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

The year 1994-95 has been a major turning point in some of
our activities. Four major projects that affect our future are
currently underway.

The National Aeronautics and Space Administration study for
renovation of the public marine science education program was
completed, along with the architectural drawings. In addition,
funds were received from Housing and Urban Development to
complete design and building of displays and make architectural
changes to the old building. Bid opening will occur June 30,
1995, with construction to begin soon after. The emphasis of the
renovated facility will be to educate and display research with
interpretation on what this research means to the public.
Completion of this project is scheduled for May or early June
1996 and will constitute a major shift in our public education
activities.

The second area has been through funding through National
Oceanic & Atmospheric Administration (NOAA) for expansion
of our boat dock. Our dock will be able to accommodate not
only the R/V Wecoma, but NOAA vessels of over 300 feet. We
will have added land-base office, shop and conference facilities

as well as a dock facility for loading, unloading and storage out
of the weather. Construction is scheduled for fall 1996 with
completion in about a year.

The U. S. Fish and Wildlife Service Refuge Center is nearing
completion and is to be occupied in mid-July 1995. This
facility will be significant to the USFWS and will provide
support for our own education programs. This year plans are
being made for the public to visit the displays in the lobby. It is
the intent of our public education program to lead tours of that
facility as well as of the Environmental Protection Agency
lobby. I believe that this facility will make a great contribution
to our educational and research efforts at the Hatfield Marine
Science Center and to the health of the coastal environment, its
birds and mammals.

The fourth significant change has already begun and will be
completed this coming year. The National Marine Fisheries
Service Northwest Fisheries Science Center is stationing several
divisions here at the Center. The exact number of individuals to
be transferred here is not firm, but they will be working on
fisheries related issues. Two million dollars were made
available for the studies on ground fisheries and fish health.

All of these events will greatly increase the activities of the
HMSC and contribute to our understanding of the ocean and its
nearshore environment. We are looking forward to completion
of all these projects.

Public Wing
Bill Hanshumaker, Marine Educator

The aquariums and displays of the Public Wing attracted
almost 270,000 visitors last year and incorporated a series of
new hands-on activities designed to appeal to a variety of
learning styles. A new public demonstration area was con-
structed, providing volunteers and interns the opportunity to
present informal demonstrations illustrating some of the basic
principals of research conducted at HMSC. Auditorium
presentations and films reached over 50,000 visitors and

touched on such diverse themes as plate tectonics, fisheries
management, population genetics, aquaculture and natural
history. Twice yearly training for public in the Whale Watch
program continued in cooperation with Oregon State Parks and
Recreation.

Volunteers were essential to the educational success of many
programs. Public interpretation occurred continuously at the
octopus and touch tanks. Guided estuary and dock walks were
offered daily by volunteers and interns from Memorial Day
through Labor Day. Together, volunteers provided thousands of
hours of quality public education.

The Seatauqua program reached out to more people than ever
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before, offering over 90 workshops and treks designed to instill
public stewardship of the marine environment. Seatauqua is
proving to be a cost-effective mechanism for other public and
private agencies to reach a common audience. Collaboration
with Oregon Coast Aquarium, Lincoln County Historical
Society, Siuslaw National Forest, Oregon State Parks and
Recreation, Oregon Department of Fish and Wildlife and
Bureau of Land Management provides quality programming at
the lowest public cost.

After thirty years and over 9,000,000 visitors, HMSC's

Public Wing closed for a much needed renovation. In order to
extend the educational life of our exhibits, displays and fixtures,
most have been placed on "indefinite loan" to other informal
science educational facilities. Some exhibits were moved to new
locations within the HMSC complex. Public education such as
facility and estuary tours, dock walks, Seatauqua and school
programs continue to be offered during the closure.

Center Renovation Grant
Jan Auyong, Project Coordinator

The transition of the visitor area from an introductory natural
history aquarium to an interactive-multi-media, research-based
visitor center continues to progress. The expanded facility will
interpret why and how the ocean and coast are studied and
what this knowledge means for everyday life. The remodeling
will rejuvenate the reputation and attraction of the visitor
center while more explicitly performing its role as the outreach
facility for Oregon State University and its marine and coastal
research and education programs and collaborating agency
partners. Since the opening of the neighboring Oregon Coast
Aquarium in 1991, visitor attendance has dwindled from a high
of over 450,000 to under 300,000 and donations have cone
spondingly diminished.

