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The remodeled HMSC Public Wing was
dedicated on May 17, 1996. The dedication was
highlighted by talks by Newport Mayor Mark Jones;
State Representative Terry Thompson; Brent
Dalrymple, Dean of Oceanic and Atmospheric
Sciences; Oregon Sea Grant Director Bob Malouf;
OSU President Paul Risser and the honorable Mark
0. Hatfield, recently retired United States Senator
from Oregon. Dedicated at the same time was the
expanded pier for oceanographic research vessels,
new ship support facilities, the new U.S. Fisheries
and Wildlife Service building, and a:new program
for tsunami research and prediction.

The remodeled HMSC Public Wing focuses
on marine research in a series of educational exhibits
and interactive displays in a manner that we believe
is unique for science centers.

The new building for the College of Agricul-
tural Sciences Coastal Marine Experiment Station
Seafood Laboratory in Astoria is approaching
completion. This facility will provide needed addi-
tional space for seafood research and will be fur-
nished with up-to-date scientific equipment.

The number of National Marine Fisheries
Service researchers at the HMSC continues to grow
as efforts increase to achieve a greater understand-
ing of the factors that affect marine fish populations.
Oregon State University researchers have lost some
space due to the NMFS expansion. To offset this loss
of OSU research space, Senator Hatfield set aside
funds for OSU research facilities before he left office.

However, a recent federal government decision was
made that these funds could only be used by the
NIVIFS for NMFS facilities. As a result, we are
working toward a cooperative program that allows
OSU researchers to continue to use space in NMFS
facilities.

The Markham Endowment Fund has pro-
vided an increased number of awards for graduate
student research during the past year. A list of these
awards is given in a later section of this report. Our
faculty has also received a number of awards this
year. Dr. Robert Olson received a Distinguished
Professor Award; Clay Creech received an award
from the National Weather Service; Susan Gilmont
in the Guin Library received the Employee Excel-
lence Award; Carrie Phillips of the USFWS received
a "Taking Wing" Award in recognition of her work
with snowy plovers; and Michael Davis with his
wife Jackie Niemi won the National Wetlands
Conservation Award.

Jay Rasmussen was appointed as an Associ-
ate Director for Oregon Sea Grant. His base of
operation is here at the I-MSC, which provides a
central location for the administration of the Marine
Extension Program, which has personnel and activi-
ties in a number of coastal communities.

Mitigation for out-of-season pile driving that
was required for the expanded dock facility pro-
vided funds along with funds from Will Emery to
begin efforts to re-populate Oregon estuaries with
native oysters. Anja Robinson, an expert on the
biology of the native oyster, will lead this work.
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Public Wing
Public Wing Renovation
Bill Hanshumaker, Marine Educator

The newly remodeled public wing of the
Hatfield Marine Science Center officially reopened
its doors on May 17. The previous year was spent
working with exhibit designers, engineers and
fabricators, confronting the challenge of interpreting
scientific research in a meaningful manner. Re-
searchers at OSU and the affiliated agencies at
HMSC participated throughout the entire design
process, helping bridge the information gap between
science research and the general public.

The exhibits and aquariums of the public
wing employ a variety of instructional strategies,
striving to reach the broadest possible audience. The
core aquariums occupy "center stage," acting as
attractors while providing views of live marine
animals from different perspectives. On e large tank
even has overhead acrylic domes that permit look-
ing up through two tidepools. Tactile models of
aquatic organisms used in research surround the
base of the aquariums, providing hands-on opportu-
nities for youngsters. Touch screen menus offer
videos on research topics ranging from tidepools to

tsunamis. Interactive computer programs furnish
role modeling opportunities for participants to
experience some of the challenges researchers
encounter. "Whodunit?" is a computer simulation
of marine research, leading you through aspects of a
scientific investigation. The human touch is pro-
vided by a dedicated corps of volunteers, whose on-
going training enable them to assist visitors in their
quest for knowledge.

Exhibits and displays must change continu-
ally to embrace new science discoveries and themes.
The building's infrastructure is designed to permit
an evolution of exhibits and aquariums. Seawater
supply, drains, airlines, electrical power and com-
puter lines are laid out in a grid, facilitating future
change at minimal cost. As the results of new re-
search become available, the public wing can re-
spond and stimulate public interest. OSU and the
affiliated agencies at HMSC now have a venue to
reach out directly to society. The public has a new
tool to learn about science investigations going on
behind laboratory doors

Extension Sea Grant
Jay Rasmussen, Extension Sea Grant Program
Leader

jay Rasmussen, Associate Director and
Extension Sea Grant Program Leader, was hired in
mid 1996 and at that time the program office was
relocated from the main campus to the OSU Hatfield
Marine Science Center. Extension is the outreach
arm of Oregon Sea Grant. A team of marine agents
and specialists affiliated with the OSU Extension
Service, delivers advice, assistance and information
education to coastal people, businesses, and commu-
nities on local needs and issues. Agents are located
in coastal communities and specialists at the HMSC
and on campus.

Agents and specialists alike also focus on
broader national and global issues, from seismic
hazards to declining fisheries. Many conduct their

own research projects and collaborate with Sea
Grant researchers, the Coastal Oregon Marine
Experiment Station and the Extension Service.

Ken Hilderbrand, Seafood Processing Specialist

Ken Hilderbrand has helped the National
Seafood Hazard Analysis Critical Control Point
(HACCP) Alliance for Education and Training
complete its eight goals, including publishing of a
training curriculum and a survey of research needs.
HACCP is the basis of new Food and Drug Adminis-
tration regulations to insure the safety of the nation's
seafood supply. By December 18, 1997, when the
law takes effect, there will be over 5,000 HACCP-
trained individuals in the seafood industrythanks
in part to Ken's participation in training the trainers
who are conducting the basic courses.

Ken's seafood production, quality and safety
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education programs have gone world-wide on the
Internet. He is publishing information on web sites
and responding to technical assistance requests from
a seafood listserver with over 600 subscribers
throughout the world.

Vicki Osis, Marine Education Specialist

The Hughes Medical Institute grant for
Coastwide Estuary Water Quality Monitoring is
completing its third year. This grant supports a
program, Coastnet, which enables coastal high
school teachers and their students to monitor water
quality in their local estuary. There are now 18
teachers involved in Coastnet. In May, participating
teachers and over 100 students shared their program
results at a student symposium held at the Hatfield
Marine Science Center. A site has been developed
on the Internet which presents information about theCoastnet project . The homepage allows participants
to electronically submit data from their monthly
sampling and then stores this data in searchable
format. The homepage address is <http://
secchi.hmsc.orst.edu/coastnet/>.

The tidepool interpretation program,
S.E.A.L., is continuing under the leadership of SandiBerry. Volunteers work every weekend at both Seal
Rock and the Marine Gardens at Otter Rock to

inform visitors about the fragile nature of the
tidepool areas and some conservation measures to
observe while visiting the beaches.

A Rocky Intertidal Curriculum, being pub-
lished through the support of the Oregon Depart-
ment of Land Conservation and Development, will
distributed through the Sea Grant systems to el-
ementary and middle school teachers. Focus of the
curriculum is conservation and basic marine science
literacy.

A 4-H Marine Science Manual is undergoing
review for publication in 1997.

Two new half-time educators were hired to
work with school groups. Ron Crouse, who has a
background in interpretation with state parks, and
Rose Burbee, who is a graduate student in the
Science Education Department, joined the staff
during this past year.

New school programs are being presented
this spring that reflect the new theme of the public
wing. Pre and post visit materials have been posted
on the Internet at <hllp:/ /www.hmsc.orstedu/
education/programs/ed.html >. Over 5,700 stu-
dents have participated in hands-on labs instructed
by HMSC marine educators.

Summer courses and workshops are set and
are attracting students nationally and internation-
ally.

Oregon Pacific Area Health Education
Center

Kathy Phipps, Director

In 1989, the Oregon Legislature responded toa collaborative grassroots effort involving local
Oregon communities and Oregon Health Sciences
University by approving a legislative package toaddress the acute and chronic shortage of health careprofessionals in rural Oregon. Included in the
package were funding and support for a Statewide
Area Health Education Centers (AHEC) Program.
The goal of the AHEC effort is clear: To make pri-
mary health care more accessible to all Oregonians
by improving the training and distribution of health
professionals throughout the state.

Oregon Pacific AHEC is the center which
serves northwest Oregon. Housed within the

Hatfield Marine Science Center, Oregon Pacific
AHEC takes a three-pronged approach to improving
access to health care. They work with health care
providers before, during and after their professional
training to encourage them to practice, or continue
practicing, in medically underserved areas.

The "before" effort consists of exposing
young people to health career possibilities. We
sponsor a variety of "Grow Your Own" activities;
i.e., programs aimed at encouraging students from
rural and medically underserved areas to pursue a
health career in such an area. These activities in-
clude a health careers summer camp, teacher
inservice trainings, and health career program
development awards for public high schools.

"During" activities involve providing rural
training and education opportunities for individuals
now studying to become health care professionals.
These include clerkships for health professions
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students (including medical students and nursing,
physician assistant and allied health students), as
well as rural rotations for resident physicians.

In the "after" phase, Oregon Pacific AHEC
helps practicing professionals keep their skills and
knowledge up-to-date by providing accessible
continuing education to health prOViders in rural
areas. By teaming with professional faculty and

local health care facilities, we have been able to offer
continuing education courses over Oregon ED-NET
to physicians, nurses, emergency medical techni-
cians (EMTs), and other allied health professionals.
In addition, we provide support for the initial
training of EMTs from rural areas.

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.

Wecoma is owned by the National Science
Foundation (NSF) and operated by OSU under a
charter party agreement. The ship carries a crew of
12 and a science complement of up to 18. In 1997
Wecoma's 190 days of scheduled operations are
funded by the NSF (107 days), NOAA (71 days) and
ONR (12 days). Operations include work by re-
searchers from the State University of New York,
Louisiana State University, Scripps Institute of
Oceanography, the Pacific Marine Environmental
Laboratory (NOAA), the Alaska Fisheries Science
Center (NOAA), Oregon State University and the
University of Washington. Port calls include Seattle
and Dutch Harbor, Alaska, in addition to Newport.

