbial processes. Increased efforts to coordinate
sampling for chemistry, microbiology and
macrobiology during the McArthur/Wecoma cruises,
and others to come, help scientists better understand
how the chemical environment affects the microbial
community and how microbial processes are re-
flected in fluid chemistry.
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FY 95 Accomplishments

Continued monitoring of the characteristics
of hydrothermal plumes emanating from the north-
ern Cleft vent field on the Juan de Fuca Ridge (JdFR)

VENTS investigators, working with fellow
scientists from the Universities of Hawaii and
Miami, participated in the first sampling of hydro-.
thermal emissions found distant from the axis of a
mid-ocean ridge

The VENTS acoustic monitoring effort was
expanded beyond the northeast Pacific to acquire all
of the Navy's North Pacific arrays and transmit the
data to PMEL's Newport, Oregon, laboratories via
telephone line

Completed and field tested a new under-
water, autonomous hydrophone mooring capable of
monitoring long-range acoustics (not in real time) to
the same sensitivity as SOSUS at any location in the
world ocean

Deployed three Volcanic System Monitors
(VSM) at Axial Seamount to record the nature of
volcanic activity during an eruption

Detected, located and verified a seafloor
eruption on the northern Gorda Ridge

U.S. FISH & WILDLIFE
SERVICE

Oregon Coastal Field Office

Construction of the U.S. Fish and Wildlife Ser-
vice building on the grounds of OSU Hatfield Ma-
rine Science Center was completed in September.
This building, officially known as the Oregon
Coastal Field Office, currently houses Service em-
ployees from the National Wildlife Refuge Division
and the Division of Ecological Service. The refuge
personnel are responsible for the management of six
National Wildlife Refuges spanning the Oregon
coastline. These refuges include three estuarine
refuges (Bandon Marsh, Nestucca Bay, Siletz Bay),
two marine refuges (Three Arch Rocks and Oregon
Islands) and a small old-growth forest refuge at
Cape Meares. The Ecological Service component of
the office is responsible interagency coordination,
protection and management mandates associated
with threatened and endangered species, wetlands
and forest habitats and the administration of the
President's Forest Plan.

Land acquisition for the coastal refuges contin-
ues. At Nestucca Bay, 57 acres of tidal salt marsh at
the confluence of the Nestucca and Little Nestucca
Rivers were acquired and added to Nestucca Bay
NWR. A portion of this acquisition was made
possible by a $20,000 donation by Ms. Marjorie
Boufford in memory of her son. At Siletz Bay, 82
acres of tidal salt marsh adjacent to U.S. highway

101 was acquired from the OSU Foundation and
added to Siletz Bay NWR. A second acquisition
accomplished at Siletz Bay involved 44 acres adja-
cent to Immomen Road. About 3/4 of this property
is comprised of diked tidelands where recent dike
breeches have allowed limited wetlands restoration
to occur. The service is currently attempting to
acquire two adjoining parcels so the entire lowland
area here can be fully restored to tidal wetlands.
Oregon Coastal Refuges received a $1 million appro-
priation this year to continue land acquisition on the
coastal refuges.

Phase one of the Service's Coquille Point Inter-
pretative Project is nearing completion. This project,
located on a small headland in Bandon, involves re-
contouring a highly impacted and eroded headland,
replanting with native vegetation, construction and
paving of hiking trails and overlooks, and installa-
tion of interpretative panels. The wet and stormy
winter period delayed completion of phase one of
this project.

Wildlife surveys conducted this year included
monitoring nesting seabirds, peregrine falcons, bald
eagles, Aleutian Canada geese, black brant, and
wintering waterfowl. Repetitive aerial surveys of
common murre colonies initiated in 1995 were
continued in 1996 under the auspices of the Tenyo
Maru Oil Spill Restoration Program. Surveys of
small mammals and amphibians in forest habitats of
Cape Meares NWR were initiated in the spring in
cooperation with the OSU Cooperative Wildlife
Research. Unit and will continue in the fall.
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Guin Library
Janet Webster, Librarian

High quality library services and an excellent
marine collection remain the focus of the Marilyn
Potts Guin Library. Given the flat budget and regu-
lar large increases in scientific journals subscriptions,
the staff critically examined usage by HMSC person-
nel of the library's journals. Library users were
asked to note which journals they browsed, student
workers tracked what journals were reshelved and
the librarian collected data on what journals HMSC
personnel published in and what they cited. Using
all this data, the librarian and HMSC faculty identi-
fied expensive and under-used journals that could
be cut from the collection to save $15,000 annually.
Ongoing cuts are not a permanent solution to the
budget problems; an increase in the collection
budget needs to be accompanied by a change in
scientific publications traditions.