The planning and design phase (Sept. 1993-December 1994)
was supported primarily by a grant from the National Aero-
nautics and Space Administration. in 1995, construction

funds for the renovation were secured through the Dept of
Housing and Urban Development with the assistance of the City
of Newport. The construction funds will also support the final
design steps for the interpretive displays, including the actual
exhibit scripts and drawings and bid documents. Supplemental
interpretive design work began in June and will continue
through the fall.

The public wing officially closed for renovations on May 29
and "farewell" ceremony and activities were planned and
executed by visitor center staff and volunteers. Many of the
existing exhibits have been loaned on temporary or long-term
basis to several visitor centers or attractions along the coast, to
schools and agencies, or moved to new locations within the
HMSC complex. Programs such as tours, Seatauqua informal
education courses, and Sea Grant educational courses and
classes will continue to operate during the closure.

Physical remodeling operations will start in July 1995 and will
include a full overhaul and upgrade of all utilities and infrastruc-
ture to the public wing including the seawater system.

College of Oceanic and Atmospheric
Sciences - Ship Operations

Fred Jones, Marine Superintendent

The College of Oceanic and Atmospheric Science (COAS)
operates the 185-foot research vessel Wecoma and the 36-foot
research vessel Sacajawea. Oregon State University (OSU) is
one of 19 vessel operating institutions in the University
National Oceanographic Laboratory System. The Ship
Operations office and shore staff are located at the Hatfield
Marine Science Center and Wecoma' s home port is Newport,
Oregon.

Wecoma is owned by the National Science Foundation (NSF)
and operated by OSU under a charter party agreement. The
funding for Wecoma comes primarily from the NSF and the
Office of Naval Research with occasional funding from other
federal agencies. The vessel carries a crew of 12 and a
scientific complement of up to 18, and is capable of supporting
scientific operations throughout the Pacific. Wecoma com-
pleted a major, mid-life upgrade in the early part of 1994 and
returned to service in June 1995. From that time through June
20, 1995, the vessel provided over 180 days of at-sea scientific

operation support. Institutions conducting research onboard
include Oregon State University, Boise State University, Scripps
Institute of Oceanography, University of Washington, Woods
Hole Oceanographic Institute, Louisiana State University, the
Canadian Institute for Ocean Sciences, the Naval Research
Laboratory, and the National Oceanic and Atmospheric Admin-
istration.

Sacajawea is owned by OSU and provides support for the
Hatfield Marine Science Center's public education programs
and a variety of research by OSU and other state andfederal
agencies. Sacajawea is documented by the U.S. Coast Guard as
an Oceanographic Research Vessel and is capable of supporting
education and research in bays and estuaries as well as near
coastal open waters.

OSU's Marine Superintendent of 14 years, Captain Kennard
Palfrey, retired in November, 1994 and the position has been
filled by Frederick J. Jones. Federal grant money has been made
available to expand the ship support facility at the HMSC and
engineering and architectural design firms have been retained to
design a new, 5000-square-foot ship operations building and a
pier expansion which will allow Wecoma as well as a visiting
oceanographic vessel to berth in Newport at the same time.
Construction is expected to begin in late 1995.
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Extension Sea Grant
Seafood Processing - Kenneth Hilderbrand, Specialist

Two new fish waste composting firms started production in
1994-95 using information provided by the Seafood Processing
Specialist. Sales of potting soil made from whiting waste is
now over $1 million.

Hilderbrand also reports that results of 1994 albacore handling
studies have shown that Oregon troll caught tuna do not have
problems with high histamine levels and therefore do not pose a
food safety problem.

Continued work with the Seafood HACCP Affiance has
produced draft copies of a training manual for seafood proces-
sors. The Food and Drug Administration's mandatory seafood
inspection program has been delayed until early 1996 but
Hilderbrand says that the "Alliance" will finish their work on
industry training programs by the end of 1995.