Funding was received for the purchase and
installation of a new deep sea traction winch and
storage reel combination capable of handling up to
10,000 meters of either 0.680" electro-mechanical
cable or 9/16 3x19 wire rope. This winch will
expand Wecoma's capabilities to handle large, towed
instruments such as deep-sea cameras and side scan
sonar equipment. This winch will be installed
during the Winter 97/98 in-port period. Other
recently installed equipment includes a GPS "P-
Code" receiver which provides access to the en-

crypted precise GPS position information and an
Ashtech four-antenna GPS receiver which gives roll,
pitch, yaw and heave information in real time which
is used to improve the accuracy of the acoustic
Doppler current profiler data.

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.
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

Sacajawea continues at a reasonably high level
with the primary users being researchers from both
COAS and NOAA's Northwest Fisheries Science
Center at the HMSO. The vessel continues to sup-
port the HMSC Marine Education program and a
variety of research activities at the Center. Efforts
have been started to find a larger, more capable
vessel to replace Sacajawea and support the growing
level of coastal research by both COAS and HMSC
researchers.

Construction of the new Ship Operations
building and expansion of the dock have been
completed. This work provides increased work
areas for the staging of shipboard scientific opera-
lions and ship maintenance activities as well as
berthing space for visiting research vessels in addi-
tion to the Wecoma. (NOAA's newest research
vessel, the Ron Brown, is scheduled to berth at the
facility on two occasions in the fall of 1997.) The
dock expansion includes a floating pier for small
craft which allows the Sacajawea to berth at the
Science Center and provides transient moorage for
other I-IM.SC small craft.
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Independent Researchers
John Chapman: Global Climate Change and
Biological Invasions of Estuaries

John Chapman works on the patterns of
biological invasions of introduced marine inverte-
brates in northeast Pacific estuaries. John worked
with Oregon State Representative Terry Thompson
to successfully pass a memorial from the State of
Oregon requesting the President and Congress to
fund the National Invasive Species Act (NISA).
NISA was passed in the last 18 minutes of the 104th
Congress funding, for the law must come from the
105th Congress and the President.

John also completed a pilot study of ballast
water traffic into Valdez Harbor, Alaska, in collabo-
ration with scientists from the Smithsonian Environ-
mental Research Center. Valdez Harbor is the third
largest ballast water port in the United States. There
is concern that marine and estuarine species could
be introduced into Alaska from foreign ports or from
Washington, Oregon, California or Hawaii. This
research will continue for the next two years.

Jill Grover: Fisheries Ecology

Research on the feeding ecology of larval
summer flounder, Paralichtys dentatus was concluded
last year. In the first year of this project, research
focused on examining feeding habits in oceanic
habitats. During 1996-97 the project examined
feeding habits of metamorphic larvae that were
collected as they entered estuarine habitats. These
two series of collections facilitated a definition of the
ontogeny of diet in the early life history of this
species (preflexionflexionpostflexion, premeta-
morphicmetamorphic stages).

One of the most interesting findings was that
metamorphic larvae apparently cease feeding at the
mid-point in the right eye's migration. This is a
critical point in their ecology: fish are switching
from a vertical life in the water column to a horizon-
tal life on the bottom. However, other evidence
suggests that this cessation of feeding does not place
the flounder in any real danger of starvation.

Results from this study have suggested
directions of research for scientists looking to suc-

cessfully culture summer flounder: determining
whether summer flounder larvae feed preferentially
at high illumination levels or over a wide illumina-
tion range, and determining the threshold of light
intensity for feeding of metamorphic larvae.

As work on one species concludes, work on a
new species has begun. In a collaboration with Pat
Livingston of the Alaska Fisheries Science Center in
Seattle, and Troy Buckley of the University of Wash-
ington, the diet of juvenile Pacific hake, Merluccius
productus, is currently being examined.

Gayle Hansen: Marine Botany

For Gayle Hansen, marine botanist and
historian, much of the 1996-97 academic year was
spent writing grant proposals, preparing for the next
onslaught of projects. However, she was also able to
complete several of her history projects and begin
studies in a number of new areas of marine biology.

In recognition of her work on the history of
marine botany in North America, she was invited to
give the plenary lecture at the Northwest Algal
Symposium in Victoria, British Columbia, where she
presented a lecture on "Botanical Beach Revisited,"
a history of the second oldest marine biological
station on the west coast of North America. In
addition, she and Mike Foster of the Moss Landing
Marine Laboratories have just completed writing a
History of the Western Society of Naturalists, one of
the oldest natural history societies on the west coast
of North America. This paper will be published by
the Santa Barbara Natural History Museum. Both of
her studies in marine biology this year are concerned
with species introductions. The first involves acci-
dental introductions, and the second, deliberate
introductions.

With research funding from RCAC and Sea
Grant, Gayle and John Chapman from HMSC and
colleagues at the Smithsonian Estuarine Research
Center have begun to study introduced marine and
estuarine species in Alaska. Gayle's role has been to
begin the prepration of a bibliographic database on
the world literature on introduced species. In future
trips to the Valdez and Prince William Sound area,
she hopes to have the opportunity to document the
accidental introductions of marine algae that have
occurred via ballast water and ship fouling in this
area.
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For her final project this year, Gayle has
turned to applied science. She has begun working
with Carl Demetropoulos and the abalone-Palmaria
aquaculture group here at FL SC. This group, in
collaboration with the Big Island Abalone Corp., is
planning to move a portion of their studies to the
Natural Energy Laboratory of Hawaii (NELHA) at
Kona. This laboratory utilizes upwelling (via ocean
thermal energy conversion) to bring cool, nutrient-
rich deep ocean water to land-based aquaculture
facilities. Gayle and members of BIAC are in the
process writing applications and attending

hearings to have Palmaria mollis, the red alga in co-
culture with abalone here at I-LMSC, approved for
importation to the NELHA facility in Hawaii.
Since the culture of the Oregon alga will be land-
based in a controlled and confined situation where it
cannot threaten native Hawaiian species, they
are hopeful that they will get approval. This
planned introduction will enable BIAC to develop
the abalone- Palmaria co-culture system into a viable
aquaculture business.

Neuroscience Group
George Mpitsos, Don Campbell, John Edstrom,
Terry Morse

The Neuroscience Group (George Ivlpitsos,
Don Campbell, John Edstrom and Terry Morse)
carries out basic research into the function of ner-
vous 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 study the role
played by different subtypes of ion channels in
determining the specific electrical signal generated
by single nerve cells. John Edstrom is working in

that laboratory on a project using optical methods to
study these electrical signals and the calcium move-
ments they cause.

George Mpitsos studies interactions among
groups of nerve cells in experiments on molluscan
nervous systems and by using computer simulations
to model the behavior of networks of interconnected
cells. His work is aimed at understanding the
mechanisms underlying self-organization and
parallel distributed processing of information in the
nervous system. George Mpitsos and John Edstrom

dynamics of bio-
logical neural networks produce different types of
animal behavior.

Coastal Oregon Marine Experiment
Station

Lavern Weber, Superintendent

Aquaculture: Chris Langdon and Anja Robinson

This year we have continued to work on
producing families of Pacific oysters as part of the
USDA-funded Molluscan Broodstock Program
(MBP). About 150 families have been produced so
far and these have been planted along the West
coast, from Prince William Sound, Alaska, to
Tomales Bay, California. Next year we will deter-
mine which families yield most meat so that they
can be included in a long-term breeding program.
Graduate research of Chris Brooks will indicate
whether or not family performance at grow-out sites
can be predicted by the performance of juveniles in

a nursery. Microsatellite genetic analysis by OSU
professor Dr. Mike Blouin and research assistant
Dave Jacobson will aid in the genetic characteriza-
tion of MBP families.

During the last year, NCRI-supported re-
search on the co-culture of the Red abalone and
dulse ( Palmaria mollis) focused on measuring the
balance of nitrogen and algal biomass in the co-
culture system. We can now predict abalone stock-
ing densities that can be sustained by dulse produc-
tion and ammonia uptake by dulse. A pilot-scale co-
culture system will be tested this year at HMSC.
Research assistant Ford Evans and graduate student
Carl Demetropoulos will be working with commer-
cial abalone farms in California and Hawaii to
ensure technology transfer.

Funding from the Saltonstall-Kennedy
program has supported research on the develop-
ment of microencapsulated diets for fish larvae in



conjunction with NMFS-researchers Drs. Mike Rust
and Rick Barrows. Graduate student Umur Onal has
used zebra fish as a model fish species in these
studies and has found that a gelatin-alginate, spray-
bead particle type is the optimal delivery vehicle for
larval diets.

Fish Disease Research: Robert Olson and Paul
Reno

Diseases of salmonids:
The host response of steelhead trout to heavy

heterophyid trematode metacercarial infection was
studied and found to include proliferation of carti-
lage in the trout gills where the trematodes specifi-
cally located. Although infection intensities of up to
14,000 metacercariae per fish were observed and
some hyperplasia of gill epithelium and fusion of
lamellae resulted, the extent of damage to the respi-
ratory surface was insufficient to cause trout mortal-
ity. A manuscript reporting these observations has
been accepted for publication.

In cooperation with National Marine Fisheries
Service researchers, we have examined chinook
salmon smolts from several Oregon hatcheries and
coastal estuaries for viral, bacterial and parasite
pathogens. occurring
salmoninarum, the causative agent of bacterial kidney
disease, a red blood cell infecting virus (EIBS) and
trematode metacercariae (both Nanophyetus
salmincola and the gill infecting heterophyid). The
possible impact of these pathogens on immune-
compromised salmon smolts will be studied in thenear future.

Studies comparing the correlation between two
commonly used tests for the detection of the agent of
bacterial kidney disease (BKD) indicated that there
was a lack of correlation when bacterial levels werelow, but that both detected high levels of bacteria
equally well. The fluorescent antibody test appearedto be more sensitive than a monoclonal antibody-based enzyme-linked immunoassay (ELISA) whichdetects a single bacterial antigen. This has significant
consequences for the detection of this pathogen in
salmon populations.