The collection continues to grow even with
budget constraints. Part of this growth results from
cooperative agreements with state and federal
agencies who provide their information free of
charge to the library. Examples include maps
on Oregon's coastal hazards and tsunami zones from
the Department of Oregon Geology and Mineral
Industries, and Saving the Salmon: a history of the U.S.
Army Corps of Engineers' efforts to protect anadromous
fish on the Columbia and Snake Rivers. Electronic
resources are also expanding as more information is
available via the Internet.

Using the onsite collection is often just the
beginning to satisfying HMSC personnel's informa-
tion needs. The library staff borrowed over 650
items from outside of OSU and staff and lent 850
items around the world. This international coopera-
tion helps students and researchers access resources
previously unavailable. Over 2,750 items were sent
back and forth between HMSC and the main cam-
pus, increasing usage of both collections without
additional purchase of materials.

Development of the HMSC web site is taking
place in the library's multi-media lab. With the help
of Susan Lynds and Jon Edstrom, the web site
provide a basic introduction to FIMSC, its programs,
resources, and people. Excitement is growing over
the use of the Web to promote the remodeled
Visitor's Center and its educational opportunities.
The web site may be viewed at http:/ /
www.hmsc.orst.edu/.

Library staff remained involved with re-
search and related library activities. Janet Webster is
working on three projects: state library associations
in the political arena, non-thesis masters programs
and their contribution to the university's informa-
tion legacy, and grey literature on Oregon's estuar-
ies. Susan Gilmont presented a paper on the role of
paraprofessionals in a small research library at the
annual Council of Library and Media Technicians.
Liz Fox continues to pursue an interest in children's
science books even though she has moved on to a
new position with Lincoln County.

Scholarships & Awards
Curtis & Isabella Holt Marine Education Fund
1996-97

Susan Lynds ($3,000) - Vicki Osis: Public Wing
Educational Programs

Tanya Zeppelin ($1,000) - Bruce Coblentz: Minke
Whale Feeding Site Selection
Walter G. Jones Memorial Scholarship 1996

Caleb Slater ($600) Carl Schreck: Interactions
between endocrine and immune systems in salmo-
nids
Mamie Markham Research Awards 1996-97

Timothy Miller-Morgan ($10,000) - Paul Reno:
Development of an organ culture system for study-
ing the parthogenesis of disease in salmon

Lihan Huang ($10,000) Michael Morrissey:
Reducing environmental impacts by recovering
solids from wastewater of surimi processing plants
Lylian Brucefield Reynolds Scholarship 1996-97

Yong Woo Lee ($800) David Sampson
Barbara Schwantes Memorial Fellowship Fund
1996-97

Stephen Bobko ($500) Steven Berkeley: Effects of
fishing-induced age truncation on recruitment and
reproductive potential in black rockfish
Bill Wick Marine Fisheries Award 1996-97

Sherry Larkin ($2,000) Gilbert Sylvia: Compre-
hensive modeling of the Pacific whiting fishery:
maximizing management goals for better resource
use
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Statistics

Student Enrollment
Winter Class 1995 1996
FW 407M/507M Seminar 5 18

FW 431/531 Dynamics of Marine Biological
Resources 13 NA

FW 465/565 Marine Fisheries NA 26
FW 470/570 Water Pollution Biology 18 21

FW 494/594 Diseases & Parasites of
Marine Fish & Invertebrates 15 20

FW 497x/597x Aquaculture 16 17

FW 498x/598x Aquaculture Lab 4 15

Spring
Bi 450/451 Marine Biology 22 11

Summer
Bot 446/546X Field Marine Botany 27 NA
FW 508 Salmonid Disease Workshop NA 20
FW 508 Northwest Wetlands 23 NA
FW 508 Global Environmental Issues NA 10