Marine Education - Vicki Osis, Specialist

A variety of programs were offered to 8,000 youngsters in
visiting school groups who participated in hands-on laborato-
ries, estuary nature hikes, auditorium programs and guided
aquarium tours. In addition, activities were funded by four
different grants to train teachers from elementary through high
school levels.

The National Science Foundation grant on Translating
Current Global Environmental Change Research for Middle

School Teachers is supporting training programs in Alaska,
Hawaii and Washington. Twenty-nine middle school teachers
participated in a three-week workshop at the HMSC, 18 in a
workshop in Hawaii and 22 in the Washington state workshop.
The Alaska group will meet in the summer of 1995.

In addition, the Eisenhower-funded Environmental Explora-
tions involved 30 elementary teachers in a project to collect data
from local environments and post the data on an electronic
network. Teachers were selected from the coast, the Willamette
Valley and the high desert. "Habitat" boxes were prepared and
shared between schools in the different environments. A
training session is planned this summer to train them on
conducting scientific sampling, such as transects.

A third grant from the Hughes Medical Institute is for the
Coastwide Citizen Monitoring Program. This supports coastal
high school teachers to monitor water quality in their local
estuary. Ten teachers from nine major Oregon estuaries will
participate in the program. Various water quality kits and other
equipment will be distributed at a two-week training session in
July 1995.

A small grant from the Oregon Department of Fish and
Wildlife is funding a tidepool interpretive program. Volunteers
stationed at tidepools will be trained to provide information and
interpretive services to reduce visitor impact on delicate
tidepool habitats.
Lastly, the on-going Masters in Science Education summer

program continues at full capacity. Twenty teachers from
around the world and the nation will be attending graduate
classes at the HMSC this summer.

Independent Researchers
Fisheries: Steven Berkeley

During 1994-95, Steve Berkeley continued his research on
pelagic longline fisheries in the Atlantic and Gulf of Mexico.
The objective of this research is to determine differences in
feeding behavior between target species (primarily yellowfin
tuna and swordfish) and incidental species (marlins, sailfish,
bluefm tuna and juvenile swordfish) that will allow fishermen to
modify their gear or fishing practices to reduce bycatch.

Steve continued to serve as technical advisor for the U.S.
Commissioners to the International Commission for the
Conservation of Atlantic Tunas (ICCAT). He also continued
his work with the American Fisheries Society, Fisheries Action
Network, spearheading the Society's efforts to encourage
development of a rebuilding plan for Atlantic bluefm tuna,
which remains one of the most severely overfished and valuable
marine fish.

He continued his collaboration with the NMFS Fish Behavior

group at the HMSC where he is conducting otolith analysis to
determine variability in growth and survival of juvenile sable-
fish. Additionally, he recently received a grant from Oregon
Sea Grant that will initiate a new research effort on the effects
of fishing-induced age truncation on reproductive potential and
recruitment in black rockfish.

Ecology: Jill Grover

During FY 95, efforts concentrated on wrapping up several
years of work on the early life history of Nassau grouper,
Epinephelus striatus, in the Bahamas. Early juvenile Nassau
grouper were collected offshore, in tidal passes and in bank
habitats, in the Exuma Cays, in winter and spring of 1993 and
1994. The two sequential collection series facilitated examina-
tion of the progression of pigmentation, scale development., and
diet as the fish moved from pelagic larvae to demersal juveniles.
The working title of the manuscript, which is being prepared for
submission to the Bulletin of Marine Sciences, is "Transition
from pelagic to demersal phase in early-juvenile Nassau

3 grouper, Epinephelus striatus: pigmentation, squamation, and
ontogeny of diet."



As the Nassau grouper work is winding down, work on
another species has begun: summer flounder, Paralichthys
dentatus. The focus of this study is to evaluate aspects of
feeding of first-feeding larvae through early metamorphic stages
that were collected at sea. This includes defining the size and
type of prey ingested at various developmental stages, as well as
identifying any patterns of feeding periodicity.