Two graduate theses dealing with infectious
pancreatic necrosis virus were completed. In onestudy evaluating the virulence of 69 LPN isolates
from the Pacific Northwest, it was found that therewas a surprising range of virulence and that viru-lence levels were not related to the virus serotype.

When gene sequencing of avirulent and virulentisolates was perfoiiited, there were only a few
differences in the amino acid sequences of the
viruses, indicating that only small changes in the
genomic composition of the virus may lead to
significant differences in the ability to kill trout.
Using gene probes developed by PCR on tissues of
trout experimentally exposed to IPNV, it appearedthat the virus may have gained access to the interior
of the host via the lateral line as well as through the
oral route. It was also found in these studies that
trout can be superinfected by a virus belonging to
the same seroty-pe and succumb to disease. This has
serious implications for the development of a vac-
cine for this virus.

We performed a pilot study with another virus
of salmon, infectious hematopoietic necrosis virus,
which has recently been found to cause disease in
pen-reared Atlantic salmon in British Columbia. This
is unusual, since previously only the fry stage of
Pacific salmon or trout were found to be susceptible
to disease. In experiments in our isolation facility, it
was found that the virus was very virulent, with
fewer than 100 viruses/ml of seawater capable of
killing more than 85% of the exposed Atlantic
salmon. These studies are continuing.

Diseases of shellfishes:
Continued studies on Nadelspora canceri, a

new family, genus and species of Inicrosporidian
parasite that causes lethal infections in Dungeness
crabs, have shown a dramatic increase in parasite
prevalence in Yaquina Bay. After 5 years of observ-
ing Yaquina Bay infection prevalences of about 2%,
the rate increased to approximately 15% during
1996-97. The reason for this increase is unknown.
We have also determined that infected crabs are
capable of transmitting the infection after they have
carried it for about 2 months and that the parasite
spores are quite resistant to chlorine treatment.

Studies of the neoplastic disease of softshell
clams, Mya arenaria, indicate that the disease can be
transmitted from an infected animal held in the
same tank with nondiseased clams. It took nearly 8
months for the disease to develop under these
circumstances, but within 14 months more than half
of the exposed clams became diseased. Analysis of
the hemocytes from affected clams indicated that
there was a reverse franscriptase enzyme present, a
telltale sign of the presence of the cellular transform-
ing retroviruses.
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Steven Berkeley: Marine Fisheries

During 1996-97, Steve Berkeley continued his Sea
Grant-funded research project on the effects of
fishing-induced age truncation on reproductive
potential and recruitment in black rockfish. Prelimi-
nary results of his first year's research indicate that
the proportion of adults in the population is declin-
ing and that recruitment of juveniles has also de-
clined from levels observed in the 1970s and
80s. Results of this research will help determine
whether older age classes of adults contribute
disproportionately to subsequent year classes, and
should lead to improved management of this
recreationally important species. Graduate student
Steve Bobko has been assisting him with this re-
search.

Steve and his research assistant, Tom Rippetoe,
continued their research on the biology of west coast
sablefish. This project involves, among other things,
at-sea sampling and tagging aboard research and
commercial fishing vessels. To date, over 7,000
sablefish have been tagged, approximately 2% of

have been recaptured. 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 Com-
mission for the Conservation of Atlantic Tunas
(ICCAT). He also continued to work with the Ameri-
can Fisheries Society, Fisheries Action Network,
spearheading the society's efforts to encourage
action to rebuild the severely overfished Atlantic
bluefin tuna population.

David Sampson: Marine Fisheries

Dr. Sampson continued his research on the
dynamics of Oregon's marine fisheries. During the
year he prepared an assessment for the Pacific

Fishery management Council of the stock of canary
rockfish off Oregon and Washington, presented two
papers at the Annual Meeting of the American
Fisheries Society in Dearborn, Michigan, and com-
pleted detailed analyses of trawl logbook data
from California, Oregon, and Washington. He also
continued to serve on the Scientific and Statistical
Committee of the Pacific Fishery Management
Council and as associate editor for the North Ameri-
can Journal of Fisheries Management. During the
winter he taught the upper division course "Dynam-
ics of Marine Biological Resources." The course was
transmitted live using two-way televideo equipment
to a studio classroom in Corvallis where 11 of the 35
students took the course.

Dr. Sampson's current graduate students are
conducting research on the following topics: the
influence of data uncertainty on groundfish stock
assessments; criteria for selecting appropriate stock
assessment models; spawning site selection by
Columbia River chinook salmon; length frequency
data for stock assessments in Senegal; the suitability
of cooperative fishery management in Thailand;
oceanographic influences on the survival of Colum-
bia River salmon; and using trawl logbooks to
investigate variability in demersal fish distributions
off Oregon.

Bruce Mate: Marine Mammal Program

During 1996-97, the Marine Mammal Re-
search Group concentrated on miniaturization of the
satellite-monitored radio tags used to track animals
and identify critical habitats. The goal has been to
create a tag which was implantable. However, since
the tag was not ready with sufficient lead time to be
used in the anticipated January 1997 field season on
gray whales in Scammon's Lagoon, Baja Mexico, this
work was put off for a year with a contract extension
from the Office of Naval Research. The first testing
of the tag was on humpback whales in Hawaii. Nine
whales were tagged and at the time of this report,
several tags were still in operation. One animal has
already reached the Alaskan coast, providing the
first data on the specific route and rate of travel from
Hawaii to Alaska. Furthermore, its movements
within Alaska suggest areas of feeding not previ-
ously documented for this species. Meanwhile, a



female with a calf are still only half the distance
between Hawaii and Alaska, documenting a later
departure from the island chain and a slower migra-
tion speed.

The miniaturized tag has only 25% of the
weight of the tag used in the previous year. While
some of the tags are still producing data and it is
already possible to judge this new tag a success. Of
all the whales tagged, several of the humpbacks
tagged with the implantable tags now rank in the
upper 5% for tag longevity. Additional tests will be
conducted with humpback whales during July 1997
to determine whether another attachment technique
for this smaller implantable tag might be more
successful than the original type applied to hump-
backs in Hawaii. In addition to tag longevity testing,
the tags applied in Alaska will provide information
on the movements of humpbacks during their
feeding season, investigating site tenacity and home
range aspects not easily explored by other means.

Testing the second attachment type is impor-
tant before embarking on a large experiment
planned for fall 1997/winter 1998. Tagging blue
whales off Magdalena Bay along the southwest coast
of the Baja Peninsula in late October and early
November is anticipated. This is a time period when
several tagged whales will have arrived from the
southern California feeding area. It is planned to
follow these animals south into the Eastern Tropical
Pacific where it is hoped to discover concentrations
of blue whales and the first evidence of the North
Pacific winter calving and breeding grounds. A
second expedition is planned to that region to follow
up on tagged whales, make observations of the
relative abundance of blue whales, view their behav-
ior and tag additional animals to extend information
about their movements and winter range.

Other activities planned during 1997 include
resumption of the ONR-sponsored gray whale
activities in Scammon's Lagoon along the central
Pacific coast of Baja. Whales in this area are in the
midst of the world's largest evaporative solar salt
production facility. An acoustic evaluation of the
area's gray whale habitat and its possible effect on
the whales' distribution in the breeding and calving
lagoon will be made.

Three students graduated during the previ-
ous year: Sallie Beavers (turtles in the Eastern
Tropical Pacific, M.S. in Fisheries & Wildlife, Greg
Krutzikowsky (dive habits of Arctic bowhead
whales, M.S. Oceanography) and Barbara Lagerquist
(dive habits of North Pacific blue whales, M.S.

Fisheries & Wildlife). Two new students were
enrolled in the program: Daniel Palacios (Ph.D.
Oceanography candidate) from Bogota, Columbia,
and Greg Krutzikowsky (Ph.D. Fisheries & Wildlife
candidate). One additional staff member was added
to the program: Sara Heimlich-Boran came from the
Sea Mammal Research Unit in Cambridge, England,
where she was working on the Small Cetacean
Atlantic & North Sea Survey (SCANS) project and
ran the Secretariat for the inter-governmental Agree-
ment on the Conservation of Small Cetaceans in the
Baltic (Sr North Seas (ASCOBANS). We also had one
staff change with the recent hiring of Tomas Follett
as our Computer Systems Administrator/Program-
mer. Barbara Lagerquist was hired to fill a research
assistant position which had been vacant for two
years.

Approximately half of the marine mammal
program was supported this year from the Endowed
Marine Mammal Program (donor, foundation and
corporate support). This allowed them to carry out
the necessary tag development and demonstrate the
tag success during the humpback field season. It has
also supported graduate students and staff. Private
donor and corporate support will be even more
important in the future as federal funds become less
available in the budget balancing process.

Resource Economics: Gilbert Sylvia

Research this past year has focused on
seafood marketing, fisheries policy, fisheries coop-
eration, and aquacultural-based tourism. Outreach
and public service have been directed at improving
fisheries management (reappointed to the Science
and Statistical Committee of the Pacific Fisheries
Management Council), summarizing and publishing
research results for industry (albacore tuna quality),
and helping the Oregon seafood industry develop its
underutilized fisheries program. Many of these
projects are interdisciplinary and include close
cooperation with the Astoria Seafood Laboratory,
the OSU Department of Bioresource Engineering,
Oregon Department of Fish and Wildlife and econo-
mists and biologists of the National Marine Fisheries
Service.

Ongoing projects include:
Bioeconomic modeling and public policy of
the Pacific whiting fishery
Determining incentives for successful scien.-
tists/fisheimen research cooperation
Portfolio analysis seafood processing
strategies
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Diversifying aquaculture to include tourism
and recreation
Determining optimal donation strategies to
support marine outreach education
Developing product quality and marketing
strategies for the albacore tuna industry
Analyzing the working relationships of the
Oregon and national seafood industries

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.

Research activities over the past year have in-
cluded:

Seafood Waste. Waste water research included
the use of membranes to remove proteinaceous
compounds in the waste and recover bioactive
components in surimi wash water. Research on
protein hydrolysates has also shown the efficacy of
this processor utilization of solid wastes.