FW 563x Marine & Coastal Birds NA 12

FW 570 Aquatic Toxicology NA 12

HSTS 515 Evolution & Modern Biology NA 8

Z465/565 Marine Invertebrates 27 NA
Z465/565 Marine Mammals 26 NA

Aquarium Visitors
January 1, 1995- December 31, 1995 = Closed for renovation
Since opening, June 1965 (to May 29, 1995*) = 9,072,306

*Closed for renovation project on May 29, 1995
Number of students in scheduled school group visits = 5,440
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HMSC Aquarium Volunteers
1995-1996 Volunteers

Carol Alice
Elizabeth Asbury
Betty Balm
Jan Bannan
Sandra Berry
Peggy Bickford
Robert Bickford
Barbara Bradley
Scott Branchfield
Carol Burton
Jane Carr
Brian Chipman
Ray Clark
Doreen Colbert
Nancy Crocker
Judy Deakin
Jim Deakin
Mary De Lisle
Donald De Lisle
Frances De Mott
John De Mott
Kristi DeWerff
Marge Dodd
Jim Donaldson
Margaret Emmons
Lewis Emmons
Tanya Evoniuk
Thelma Fisher
Carol Franklin
Fonte Gassner
Len Gassner
Shirley George
Althea Hatch
Kenneth Hatch
Marcee Henderson
Sara Hodges
Linda B. Hofman

Jean Humphrey
Sonia Irvin
Clyde Kellay
Jean Lamb
Carol Lane
Christy Layton
Frank Lush
Steve Lynch
Barbara Mate
Rudy Mate
Gil McGuinness
Terry Morse
Pennie Mumm
Elizabeth Nicholson
Dorothy Olson
Ed Osterman
Mary Emma Parks
Ken Parks
Isabella Potter
Donna Reynolds
Gerti Schramm
Lorraine Shewbert
Bob Shewbert
Freddie Sinclair
Henry Slagter
Helen Smith
Steven Spector
Sandy Srp
Rex Stephenson
Carolyn Symons
Leslie Terra
Alice Thompson
Sue Thornton
Tammy Trost le
Irene Valentine
Pat Vanderbeck
Van Vanderbeck

Mary Voelkel
Joe Voelkel
Cliff Wamacks
Joan Weiler
Conrad Weiler
Miriam Weinbender
Helen Wellman
Sherry West



Donor Honor Roll
1995-1996 Annual Gifts

Altrusa International
*American Tree Care Inc.
Angell Job Corps
*Steve and Ann Bandy
David and Barbara Bacon
Robert & Margaret Bickford
Evelyn & Paul Brookhyser
A.C. & Virginia Burlingham
*Marybel Butler .

*Wilfred Campbell
Thomas Chandler
Faith & Thomas Cole
Sandra Coons
Jean & Patrick Cowan
Teresa Danovich
*Ruth M. Dole
*Cecil & Sally Drinkward
Paul Elliker
Tuanna Ellingson
William Emery
*Barbara Esperance
Larry and Patricia Filosi
Elizabeth Fox
*Carol Franklin
*Martin Franz
*Lee Freed
*Lance & Bonnie Garrett
Robert Glaze
*Mrs. W. H. Gonyea
*Eugene Grant
*Brigitte Guehr
Jeanette Hennings
*Mr. & Mrs. Marshall Heuser
Louis & Marjorie Hildebrandt
Carmen Jones
*Duchess & Ernest Josi
Richard & Linda Kilbride
*Erald Kogan
KYTE/KNPT Radio
*George & Joan Lammers
Janet Leonard

Nancy Leonard
Don Lindly
Marine Discovery Tours
*James & Ella Markham
Mamie Markham
*Joan Martin
Luke McIlvenny
*Al & Beth McMullen
*Joan & Wayne Merryman
David & Linda Miller
Arthur Mills
*Clifford and Marian Misener
Ray Moe
George & Karen Mpitsos
*Carrie Newell
Renee Newman
Noah-Linstrom
Robert & Jerryann Olson
*Donald O'Neal
Oregon Coast Aquarium
Oregon Community Foundation
*Carol & Peter Ostroff
*Jay Owens
*Joann & Gary Pageau
Ken and Jean Palfrey
*Shirley Parker
Fred Postlewait
R3 Custom Engraving
Sue Redman
*Earl Reynolds
*Rockridge Antiques
*Judith Rooks
*Jean Roth
*Larry Rouse & Ielean Cox-Rouse
Marilyn Sander
Janis Satterwhite
*David & Nancy Scharff
*Dirk & Pam Schubert
Donald & Virginia Schwantes
*John & Peg Scott
*Sherilyn Scranton