Marine Algae: Gayle Hansen

The 1994-95 academic year for Gayle Hansen, phycologist,
was varied. An expert on the Oregon seaweed flora, she began
the year by teaching a field course in Marine Algal Taxonomy
to pharmacy students searching for natural products in seaweeds
that might be useful in medicine. Her interests in environmental
conservation and management then led her to two rather
different areas of research. In the fall, she completed a paper on
"Seaweed Collecting Regulations on the West Coast of North
America" which she presented at the Western Society of
Naturalists meetings in Monterey. Then, in the winter and
spring, she began work on a large comprehensive bibliographic
database on "Harmful Algal Blooms." The worldwide increase
in toxic or harmful algal blooms over the past decade or more
has generated a tremendous increase in research effort in this
field. This has led to a corresponding increase in publications,
making the literature unwieldy for those who use it. The "HAB"
database she is preparing consolidates and organizes this
literature and provides an easy access to the information
covered.

Global Climate Change and Biological Invasions: John
Chapman

John Chapman has largely concluded laboratory-based work
on the trophic effects of ultraviolet-B radiation (UVBR) in
marine systems. In that work UVBR effects on food value of
marine phytoplankton for suspension feeding invertebrates was
investigated in controlled laboratory experiments. The experi-
ments progressed sufficiently to begin outdoor experiments and
modeling efforts needed to initiate field studies. A paper that
was in preparation on the use of antibiotics in laboratory
cultures of amphipods has been submitted for publication and a
paper on the trophic effects of UVBR from these laboratory
experiments is in preparation.

The work on biological invasions consists of four projects. A
paper on the predicted global invasions of the marine isopod
Synidotea laevidorsalis was published in the Journal of Crusta-
cean Biology. A paper on the exotic amphipod Corophium
heteroceratum introduced into San Francisco Bay is being
prepared for publication in the Marine Ecological Progress
Series. Another manuscript on the physiological tolerances and
ecological displacement of the native amphipod Corophium
spinicorne is nearly finished. A fourth paper, on variation in
exotic and native amphipod distributions in an eastern Pacific
estuary with physical and chemical conditions, is well under-
way.

Marine Ecology: Cynthia Trowbridge

As a post-doctoral research associate with Dr. Bruce Menge
and Dr. Jane Lubchenco, she has focused primarily on
biodiversity patterns on Oregon rocky intertidal shores. The
project is funded by the Andrew W. Mellon Foundation and the
Mamie Markham Fund. Although extensive information is
available on patterns and processes structuring intertidal
communities at small spatial scales, many of the processes
affecting rocky shores (e.g. upwelling and El NitIo) affect large
areas. The objective is to scale up from local patterns (sampled
with 0.25m2 quadrats) to larger spatial scales (km to 1000s of
km).

During the past year she surveyed rocky shore communities at
Boiler Bay, Otter Rock, Devil's Punch Bowl, Yaquina Head
North, Seal Rock, Neptune Beach, and Strawberry Hill.
Species, phyletic, and functional diversity in visually distinct
landscape elements (e.g. ephemeral algal beds, fucoid commu-
nities, mussel beds, red algal beds, intertidal kelp beds,
surfgrass meadows, and urchin beds) have been documented.
She is currently investigating the effectiveness of color photog-
raphy, coupled with computer image analysis, to identify and
analyze intertidal species' abundance and distribution. She is
using aerial photography to quantify the frequency of different
landscape elements at different sites. Remote sensing of rocky
intertidal shores poses a number of logistical challenges due to
the small size of intertidal organisms, steep physical gradients,
and complexity of spectral signals.

She has also continued research into the ecology of introduced
seaweeds and invertebrates, When exotic species invade
communities that contain visually similar residents, the exotics
often remain undetected in the early stages of invasion. The
problem of mistaken identity is becoming progressively more
acute with the accelerated rate of introduction. In the 1970s the
invasive green algal pest Codium fragile ssp. tomentosoides
appeared in the Hauraki Gulf of New Zealand and San Fran-
cisco Bay, California; native subspecies of C. fragile occur in
both regions, though typically in more open-coast, wave-
exposed habitats. She wrote a review paper (in press in the
Journal of Ecology) on the ecology of this invasive algal pest
and is preparing another paper (for Marine Biology) on morpho-
logical and ecological differences between the invasive and
native subspecies.
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Neuroscience Group
George Mpitsos, Don Campbell, Janet Leonard

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

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

Coastal Oregon Marine
Experiment Station
Lavern Weber, Superintendent

Aquaculture: Christopher Langdon and Anja Robinson

A research grant from the Saltonstall-Kennedy program has
supported research on the use of red macroalga Palmaria mollis
as a food for abalone nurseries and broodstock. It may be
possible to greatly simplify commercial production of abalone
by substituting Palmaria for the diatom coatings that are
presently used to rear young abalone. Preliminary results look
very encouraging and there is a lot of interest from industry.