Surimi research. Different starches were tested in
surimi-based seafood, cryoprotection studies, and
use of whey protein concentrates in different surimi
based products.

Biotechnology in seafood science. The cloning of
a fish cystatin gene (a protease inhibitor) and its
expression in yeast cells is research in progress.

Seafood safety. Research focused on the determi-
nation of histamine levels in albacore tuna under
different handling methods and the establishment of
processing parameters for pasteurization of surimi-
based Seafood products.

Outreach involved the 5th annual OSU
Surimi School that is held in Astoria the last week of
March each year, a Tuna Evaluation Workshop for
the industry, and hosting the 48th annual Pacific
Fisheries Technologist Conference. Several visiting
professors undertook research at the laboratory this
past year including Dr. B.Y. Kim from Kyung Hee
University, Dept of Food Technology; Yong In,
Korea; Dr. Javier Borderias for the Refrigeration
Institute in Madrid, Spain; and Dr. Jarunee
Loksuwan from Thammasat University in Thailand.

Graduate Students completing their Food Science
and Technology degrees at the Seafood Lab were:
Weerapom Aksornsri, Ph.D.; Soottawat Benjakul,
Ph.D.; Lihan Huang, Ph.D.; Han Wu, M.S.; Hong
Yang, M.S.; Won B. Yoon, M.S.; and Fugen Li, M.S.

New Facility
Construction of the new OSU Seafood Laboratory

began in September 1996 and is scheduled for
completion in August of 1997. It is a 22,000 sq. ft.
building that will be located near the downtown
area of Astoria. The Seafood Laboratory will occupy
approximately 15,000 sq. ft. and will share the
building with OSU Extension Services, Oregon
Department of Fisheries and Wildlife, and the
Oregon Trawl Commission. The $4 million facility
was funded by the US Depai Intent of Agriculture
and the State of Oregon. The Seafood Laboratory
has also become more involved with the program
development of the Seafood Consumer Center
which will begin the construction of a new building
adjacent to the seafood laboratory in 1997.
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Coastal Oregon Productivity Enhancement
Program

Initiated in 1986, the Coastal Oregon Produc-
tivity Enhancement Program is a cooperative effort
among the College of Forestry at Oregon State
University, the USDA Forest Service Pacific North-
west Research Station, the USGS Biological Re-
sources Division and Bureau of Land Management,
other federal and state agencies, forest industry,
county and city governments, the Clatsop 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. Emmingham, Kathleen G. Maas-
Hebner, Stuart Johnson, Pete Owston and Sam Chan

Fertilization of thinned and pruned Dou-
glas-fir stands - William H. Emmingham, Kathleen
G. Maas-Hebner, 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 Weikel 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-Hebner
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 Hebner

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

Habitat selection by cavity-nesting birds in
young thinned and unthinned Douglas-fir forests of
western Oregon John P. Hayes, Jennifer Weikel
and Michael Adam

The COPE program has generated a great deal
of information useful to natural resource managers
in the Pacific northwest. An indication is the popu-
larity of Continuing Education Workshops and field
tours over the last two years including:

Tillamook forest field tours (fall 1995)
Riparian Area Ecology and Management Work-

shop (May 1996)
International Stream Habitat Workshop (August

1996)
Long Rotation and Unevenaged Management

approaches field tours
(March 1997)

Thinning in Westside Forests symposium (April
1997)

Each of these workshops was well attended by
managers and resulted in almost 800 participants.

As the COPE program winds down, many of the
scientists and personnel are being moved to the OSU
campus. The program will be closed out in January
1999 with a major symposium in Corvallis.

Cooperative Institute for Marine Resources
Studies

Lavem Weber, Director

The Cooperative Institute for Marine Resource
Studies (CIMRS) was established in 1982 to foster
collaborative research between NOAA and Oregon
State University in the areas of oceanography,
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

Eight CEvIRS research assistants and three research
associates collaborate directly with the NOAA
VENTS Program scientists in various components of
scientific research on spreading center processes of
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mid-ocean ridges. The research that CIMRS is
involved with in NOAA's VENTS Program falls into
several main areas: photogeologic characterization
of the seafloor; acoustic imaging and interpretation
of the seafloor; T-phase event detection of seafloor
spreading events; and quantification and prediction
of large-scale spatial and temporal effects of venting
on ocean chemical and thermal budgets. Specifi-
cally, studies include the interpretation of geologic
structure via seafloor remote-sensing techniques, the
understanding of plate boundary mechanics from
acoustical/seismological investigations and the
analysis of hydrothermal emissions.

Acoustic Monitoring
As part of the acoustic monitoring project,

CIMRS researchers process and interpret acoustic
seismic signals using NOAA's link to the U.S.
Navy's SOSUS system. The signals are used to
detect and locate tectonic and/or volcanic events
occurring along the Juan de Fuca Ridge.

In May 1996, long-term monitoring of the
spreading centers in the central equatorial Pacific
(East Pacific Rise, Galapagos Ridge) was initiated
using moored autonomous hydrophones developed
jointly by CIMRS and NOAA researchers. These
instruments are deployed for six-month periods.
Derived information is not available until the instru-
ments can be serviced and the data downloaded.
The recovery (and redeployment) cruise in Septem-
ber 1996 yielded full data from five of the six instru-
ments. All six instruments successfully recorded in
the second deployment, October 1996-March 1997.
Over 1300 events were recorded during the 65 days
of data analyzed on return from the cruise. One
series of events from north of the Galapagos Ridge
appears to be volcanic in origin. The bathymetry of
the site indicates a small inflated ridge segment
which is probably the source area of the suspected
eruption. The character of the seismicity is very
similar to that observed in the northeast Pacific at
the CoAxial Segment and the Northern Gorda
Ridge; both Co Axial and Gorda Ridge episodes were
confirmed to be eruptive events. CIMRS researchers
are now developing and testing a logging system for
the autonomous hydrophones that will allow the
hydrophones to be mounted on NOAA ATLAS buoy
moorings. The goal of this effort is to make the

hydrophone data available as closely as possible to a
real-time basis.

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. NSF funded a three-year grant for continued
development of these instruments as well as a
deployment of the array in September 1997 using the
remotely operated vehicle JASON at the Cleft Seg-
ment of the Juan de Fuca Ridge.

During the 1996-97 fiscal year, comparisons
of Sea Beam bathymetry at the northern Gorda
Ridge eruptive site of March 1996 were made to
estimate the volume of lava flow from the eruption.
The Sea Beam depth changes indicate the volume of
this proposed dike injection event to be 20 x 106x
m3about halfway between the estimated volumes
of the Co Axial eruption in 1993, 5.4 x 106 x m3, and
the eruption at the Cleft Segment in the 1980s, 5.1 x
107 x m3. The Gorda Ridge has continued to be
active this year and a cross-disciplinary resurvey of
the area is planned for October 1997.

Geographic Information Systems (GIS)
The GIS developed jointly by CIMRS and

NOAA researchers is the most comprehensive
oceanographic database on the NE Pacific. This year
datasets were made available to the public on the
worldwide web. These datasets include three of the
most active research areas of the Juan de Fuca Ridge:
Co Axial, N. Gorda and Axial Volcano. A GIS theme
page <http:/ /hp2.pmel.noaa.gov/gis/data.htinl>
allows researchers to download various types of
compiled data to their own GIS systems through a
file transfer process. This theme page will be the
backbone for development of an interactive map
generation and data analysis page.

Hydrothermal Emissions
The vent fluid chemistry program is focused

on several key activities including event response,
temporal variability and evolution of vent fluid
composition, process controlling vent fluid composi-
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tion, phase separation and its relation to chemical
gradients, and the effect of vent fluid composition on
microbial activity.

In these studies, a rare isotope of helium
(3He) is a critical tracer. Its presence serves as a
sensitive indicator of the amount and fate of hydro-
thermal emissions into the ocean. A comparison of
3He concentrations and temperature anomaly data
from the north Gorda Ridge eruptive event in March
1996 revealed the presence of two distinct plumes
an event plume and a deeper steady-state plume.

An important, but difficult, aspect of the
study of event plumes is the ability to track their
movement and chemical evolution. During the
Gorda Ridge eruption event, two floats, designed to
sink to the depths of the plumes and remain there,

were deployed to track the plumes. Their recovery
is providing CEVIRS researchers with unique infor-
mation about the evolution and fate of hydrothermal
plumes. Additional deployments are planned when
the next eruption is detected.

FY 96/97 Accomplishments

Successful deployments of moored autono-
mous hydrophones in the Eastern Pacific

NSF-funded project for development and
deployment of acoustic extensometers on Juan de
Fuca Ridge

Construction of worldwide web VENTS
GIS data link

Successful deployment of RAFOS floats to
track Gorda Ridge event plume

Environmental Protection Agency
Office of Research and Development
Coastal Ecology Branch

The Newport EPA research laboratory is part
of the Western Ecology Division, located in
Corvallis, Oregon. The research mission of the
Coastal Ecology Branch is developing procedures to
access the cumulative and interactive effects of
human activities on the ecological resources of
coastal watersheds, particularly estuaries, of the
Pacific Northwest.

The high rate of human population growth in
the Pacific Northwest is subjecting estuaries and
coastal watersheds to many anthropogenic stresses.
The amount of this stress will continue to increase as
population growth continues and the Northwest
further develops economically. Stressors which
jeopardize the ecological sustainability of estuarine
and coastal watershed resources include watershed
alterations (e.g., urbanization, land use alteration,
road construction, agricultural and forestry prac-
tices) such as increased nutrient and sedimentation
loads, habitat loss and alteration (e.g., landfill and
dredging), planned and unplanned biotic introduc-

Lions, pollution, anthropogenic-caused algal blooms,
and extreme natural events such as floods, droughts,
and disease and pest outbreaks. Determining the
effect of stressors is complicated by the fact that they
have different ecological effects and act at various,
often overlapping, spatial and temporal scales.