Sea Lion Caves Inc.
Shilo Inns
Joseph & Debbie Skehen
Randolph Sleet
*Calvin Smith
*Perry Smith
Vickie & Wayne Spencer
*Faye & Lucille Stewart
*Michael & Lorraine Tovero
*Gladys Valley
V. Lisa VanKempen
*Don and Susan Wake
Anthony Watson
Lavern Weber & Pat Lewis
Stephen and Janet Webster
*Wyland Galleries

*Marine Mammal Fund
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Publications
Chapman, John

Chapman, j.W. 1996. Invasive species threaten the
Pacific Northwest Ecosystems. IN: Proceed-
ings of the National Forum on
Nonindigenous Species Invasions in U.S.
Marine and Fresh Waters, P. Cicer (ed.). pp.
19-21.

Pelletier, J.K. and J. W. Chapman. 1996. Use of
antibiotics to reduce variability in amphipod
mortality and growth. J. Crust. Biol.
16(2):291-294.

Coastal Oregon Marine Experiment Station,
Astoria Seafood Laboratory

An, H., P.S. Hartley, X. Fan, and M.T. Morrissey.
1995. Activity staining of Pacific whiting
(Merluccius productus) proteases. J. Food Sci.
60(6):1228-1232.

An, H., M.Y. Gustin, T.A. Seymour and M.T.
Morrissey. 1995. Isolation and activation of
cathepsin L-inhibitor complex from Pacific
whiting (Merluccius productus). J. Agric.
Food Chem. 43:327-330.

Craven, C., K. Hilderbrand, E. Kolbe, G. Sylvia, M.
Daeschel, B. Gloria, and H. An. 1995. Un-
derstanding and controlling histamine
formation in troll-caught albacore tuna: a
review of preliminary findings from the 1994
season. Oregon Sea Grant. (ORESU-T-95-
00). Corvallis, OR.

Kim, J.M., C.H. Liu, J.B. Eun, J. W. Park, R. Oshimi,
K. Hayashi, B. Ott, T. Aramaki, M. Sekine, Y.
Horikita, K. Fujimoto, T. Aikawa, L. Welch,
and R. Long. 1996. Surimi from fillet frames
of channel catfish. J. Food Sci. 61:428-431.

Li, F., H. An, T.A. Seymour, M.T. Morrissey, and .

D.W. Barnes. 1995. Oncorhynchus myskiss
cystatin mRNA, complete cds. Gen Bank.
Accession No. U33555.

Li. F., T.A. Seymour, H. An, M.T. Morrissey, and
D.W. Barnes. 1996. Generation of cystatin
cDNA probe of rainbow trout using mixed
primer PCR with highly degenerate codons
corresponding to conservative amino acid
sequences. J. Marine Biotechnology (in
press).

Lin, D. and M. T. Morrissey. 1995. Utilization of
northern squawfish (Ptychocheilus oregonensis)
for surimi production. J. Food Sci. 60:1245-
1247.

Lin, T.M. and J. W. Park. 1996. Protein solubility in
Pacific whiting affected by proteolysis during
storage. J. Food Sci. (in press)

Lin, T.M. and J.W. Park. 1996. Extraction of proteins
from Pacific whiting mince at various wash-
ing conditions. J. Food Sci. 61:432-438.

Lin, T.M. and J.W. Park. 1996. Effective washing
conditions reduce water usage for surimi
processing. J. Aquat. Food Product Tech. (in
press).

Morrissey, M.T., P.S. Hartley, and H. An. 1995.
Proteolytic activity in Pacific whiting and
effect of surimi processing. J. Aquat. Food
Prod. Technol. 4(4):5-18.

Park, J.W. 1995. Shear fracture of fish protein gels at
various test temperatures. J. Aquat. Food
Prod. Tech. 4(2):75-84.

Park, J.W. 1995. Water-soluble myofibrillar proteins
processing. Proceedings

Spring Joint Meeting of Korean Societies on
Fisheries Science, pp. 63-76.