Michael Buchal completed his master's degree working on the
development of lipid-walled capsules for the delivery of low-
molecular weight, water-soluble nutrients (vitamins and amino
acids) to molluscs. His work has shown that it is possible to
encapsulate and successfully deliver these nutrients to clams.
Michael has stayed on at the HMSC after completion of his
master's degree and is presently working on the abalone project.

There has been a lot of effort put into establishing a Mollus-
can Broodstock Program (MBP) at the HMSC during 1994.
This has involved conference presentations, formation of a
coordinating committee and the submittal of a proposal to
USDA/CSREES. The proposal has been accepted, with the
support of the oyster industry, and the research is planned for
1995. The program will involve researchers from several
different institutions in the U.S. as well as researchers at the
HMSC. The long-term goal of the program is to improve the
performance and quality of oysters and other shellfish through
genetic manipulation and selection procedures.

Anja Robinson and Liu Xin have already a good start on the
Broodstock project through their work on Kumamoto oysters
and inbred Pacific oysters. Anja and Rogers Sardinia also
constructed a floating raft for the long-term storage of geneti-
cally valuable oysters. 5

Resource Economics: Gilbert Sylvia

Research this past year has focused on seafood marketing,
fisheries policy, and aquacultural production and marketing.
Outreach and public service has been directed at improving
fisheries management (appointed to the Science and Statistical
Committee of the Pacific Fisheries Management Council),
summarizing and publishing research results for industry (value
added whiting products, albacore tuna marketing), and helping
the Oregon seafood industry develop strategic plans (strategic
planning workshop organizer, presenter, and participant). A
significant number of research projects are interdisciplinary and
include close cooperation with the Astoria Seafood Laboratory,
the OSU Department of Bioresource Engineering, and econo-
mists and biologists of the National Marine Fisheries Service.

Ongoing projects include:
Bioeconomic modeling and public policy of the Pacific

whiting fishery
Portfolio analysis - seafood processing strategies
Value-added products from Pacific whiting
Diversifying aquaculture to include recreation and educational

production strategies
Developing strategies for marine outreach education
Developing marketing management strategies for the albacore

tuna industry
Analyzing the working relationships of the Oregon and

national seafood industries

Fisheries Population Dynamics: David Sampson

Dr. Sampson continued his research investigations into the
dynamics of Oregon's marine fisheries. During the year he
presented a paper about some of his research at an International
Flatfish Symposium in Alaska and with assistance from staff at
the Newport office of the Oregon Department of Fish and
Wildlife he developed a stock assessment for the Pacific Fishery



Management Council (PFMC) concerning the status of the
Canary rockfish resource off Oregon and Washington. He also
served on the Scientific and Statistical Committee of the PFMC
and as an associate editor for the North American Journal of
Fisheries Management. During the winter he taught the upper
division course "Dynamics of Marine Biological Resources" to
students from the Fisheries and Wildlife, Agricultural and
Resource Economics, and the Marine Resource Management
Program.

Last autumn four of Dr. Sampson's graduate students success-
fully defended their theses on the following topics:

Oregon's program for sampling the commercial groundfish
fishery

Risk aversion by Oregon's trawl fishermen
A multispecies model for the fish community off the U.S.

Pacific Coast
The distribution and abundance of demersal fishes off Oman.