The specific research focus of the Coastal
Ecology Branch, Western Ecology Division, is to
develop approaches and tools to determine the
cumulative effects of multiple stressors on ecologi-
cally and economically important estuarine assess-
ment endpoints at multiple spatial and temporal
scales. Research involves (1) determining single and
multiple stressor-response relationships; (2) devel-
oping spatially- and temporally-explicit sampling
procedures and models; (3) quantifying the variabil-
ity of multiple stressor effects; and (4) distinguishing
multiple stressor effects from natural variability.
The goal of this research is to produce a framework,
including a scientifically credible approach and set
of analytical tools, to predict the combined effects of
important stressors on the trajectory of the ecological
assessment endpoints over time (i.e. futures analy-
sis).
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Oregon Department of Fish and Wildlife
Marine Resources Program
Jim Golden, Program Director (Acting)

Staff members of the Department of Fish and
Wildlife's Marine Region are located in the Newport
headquarters office, Astoria and Charleston field
offices. Staff include about 35 year-round coastal
employees and additional seasonal help. Neal
Coenen, Program Director, took a temporary assign-
ment in Portland to facilitate the Department's
strategic planning efforts.

Reorganization and reductions in workforce
resulted in a change in the Program structure (effec-
tive July 1997). Administration, Ocean Salmon,
Marine Finfish and Shellfish, and Marine Habitat
units make up the Marine Resources Program,
headquartered in Newport. Columbia River investi-
gations and the Marine Mammal/Wildlife Diversity
units were realigned with other agency programs
and a new Interjurisdictional Fisheries Unit was
created and located in Portland. Marine Resources
Program's mission will emphasize at-sea and
shoreside fisheries sampling, monitoring and ap-
plied research programs, fisheries management,
public service and outreach.

Administration continued to support the full
commercial licensing service and point-of-sale
recreational service. The point of sale system will be
converting over to a new computer system in the
near futureone with the potential for going onto
the Internet. Bev Youngman, a new half-time cleri-
cal assistant, became part of the administrative team.

The Program completed an intertidal and
subtidal study of clams, shrimp and benthic inverte-
brates, as part of the Tillamook Bay National Estuary
Project. Previous surveys were conducted more
than ten years ago. Subtidal clam populations
appeared to be large enough to support an existing
commercial fishery under the Depar Devel-
opmental Fisheries Program. In addition to bay
clams, there has been growing interest in box crab
and squid as Developmental Fisheries. Brine shrimp
in Lake Abert, Oregon, were added to the Develop-
mental Fisheries species list by the Fish and Wildlife
Commission. Staff have made three trips to Lake
Abert to conduct surveys of the brine shrimp.

The Marine Finfish Program focused on at-

sea and shore-based recreational and commercial
fishery monitoring. In addition to shore-based
Pacific whiting fishery sampling, staff continued the
enhanced data collection study in cooperation with
the Oregon Trawl Commission. A federally funded
project administered through the Pacific States
Marine Fisheries Commission was initiated to look
at the biology of Pacific mackerel and sardines.
Coastal states participating in the program are also
conducting food habit studies of Pacific mackerel.
Recently a lucrative live fish market has developed
for nearshore fish species. Additional sampling
efforts were directed at commercial and recreational
fisheries along the south coast and staff has been
working with interested public to develop a plan for
managing this emerging fishery. Don Bodenmiller
left the Ocean Salmon Program to fill the Recre-
ational Finfish Project leader position within the
Finfish Program.

Shellfish and Marine Habitat Program
worked with the Ocean Policy Advisory Council,
Commission and public to develop proposals for
new Marine Gardens. The Commission adopted
rules creating three new Marine Gardens located at
Cape Kiwanda, Yachats, and Harris Beach. The
Cooperative Reef Ecosystem study focused on
estimating kelp biomass and conducting fish videos
on various nearshore reef habitats. These studies
will continue in 1997 and will attempt to assess the
impact of kelp harvest under an experimental lease
to a private harvester by the Division of State Lands.
At-sea research continued on evaluating the effec-
tiveness of fish excluder devices on shrimp trawl
gear.

Ocean Salmon Program continued to monitor
ocean fisheries, primarily for chinook stocks, which
continue to provide opportunities for commercial
and recreational harvesters. Staff have been prepar-
ing for potential selective fisheries monitoring and
evaluation under a new mass marking initiative for
hatchery coho. Peter Lawson will be leaving the
Ocean Salmon Program to take a job with the Na-
tional Marine Fisheries Service.

Cooperative work continued with Oregon
State University graduate students and staff to assist
in studies of ecology and population dynamics of
finfish and invertebrates, as well as studies of intro-
duced species.
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Bill Hastie, Information and Education
Project Coordinator, left the Program to take a
Marine Extension job in Washington. ODFW plans
on hiring a replacement to handle marine issues,
aquatic education, and coastal salmon restoration

education and outreach needs. Other education
projects developed by staff include a halibut by-
catch video and new marine intertidal and marine
plant guides. Staff is currently working on an
educational video on Oregon's estuaries.

National Marine Fisheries Service
Fisheries Behavioral Ecology Program,
Alaska Fisheries Science Center
Bori 011a, Program Manager

Bycatch Research
A major expansion of experimental facilities

has been completed. This expansion accommodates
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 include a series of large experimental tank
systems in which temperature can be controlled to
duplicate conditions ranging from the arctic to mid-
latitude ranges. Other tank systems have the capa-
bility of heating water to simulate the effects of
thermocline conditions in summer months. A
specially designed apparatus permits exposure of
fish to simulated trawling under controlled labora-
tory conditions. The capability of exposing fish to
towing and temperature stressors associated with
fishing practices under controlled laboratory condi-
tions will allow the development of quantitative
behavioral and biochemical measures of stress in
fish that have been caught in fishing gear. The
subjects of study will include economically impor-
tant species that are captured as non-targeted fish
during commercial fishing operations.

Results to-date with walleye pollock and
sablefish have shown a markedly different potential
for post-capture survival between species. In wall-
eye pollock, stress was manifested in elevations in
serum cortisol (a biochemical indicator of stress)
along with the inhibition of feeding and predator
evasion behavior. Mortality ultimately resulted
from low levels of stress. In contrast, sablefish
proved more resistant to stress, with behavioral and
biochemical indices returning to normal and only
low levels of mortality being expressed. Ongoing
studies with sablefish suggest that water tempera-
ture plays an important role in magnifying the
effects of stress, indicating the importance of evalu-
ating the role of seasonal changes in ocean condi-
tions on the effects of net capture, towing and
subsequent release of non-targeted species.

Behavior Responses to Environmental Factors
Laboratory experiments are continuing to

focus on the behavioral capabilities of early life
stages of fish to respond to changing physical and
biological environmental factors. Behavior interacts
with these factors to determine survival rates under
varying conditions. One current area of interest
focuses on the capability of juvenile walleye pollock
to endure and survive the potentially harsh winter
conditions experienced in the Bering Sea. Prey
abundances are low during the winter and the
young pollock likely have limited opportunities for
foraging.

Experiments tested the survival of juveniles
exposed to temperatures between 0.5°C 2.5°C,
representative of variable winter conditions in the
Bering Sea. Fish of different sizes and different
condition (measure of weight relative to length)
were deprived of food for seven months, simulating
the starvation regime expected under winter condi-
tions. A surprising result was the extended endur-
ance capacity of this species. After 200 days without
food, the overall survival rate was 71%. Not surpris-
ingly, larger fish fared better than small fish, with
97% of the large fish and only 44% of the small fish
surviving after 200 days. Thus, the size attained by
an individual fish during its first summer can
greatly affects its likelihood of surviving through the
first winter.

Fish that survived 200 days without food
were subsequently returned to high rations and
temperatures were gradually increased to summer
levels. Recovery of these fish from starvation
conditions was striking, with 93% survival and rapid
increases in length, weight and condition. While
fish that survived the simulated winter conditions
lost an average of 23% of their body weight, they
regained 53% of the lost weight within two weeks
after they were returned to high rations.

These experiments demonstrated a notable
capacity for juvenile walleye pollock to endure
extended periods of cold temperatures without food,
provided that a sufficient size has been attained
during the summer growing season. Prior experi-
ments have demonstrated a behavioral choice for
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colder temperatures when food levels are low. This
response would provide for some conservation of
energy, since metabolic rates are reduced as tem-
perature decreases. The present experiments pro-

vide further evidence that walleye pollock can
tolerate and may in fact benefit from cold tempera-
tures

National Marine Fisheries Service
Northwest Fisheries Science Center

West Coast Groundfish Assessment Program
Ray Conser, Program Manager

The Northwest Fisheries Science Center
(NWFSC), headquartered in Seattle, Washington, is
one of five regional science centers of the National
Marine Fisheries Service (NMFS). The Fishery
Analysis and Monitoring Division of the NWFSC
was established in 1995 to carry out research focused
on ecology, stock assessment and fishery analysis.
The division's West Coast Groundfish Ecology and
Assessment Program has seven scientists located
entirely at HMSC and supports several research
projects within the HMSC -OSU community. A new
program focused on salmon fishery analysis began
within the past year and will have two of its staff at
HMSC.

The goals of the Program are to improve
understanding of west coast groundfish
population dynamics and their ecosystem, and to
utilize this knowledge to provide technical support
for assessment and management of west coast
fisheries. The Program is the focal point for ground-
fish stock assessment work on the west coast. Pro-
gram scientists conduct stock assessments for sable-
fish, thornyheads, Dover sole, and miscellaneous
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 modelling 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-discipline
team with expertise in fishery biology and ecology,
stock assessment, mathematical modelling, statistics,
computer science, and field sampling techniques.
While Program scientists conduct individual re-
search, much of the Program's work involves col-
laboration with academia, State fishery agencies,
other NO .A elements, and the fishing industry.
During the past year, Program studies were initi-
ated on the status of stocks of the deepwater
groundfish complex off the west coast (i.e. Dover
sole, thornyheads, and sablefish); on the develop-
ment of indices of abundance from fishery logbook
data; on better understanding Dover sole growth;
on incorporating the effects of the bathymetric
demography of the deepwater complex into stock
assessments; and on developing cooperative sam-
pling programs with the fishing industry. In addi-
tion, collaborative research efforts were carried out
on (i) sablefish maturity and migration (with Oregon
State University and Industry); (ii) grounddfish
ageing (with Oregon Department of Fish and Wild-
life and Oregon State University); (iii) socio-
economic aspects of the groundfish fishery (with
Oregon State University); (iv) stock assessment
methods (with Oregon State University); (v) sable-
fish discard survival rates in the bottom trawl
fishery (with the University of Washington); and
(vi) survey methods using Industry standard gear
and vessels (with the University of Washington and
Industry).