Park, J.W. 1996. Temperature-tolerant fish protein
gels using konjac flour. J. Muscle Food 7:165-
174.

Park, J.W. and T.C. Lanier. 1996. Surimi and surimi
seafood processing. IN Fresh Water and
Marine Products Handbook, (eds. R. Martin
and G. Flicks. Chapman & Hall. (in press).

Pipatsattayanuwong, S., J.W. Park, and M.T.
Morrissey. 1995. Functional properties and
shelf life of fresh surimi from Pacific whiting.
J. Food Sci. 60:1241-1244.

Weerasinghe, V.C., M.T. Morrissey, Y.C. Chung, and
H. An. 1996. Whey protein concentrate as a
proteinase inhibitor for Pacific whiting
surimi. J. Food Sci. 61(2):367-371.

Yongsawatdigul, J., J.W. Park, and E. Kolbe. 1995.
Electrical conductivity of Pacific whiting
surimi during ohmic heating. J. Food Sci.
60:922-925, 935.

Yongsawatdig,u1, J., and J.W. Park. 1996. Linear
heating rate affects gel formation of Alaska
pollock and Pacific whiting. J. Food Sci.
61:149-153.
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Coastal Oregon Marine Experiment Station,
Hatfield Marine Science Center

Beasley, S., V. Collins, D. Fagan, C. Langdon, L.
Rielly and J. Webster. 1995. Case study:
Oregon State University. pp.129-154 IN
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Beavers, S.C. and E.R. Casano. 1996. Movements
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Budget

1995-96 Annual Budget Report

Hatfield Marine Science Center
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External or
Grant Funds
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Coastal Oregon Marine Experiment Station
Experiment Station Administration 420,482*
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Seafood Marketing 33,742
Fish Disease 16,541
Fish Population Analysis 249,623
Aquaculture 335.537
Subtotal - COMES Newport 420,482 1,183,362

Total Newport $1,603,844

Experiment Station Administration 265,327*
USDA - Whiting 280,193
NOAA Sea Grant - Electric Heat Processing 22,320
NOAA Sea Grant COMES Astoria 22,970
Ag Research Foundation 8,609
New Zealand Milk Producers 21,172
NOAA-SG Astoria/Morrissey 34,522
NCRI Whiting 4,352
FNA Bovine 7,789
National Starch Company 6,608
Royal Proteins, Inc. 10,960
NOAA-SG Astoria/An 17,997
American Maize-Products Company 17,967

Subtotal - COMES Astoria 265.327 455.459

Total Astoria $720,786

Total COMES - Newport & Astoria $2,324,630

(continued next page)
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Grants and Contracts
Housing and Urban Development (Public Wing Renovation) 2,180,288
Housing and Urban Development (Dock Expansion) 1,711,006
Public Health Service (Campbell) 261,363
National Science Foundation (Osis) 136,277
National Science Foundation

Ship Operations 1,617,000
Ship Scientific Support Equipment 4,000
Navigation Equipment 37,000
Retrofit Account 9,196

Coastal Oregon Productivity Enhancement 530,000
Office of Naval Research (Mpitsos) 40,000
National Oceanic & Atmospheric Administration

Hydrothermal Vents 708,693
Building Operation & Maint. 237.244

Environmental Protect. Agency (Chapman) 6,500

Total Grants and Contracts $7,478,567

Cooperating Agencies
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Oregon Department of Fish & Wildlife 2,800,000
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National Marine Fisheries Service (AFC & NWFSC) 2,630,000
U.S. Fish & Wildlife Service 1.270.000

Total Cooperating Agencies $12,295,550

Donations to HMSC -OSU Foundation
Unrestricted Account 8,385
Corporate Sponsorships 0
All Other HMSC Foundation Accounts 35.633

44,018
Donations to Endowment - Not spendable income

Marine Mammal Endowment 534,909
Markham Research Endowment 564,163

Total Spendable Donations

TOTAL BUDGET FOR HMSC

Distribution by Source
State Funds

Amount

$44,018

$23.808.130

% Total

HMSC 1,468,953 6
COMES 685,809 3

9
External Funds

Grants & Contracts $7,478,567 31
Cooperating Agencies 12,295,550 52
HMSC 196,412 1

COMES 1,638,821 7
Donations 44.018

91
Total $23,808,130 100%