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 livinc, marine resources. To that end, a monitor-
ing program has been ,,vitiated where at-sea sam-
pling is conducted 2-3 times per month on the R/V
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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. The underlying hypothesis driving the
present work is that the pelagic ecosystem off
Oregon has changed as a result of the climate regime
shift which occurred through the North Pacific in
1977.

Results from the first year of sampling show
that the ocean is quite different from what it was like
during the 1970s. Zooplankton abundances in the
nearshore zone (first few kilometers from shore)
were lower by an order of magnitude when com-
pared to the 1970s; at mid-shelf stations abundances
were lower by a factor of three. 1997 is shaping up
to be a very unusual yearthere have been ex-
tremely anomalous conditions since mid-May in that
the ocean off Washington and Oregon has been
approximately 5 degrees warmer than normal and
zooplankton abundances have gotten quite low.
Unless the upwelling winds begin in earnest, 1997
may go down in history as a year that was a poor
one for living marine resources. A large El Niiio has
been forecast and is known to be heading our way.

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 (Erzgraulis rnordax) 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 coastal
ichthyoplankton surveys from 1994-96 indicate that
the northern anchovy population off Oregon/
southern Washington are much reduced from
previous population estimates from the 1970s. This
population decline of a previously abundant alterna-
tive prey species may be a factor leading to in-
creased salmon predation. In addition, spawning
populations of another possible alternative prey, the
Pacific sardine (Sardinops sagax), were discovered off
the Oregon coast in 1994-96; previous sardine
spawning off Oregon was noted during the 1930s.
During 1996, taxonomic identification and abun-
dance estimation of zooplankton specimens col-
lected in plankton surveys conducted during 1994-96
were continued. In 1997, plankton surveys will
again be conducted off the coast of Oregon, and a
study of Pacific hake and mackerel feeding habits
will be initiated. Eventually these and other re-
search findings will be used to identify the relative
influence of various physical and biological factors
on ocean survival of salmonids.

Salmon Ecotoxicology: Bruce McCain
The potential exposure of sub yearling fall

chinook salmon (0. tshawytscha) to toxic chemical
compounds during their residency in the Lower
Columbia River is being evaluated by analyzing
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 diet primarily sediment-dwelling
amphipods and copepods. Moreover, these expo-
sures are accompanied with a variety of abnormali-
ties in juvenile salmon, ranging from subcellular
effects to changes in growth and immune function.
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In 1996, samples of salmonid prey organisms and
sediment were collected from potential salmon
habitats near three urban areas: Longview and
Kalama on the Columbia River, and Portland on the
lower Willamette River. Similar samples were also
taken from less urbanized sites in the Willapa River
which enters the north end of Willapa Bay. Ana-
lyzes for polycyclic aromatic hydrocarbons, which
are commonly associated with urban areas, are
currently underway.

Salmon Physiotoxicology: Mary Arkoosh
Recent research has focused on interrelation-

ships among host resistance, environmental stressors
(e.g., pollution), and infectious pathogens. Previous
research showed that exposure to pollutants in the
laboratory can cause adverse conditions that lead to
immunosuppression and an increase in disease
susceptibility in juvenile chinook salmon (0.
tshawytscha). Whether pollution influences natural
disease outbreaks in host populations, including
salmon, is currently unknown. Recent studies of
natural fish populations by others have demon-

strated that infectious disease-induced mortality can
significantly affect the population structure (reduced
numbers) of host populations. To understand the
impact of disease in salmon populations, the preva-
lence of pathogens in natural populations of juvenile
chinook salmon from Oregon coastal rivers was
evaluated during the summer of 1996. This effort
represented the first year of a multi-year study in
estuaries and hatcheries of Tillamook Bay, Salmon
River, Alsea Bay, Elk River, Coos Bay, and Coquille.
The preliminary findings revealed that selected
bacterial, parasitic, and viral agents were integral
components in all systems studied, although their
intensities and prevalences varied. The most perva-
sive pathogens were Nanopliyetus salmincola,
Renibacterium salmoninarum., and an erythrocyte
cytoplasmic virus. The observed variability in
disease organism prevalence and intensity in salmon
from these Oregon coastal river estuaries will be
used to determine river systems in which to conduct
future research to evaluate relationships among
stressors, disease susceptibility and mortality of
salmon.

National Oceanic and Atmospheric
Administration

Ocean Environment Research
Stephen Hammond, Division Leader

The Ocean Environment Research Division
(OERD), is in its thirteenth year of basic research on
understanding how the Earth's largest volcanic
system, the global network of seafloor spreading
centers, affects the chemical and thermal environ-
ments of the world's oceans. Since 1984, OERD has
used the Hatfield Marine Science Center (I-EvISC) in
Newport, Oregon, as a base of operations for its
studies on hydrothermal venting. The division has
concentrated its interdisciplinary research on por-
tions of the global seafloor spreading center in the
northeast Pacific called the Juan de Fuca and Gorda
Ridges. The proximity of the working grounds to
Newport has given this group a unique advantage in
terms of maximizing its annual field operation
activities. Program investigators together with their
scientist collaborators from the Cooperative Institute
of Marine Resources Studies continued to produce
world-class research in helping to better understand

the ocean environmental impact of submarine
volcanisms and hydrothermal venting.

Accomplishments

Developed a two-year Sea Grant and VENTS
microbial biosphere effort that will serve as a pilot
project for NOAA's microbial initiative.

Completed a major and unprecedented three-year
monitoring project focused on the 1993 Juan de Fuca
seafloor eruption.

Discovered major new features of the deep ocean
helium tracer of a helium plume emanating from the
Loihi seamount helium plume.

Autonomous hydrophones were deployed and
later recovered along the East Pacific Rise. They
performed extremely well and revealed that this
region is seismically and volcanically very active.

The Center for the Tsunami Inundation Mapping
Effort (TIME) was created in Newport, Oregon, to
assist Pacific states prepare for such an event by
developing maps of tsunami flooding (inundation).

A special issue of collected, interdisciplinary
research papers that focus on events that occurred
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during the 1996 volcanic eruption on the northern
Gorda Ridge was compiled for publication in a
special issue of Deep Sea Research.

A scheduled shutdown of the Sound Surveillance
Underwater System (SOSUS) that is being used by
1-11/ISC investigators for acoustic monitoring of deep
ocean volcanic activity was canceled, thus allowing
volcanic monitoring activities to continue uninter-

rupted.
New VENTS Program displays have been com-

pleted for the 1-12.`,ISC Public Wing.

U.S. FISH & WILDLIFE SERVICE

Oregon Coastal Field Office

The Oregon Coastal Field Office houses U. S.
Fish and Wildlife Service employees from the Na-
tional Wildlife Refuge Division and the Division of
Ecological Service. The refuge personnel are respon-
sible for the operations and 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, management and recovery mandates
associated with threatened and endangered species,
wetlands and forest habitats and the administration
of the President's Forest Plan. The new U.S. Fish
and Wildlife Service building on the Hatfield Marine
Science Center grounds was formally dedicated in
honor of former Senator, Mark O. Hatfield, on May
17, 1997.

Oregon Coastal Refuges has an active land
acquisition program at Siletz Bay and Nestucca Bay
National Wildlife Refuges. Theses two refuges
received $0.5 million in FY-96 and $1.0 million in FY-
97. Appraisals were ordered for six properties at
Nestucca Bay this year. At Siletz Bay two parcels of
land were purchased, one conservation easement is
being finalized and offers to purchase have extended
to four additional landowners. Parcels purchased in
fee title and incorporated into Siletz Bay this year
include the Watson Tract (23.60 acres) and the

Shaffer Tract (26.15). These parcels located along
lower Drift Creek will be restored to tidal salt marsh
when an adjoining parcel is acquired. A conserva-
tion easement on 56.5 acres of the Erickson Trust
parcel will allow us to restore the lowland to wet-
land habitat and the easement on the uplands will
protect forested habitat. The refuge is currently
designing a salt marsh restoration project for ap-
proximately 80 acres along Millport Slough at Siletz
Bay. Project construction will occur in August 1998.

Phase one of the Coquille Point Interpretative
Project at Bandon is nearly complete. This project,
located on a small headland in Bandon, involved re-
contouring a highly impacted and eroded headland,
re-planting with native vegetation, construction and
paving of hiking trails and overlooks, and installa-
tion of interpretative panels. The storms of 1997
collapsed the concrete stairway down to the beach at
Coquille Point so public access is currently prohib-
ited and we are awaiting storm damage funding to
accomplish repairs.

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 and 1997 under the auspices of the
Tenyo Maru Oil Spill Restoration Program. Surveys
of small mammals and amphibians in forest habitats
of Cape Meares National Wildlife Refuge conducted
in cooperation with the OSU Cooperative Wildlife
Research Unit, were completed last fall.
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Guin Library
Janet Webster, Librarian

The Guin Library operates as part of Oregon
State University's Information Services. Our major
focus is providing excellent library services to our
users. In the past year, we have made significant
progress in working as an efficient and dedicated
team. We identified and worked on several priority
projects in 1996/97 including user orientation,
signage, and faster document delivery. Our strate-
gic planning continues to help us focus our limited
staff time and financial resources on providing a
relevant collection which is easy to use.

The library staff continues to assist research-
ers and students at the HMSC, the main OSU cam-
pus, and the rest of the world get the information
they need. We lent over 1100 items to 21 countries
including Tanzania, the Ukraine, and Oman. We
borrowed around 500 items, mostly from libraries
within the United State and Canada. But on occa-
sion, we get items from further afield including
Iceland, Mexico, and Great Britain. An exciting
improvement in lending and borrowing is the
library's capability to scan and send documents via
the Internet. Library staff regularly send articles to
the main campus library in Corvallis via Ariel where
library users get the article within hours of making
their requests.

The HMSC website, while not glamourous,
continues to grow. Susan Lynds, a graduate student
in science education, has trained several staff people
to translate regular HMSC publications in to HTML
documents. Now, people can read the monthly
newsletter on the web as well as in print. Research-
ers now may download extensive seawater system
data files archived by month since 1989; these files
contain salinity, temperature and height of tide data
as recorded on the HMSC dock. A introductory
page on Yaquina Bay provides an explanation of the
seawater data. More local data sets are being added.
Clay Creech has worked diligently to get accurate,
real-time local weather information on the web. He
has succeeded with an excellent web site linked to
the HMSC page. All of this may be found at http:/ /
www.hrnsc.orst.edu/.

The Library staff welcomed Judy Mullen as
the new Library Technician 1 in September. Janet
Webster chaired the annual conference of the Inter-
national Association of Aquatic and Marine Science
Libraries and Information Centers (IAMSLIC) held
in Monterey, California. She then assumed the
presidency of the organization for 1996/97. Janet
also remains active in the Oregon Library Associa-
tion serving on it Executive Board as Parliamentar-
ian since 1992. She also edited the winter issue of
the OLA Quarterly on the theme of libraries and the
political process.

Scholarships and Awards
Curtis & Isabella Holt Marine Education Fund for
1997-98
Katherine Busse, Marine Resource Management ($4,000)
"Using GIS as outreach and analytical tool"

Walter G. Jones Memorial Scholarship for 1997
Jin-Shan Shie, Food Science & Technology ($500)
"Optimum pasteurization procedures for surimi"

Mamie Markham Research Awards for 1997-98
Jasvinder Kaur, Food Science & Technology (S8,000)

"Recovery of bioactive components from surimi waste
water"

Stephen Bobko, Fisheries & Wildlife ($8,000)
"Effects of maternal age on reproductive success of black

rockfish"

Carl Demetropoulos, Fisheries & Wildlife ($10,000)
"A more efficient abalone/dulse aquaculture system"

Kyoung Chul Park and Hamdi Ogut, Microbiology
($9,000)

"Epizootiological models for spread of infectious diseases
in salmon/Virulence factors in fish viruses"

Nobuyuki Kawasaki, Oceanography ($8,000)
"What controls primary production in Oregon coastal

water?"
Gabriella Montano, Fisheries & Wildlife ($6,000)

"Marine refuges and red sea urchins"

Lylian Brucefield Reynolds Scholarship for 1997-98
Yong Woo Lee, Fisheries & Wildlife ($900)
"Diurnal migrations of widow and yellowtail rockfish and
their dietary overlap"
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Barbara Schwantes Memorial Fellowship Fund for
1997-98
Carl Demetropoulos, Fisheries & Wildlife ($500)
"Collection of high temperature Palmaria strains"

Bill Wick Marine Fisheries Award for 1997-98
Charrnaine Gallagher, Ag & Resource Economics
(S2,500)
"Fishing industry risk-preferences"

Statistics
Student Enrollment

Winter Class 1996 1997
FW 407/507 Seminar 18 23
FW 431/531 Dynamics of Marine Biological

Resources NA :34
FW 465/565 Marine Fisheries 26 NA
FW 470/570 Water Pollution Biology 21 NA
FW 494/594 Diseases & Parasites of Marine

Fish & Invertebrates 20 26
FW 497/597 Aquaculture 17 23
FW 498/598 Aquaculture Lab 15 24

Spring
Bi 450/451 Marine Biology 11 22

Summer
ATS 590 Meteorology for Teachers NA 12
FW 508 Salmonid Disease Workshop 20 NA
FW 508 Estuary Ecoystems NA 18
FW 563x Marine & Coastal Birds 12 NA
FW 570 Aquatic Toxicology 12 NA
FW 599 Introduction to Stream Ecology NA 15
HSTS 515 Evolution & Modern Biology 8 NA
OC 649 Biological Oceanography for Teachers NA 15

Public Wing Visitors
January 1, 1996-December 31, 1996 = Closed for renovation
Since opening, June 1965 (to May 17, 1997*) = 9,072,306

*Closed for renovation project on May 29, 1995 and
reopened May 17, 1997

Number of students in scheduled school group visits = 5,487
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HMSC Public Wing Volunteers
1996-1997 Volunteers

Frank Aicher
Joy Anderson
Laura Anderson
Chris Andrew
Bonnie Bahn
Cecilia Ballard
Jan Barman
Sandie Berry
Bob Bickford
Peggy Bickford
James Bones
Gerald Boyd
Barbara Bradley
Joyce Browning
Jane Carr
Prudy Caswell-Reno
Ray Clark
Annette Clinkinbeard
Karl Clinkinbeard
Doreen Colbert
Bernard Coler
Nancy Crocker
Jan Cunningham
Don De Lisle
Mary De Lisle
Kristi DeWerff
Patricia Di Giulio
Charlotte Dino lt
Dael Dixon
Jim Donaldson
Carl Ehrman
Mildred Ehrman
Judith Farrow
Peter Ferden
Sue Fleming
Kay Floyd
Brian Fodness
Helen Frank
Fonte Gassner
Len Gassner
Shirley George

Diana Gring
Ferol (Dee) Hadden
Helene Hagstrom
Althea Hatch
Kenneth Hatch
Barbara Haynes
Patricia Henry
Sara Hodges
Heidi Honner
Ralph Irvin
Sonia Irvin
Paula Jones
Anna Kagley
Clyde Kellay
Donald Kennedy
Margaret Kennedy
Dianne Kocer
Sig Lambek
Yvette Lambek
Christy Layton
Steven Lund
Frank Lush
Sue Martin
Melinda Martinak
Barbara Mate
Rudy Mate
Curt McCann
Patricia McCann
Walt McNeal
Maxine Moodie
Bill Moore
Joanne Moore
Sarah Morris
Pennie Mumm
Kenneth Nevar
Sue Nevar
Dorothy Olson
Umur Onal
Ed Ostei than
Jack Owens
Kennith Parks

Mary Emma Parks
Robert Patee
Sylvia Pauly
Bonnie Pazdalski
Walt Pazdalski
Isabella Potter
Donna Reynolds
Margaret Roehmer
Walter Roehmer
Howard Rubin
Kristin Sands
Ger ti Schramm
Lorraine Shewbert
Elfrieda Sinclair
Helen Smith
Chet Stark
Rex Stephenson
Louis Stoetzer
Sue Thornton
Christine Tomsik
Larry Tyler
Wendi Van Tine
Pat Vanderbeck
Van Vanderbeck
Joe Voelkel
MaryVoelkel
Travis Warren
Helen Wellman
Jack Whipple
Jane Whipple
Glen Williamson
Marie Williamson
Sue Wilson
Jessie Zimmerman
Linda ZumBrunnen



Donor Honor Roll
1996-1997 Annual Gifts

A-Dec*
Carolyn Allen*
Elizabeth. Asbury
Bill Bain
Bank of Newport
Virginia Beardsley°
Robert & Peggy Bickford°
Frances Brocker°
Steven & Marian Brown°
Roger & Eileen Bumann°
June Castillo°
Tom & Lynne Chandler°
Bertha Cutress
Mr. & Mrs. Daniel Difazzio°
Mr. & Mrs. Santo Difazzio°
Double E Northwest
Frank & Rozeann Douthit**
Dow Chemical*
Cecil & Sally Drinkward*
Deborah Durham
Paul Elliker
Pauline Flanagan
Fluor Foundation
Erik Fritzell
Mr. & Mrs. John Frizzell°
James & Carol Gardner*
Hazel Giles**
Mr. & Mrs. Roy Hacanson°
Kenneth & Althea Hatch°
Ralph & Sonia Irvin°
Blair & Barbara Irvine°
Mr. & Mrs. Robert Jackson°
Carmen Jones
Duchess Josi*
Zelma Josi°
Donald King°
Edward Kolbe**
Edward Kolbe Family°
Rodney & Jeanne Koleno*
Judith Krall*
George & Joan Lammers*

Bruce Mate*
Bruce Mate Staff°
Joan Martin*
Mr. & Mrs. Daniel Maust°
Keith & Pat McKinnon*
Mr. & Mrs. E. Milton Newport°
Don & Joan Nickerson°
Margaret Norton*
Mr. & Mrs. Nyden°
Bob & Jerryann Olson°
Oregon Community Foundation
Jolinda Osborne*
Laimons & Vicki Osis°
Edith Phipps*
R3 Engraving
Catherine Renwick°
Jean Starker Roth*
Nadine Schmauder°
Gerti Schramm°
Sea Lion Caves*
William & Kay Slack*
Calvin Smith*
R.E. Smith Co.*
Faye Stewart*
Jessie & Margaret Stogsdill°
Ann Swanson*
Mr. & Mrs. Joseph Szczepaniak°
Barbara Viesko°
Village Spinners & Weavers°
Lavern Weber & Pat Lewis
Stephen & Janet Webster
Norbert & Ann Wellman*
Thomas Wildish*
Mr. & Mrs. Kenneth Wiley°
James Young°

* = Marine Mammal Endowment
** = Giles Memorial Whale Watching Fund
° = Friends of HMISC in memory of Rudy Mate
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Publications
Chapman, John

Castillo, G. C., T. W. Miller, j. W. Chapman and H.
W. Li. 1996. Non-indigenous species cause
major shifts in the food base of estuarine
dependent fishes. In D. MacKinlay and K.
Shearer (eds.) "Gutshop '96: Feeding ecology
and nutrition in fish" Proceedings, Interna
tional Congress on the biology ofFishes. pp.
101-109. San Francisco, California, July 1996

Coastal Oregon Marine Experiment Station,
Astoria Seafood Laboratory

An, H., C. Craven, and S.H. Kim. 1997. "Histamine
formation and analysis in fish" A book
chapter in "Food Safety from a Chemical
Perspective: Is There a Role for HACCP."
ACS. In press. (Invited).

An, H., and Ben- Gigirey B. 1997. "Scombroid Poison-
ing" A book chapter in "Microbiology of
Seafoods. (Eds.) I. Millar, D. Gray, and N.
Strachan. Chapman and Hall. London,
England. In press. (Invited).

An, H., Peters, M.Y., and Seymour, T.A. 1996. Roles
of endogenous enzymes on surimi gelation.
A review. Trends Food Sci. Technol. 7: 321-
327.

Benjakul, S., Seymour, T.A., Morrissey, M.T., and
An, H. 1996. Proteinases from Pacific whit-
ing surimi wash water: Identification and
characterization. J. Food Sci. 61: 1165-1170.

Benjakul, S., Seymour, T.A., Morrissey, M.T., and
An, H. 1997. Physicochemical changes in
Pacific whiting muscle proteins during iced
storage. J. Food Sci. (In press).

Li, F., Seymour, T.A., An, H., Morrissey, M.T., and
Barnes, D.W. 1997. 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. 5: 27-30.

Lin, T.M. and Park, J.W. 1997. Effective washing
conditions reduce water usage for surimi
processing. J. Aquat. Food Product Tech.
6(2):65-79.

Lin, T.M. and J. W. Park. 1996. Protein solubility in
Pacific whiting affected by proteolysis durin
storage. J. Food Sci. 61(3): 536-539.

Morrissey, M.T. 1996. Low fat and reduced fat fish
products. In: Healthy Production and
Processing of Meat, Poultry and Fish Prod-
ucts. A.M. Pearson and T.R. Dutson (eds).
Elsevier Applied Sci., N. Y.

Morrissey, M.T., Y.C. Chung, V. Weerasinghe, and
H. An. 1996. Use of whey protein concen-
trate in Pacific whiting surimi. Chapter 15.
In: Chemistry of Novel Foods. A.M. Spanier
(ed.) p. 189-197. Allured Pub. Co., Carol
Stream, IL.

Park, J.W., Yang, H., and Patil, S. 1997. Develop-
ment of temperature-tolerant fish protein
gels using special starches. In Chemistry of
Novel Foods. A. M. Spanier (Ed.). Allured
Pub. Co., Carol Stream, IL. pp. 325-340.

Peters, G., M. T. Morrissey, G. Sylvia and J. Bolte.
1996. Linear regression, neural network and
induction analysis to determine harvesting
and processing effects on surimi quality. J.
Food Sci. 61(5): 876-880.

Weerasinghe. V.C., M.T. Morrissey, and H. An.
1996. Characterization of active components
in food-grade protease inhibitors for surimi
manufacture. J. Agric. Food Chem. 44: 2584-
2590.

Yongsawatdigul, J., Park, J.W., and Kolbe, E. 1997a.
Kinetics of textural degradation in Pacific
whiting surimi. J. Food Process Eng. In
press.

Yongsawatdigul, J., Park, J.W., and Kolbe, E. 1997b.
Kinetics of myosin heavy chain degradation
in Pacific whiting surimi. J. Food Sci. In
press.

Yoon, W.B., Park, J.W., and Kim, B.Y. 1997a. Linear
programming in blending various compo-
nents in surimi seafood. J. Food Sci. In
press.

Yoon, W.B., Park, J.W., and Kim, B.Y. 1997b.
Surimi-starch interactions based on
mixture design and regression models. J.
Food Sci. In press.
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Coastal Oregon Marine Experiment Station,
Hatfield Marine Science Center

Anderson, J., G. Sylvia and E. Hanson. In press.
Aquaculture and the emerging new world
order in global salmon markets: implications
for salmon industries in the Pacific north-
west. Proceedings of the Sustainable Fisher-
ies Conference, ed. E. Knudsen. Victoria,
British Columbia.

Harmon, V.L. and C.J. Langdon. A 7-day toxicity test
for marine pollutants using the Pacific mysid
Mysidopsis intii. Protocol evaluation. Environ-
mental Toxicology and Chemistry 15:1824-1830.

Hedgecock, D., C. Langdon, M. Blouin and S.K.
Allen. Genetic selection of cultured Pacific
oysters in the USDA Molluscan Broodstock
Program. Oregon State University, Corvallis,
Oregon. OSU Agricultural Experiment
Station Special Publication.

Langdon, C.J., V. Harmon, M.M. Vance, K.E. Kreeger,
D.A. Kreeger and G.A. Chapman. A 7-day
toxicity test for marine pollutants using the
Pacific mysid Mysidopsis intii. I. Culture and
protocol development. Environmental Toxi-
cology and Chemistry 15:1815-1823.

Langdon, C.J. and A.M. Robinson. Aquaculture poten-
tial of the Suminoe oyster (Crassostrea ariakensis
Fugita 1913). Aquaculture 144:321-338.

Langdon, C.J. and R.I.E. Newell. Chapter 6. Digestion
and nutrition. Pp. 231-269 in: The Eastern Oys-
ter, V. S. Kennedy, R.I.E. Newell and A. F. Eble
(eds.),Maryland Sea Grant Press, College Park,
MD.

Larkin, S., G. Sylvia and M. Morrissey. In press.
Intrinsic product quality and fisheries man-
agement: a bioeconomic model of inter- and
intraseasonal quota allocation in the Pacific
whiting fishery. Proceedings of the 2nd
World Fisheries Congress - Developing and
Sustaining World Fisheries Resources: the
State of Science and Management, eds. D.
Smith and J. Beumer. Brisbane, Australia.

Lawson, P.W. and Sampson, D.B. 1996. Gear re-
lated mortality in selective fisheries for ocean
salmon. N. Am. J. Fish. Manage. 16:512-520.

Morrissey, M., G. Peters, J. Bolte and G. Sylvia. 1996.
Predicting seafood quality: use of new
computer systems. Seafood Symposium
Proceedings: Making the Most of the Catch . .

., eds. A. Bremmer, C. Davis and B. Austin.
Brisbane, Australia, July 25-27, pp. 173-180.
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Newell, R.I.E. and C.J. Langdon. Chapter 5. Feeding.
Pp. 185-229 in: The Eastern Oyster, V. S. Kennedy,
R.I.E, Newell and A.F. Eble (eds.), Maryland
Sea Grant Press, College Park, MD.

Olson, R.E. and J.R. Pierce. 1997. A trematode metacer-
caria causing gill cartilage proliferation in steel-
head trout from Oregon. J. Wildlife Diseases
(in press).

Palacios, D.M. and B.R. Mate. 1996. Attack by false
killer whales (Pseudorca crassidens) on sperm
whales (Physeter macrocephalus) in the
Galapagos Islands. Mar. Mam. Sci.
12(4):582-587.

Sampson, D.B. 1996. Stock status of canary rockfish
off Oregon and Washington in 1996. Appen-
dix C. In: Status of the Pacific Coast ground-
fish fishery through 1996 and recommended
biological catches for 1997: stock assessment
and fishery evaluation. Pacific Fishery Man-
agement Council, Portland, OR

Sylvia, G., M. Morrissey, T. Graham and S. Garcia.
1996. Changing trends in seafood markets:
the case of farmed and wild salmon. Journal
of Food Products Marketing, 3(2):49-65.

Sylvia, G. and C. Tuininga. 1996. The application of
portfolio theory to natural resource manage-
ment. Report prepared for the Washington
Department of Natural Resources, Olympia,
Washington, 28 pp.

Sylvia, G. and J. Anderson. 1997. A report to the
hatchery policy group of the Governor's
salmon industry response cabinet. Alaskan
Department of Commerce and Economic
Development, Anchorage, Alaska, 55 pp.

Terry, J., G. Sylvia, D. Squires, W. Silverthorne, J.
Seeger, G. Munro, R. Morasco, D. Larson, J.
Kirkley, L. Jacobson, S. Herrick, J. Gauvin, A.
Gautman, S. Freese and R. Baldwin. 1996.
Fixed costs and joint cost allocation in the
management of Pacific whiting: a workshop
report. NOAA Technical Report NOAA -TM-
NMFS -SWFSC -234.

Coastal Oregon Productivity Enhancement
Program, College of Forestry

Barbour, R. J., S. Johnston, J. P. Hayes, and G. F.
Tucker. 1997. Simulated stand characteris-
tics and wood product yields of Douglas-fir
forests managed for ecosystem objectives.
Forest Ecology and Management 91:205-219.
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Hayes, J. P. 1997. Temporal variation in activity of
bats and the design of echolocation-monitor-
ing studies. Journal of Mammalogy 78:514-
524.

Hayes , J. P., and R. J. Steidl. 1997. Statistical power
analysis and amphibian population trends.
Conservation Biology 11:273-275.

Hayes, J. P. 1996. Arborimus longicaudus. Mammalian
Species 532:1-5.

Hayes, J. P., and M. D. Adam. 1996. The influence
of logging riparian areas on habitat use by
bats in western Oregon. Pp. 228-237, in Bats
and forests symposium, October 19-21, 1995,
Victoria, British Columbia (R. M. R. Barclay
and R. M. Brigham, eds.). British Columbia
Ministry of Forests Research Branch,
Victoria, Canada. Working Paper 23. 292 pp.

Hayes, J. P., M. D. Adam, R. G. Anthony, and J. W.
Witt. 1996. A comparison of the effective-
ness of Sherman and modified Fitch ive-
traps for capture of small mammals. North-
western Naturalist 77:40-43.

Hayes, J. P., M. D. Adam, D. Bateman, E. Dent, W.
H. Erruningham, K. G. Maas, and A. E.
Skaugset. 1996. Integrating research and
forest management in riparian areas of the
Oregon Coast Range. Western Journal of
Applied Forestry 11(3):1-5.

Hayes, J. P., S. Z. Guffey, F. J. Kriegler, G. F.
McCracken, and C. R. Parker. 1996. The
genetic diversity of native, stocked, and
hybrid populations ofbrook trout (Salvelinus
fontinalis) in the Southern Appalachians.
Conservation Biology 10:1403-1412.

Steidl, R. J., J. P. Hayes, and E. Schauber. 1997.
Statistical power in wildlife research. Journal
of Wildlife Management 61:270-279.

Environmental Protection Agency
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