Also he began working with three new graduate students. His
current students are conducting research on the following areas:

The demersal fish assemblages off the U.S. Pacific Coast
The maturity schedule of English sole and its effect on the

catch quotas
The influence of various sources of uncertainty on groundfish

catch quotas
Spawning site selection by Columbia River Chinook salmon

Fish Disease Research: Robert Olson and Paul Reno

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

Diseases of Salmonids: Substantial progress was made
into the understanding of a number of pathogens, including:

Infectious pancreatic necrosis virus This disease can
cause high mortalities in salmon and trout throughout the world.
There is a wide range in the proportion of fish killed by the
virus, from undetectable to nearly 100%. The reasons for this
are complex and unclear at this time. Research in our laboratory
indicates that viruses from the Pacific Northwest belonging to
one particular serological type are generally virulent, while
members of other serotypes are less so. Viruses which are
restricted to growth in salmonid cells tend to be more virulent
than those that can grow in cells derived from nonsalmonid
fishes. In addition, virulent viruses appear to grow in the
presence of rainbow trout serum, whereas nonvirulent viruses
cannot. These findings may lead to a simple method to deter-
mine if a virus is capable of killing fish without the necessity to
expose fish to the virus.

Bacterial Kidney Disease (BKD) This chronic disease,
caused by unusual, slowgrowing bacteria is the most pervasive
and severe infectious disease of Pacific salmon and trout. The
disease results in tuberculosis-like lesions in the kidneys of
affected fish and is a result of the immune response to the
pathogen. Fish harbor the bacteria in their kidneys for long
periods of time with no evident clinical disease until some
unknown mechanism triggers the transition from carrier to

diseased fish. Our project involves immunosuppressing carrier
fish to determine if this will abrogate or exacerbate the develop-
ment of disease and how this will affect various components of
the immune response to the pathogen. These studies will help us
understand the disease process and may lead to a vaccine for
BKD.

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

MS Virus This virus affects more than one third of the
salmon-rearing facilities in the Pacific Northwest. It has not yet
been characterized. This project will attempt to grow the virus
in cells outside the fish and try to biochemically characterize the
virus. This basic information is necessary if we are to under-
stand the nature of the disease it causes and the manner in
which it is spread.

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

Diseases of shellfishes:
Microsporidian parasite of Dungeness crabs Dungeness

crabs from California to Southern Washington have been found
to harbor this pathogen at high levels. We have determined that
the disease is nearly always fatal and have found that it can be
readily transmitted between crabs by feeding on infected muscle
tissue; this is probably how it is spread in the estuaries. This
information helps us understand the disease process in wild
popnlations of invertebrates.

Disseminated neoplasia of bivalves This leukemia-hie
disease can be found at levels of up to 85% in softshell (mud)
clams on the East coast of the US, but has not been found in the
west We have determined that the cancer can be transplanted to
clams from Yaquina & Alsea Bays. This implies that Pacific
Northwest populations of clams, which were imported from the
East coast in the late 1800s, were removed prior to the arrival of
the inducing agent which caused the high levels of disease on
the East coast. We have also determined that disease can be
transmitted through the water to susceptible hosts during
feeding. These findings help us understand the dissemination of
the disease in the wild, and may have implications for maricul-
ture of bivalves.

Caliciviruses in shellfish In conjunction with Dr. Alvin
Smith of the OSU College of Veterinary Medicine we have
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been trying to determine how long these viruses, which can be
derived from marine and terrestrial mammals and can cause
human disease, can remain viable in bivalve shellfish. We have
found residual infectivity in oysters for up to 60 days post-
exposure. A survey of shellfish from the Atlantic, Pacific and
Gulf coasts using a nucleic acid probe and monoclonal antibod-
ies indicates the presence of these agents in Maine, Florida, and
Oregon, but not in the samples taken from the Gulf coast.
Further work is underway to determine the exact types of
viruses which are present.

Seafood Laboratory: Michael Morrissey

The research goals of the OSU Seafood Lab are: Value-added
product development, seafood safety, seafood biochemistry and
quality, latent species utilization, and seafood waste issues.

Since 1991, the OSU Seafood Lab has received over $2
million in grants-in-aid from federal, state agencies and private
industry to undertake research in these areas. Specific research
projects include the development of quality standards for
handling and processing Pacific whiting as a raw material;
value-added product development and marketing of whiting
products in the U.S. and foreign markets. Purification and
characterization of protease enzymes which affect texture
characteristics are areas of active research. Improving textural
properties of surimi through the use of protease inhibitors and
gel enhancers, such as whey protein concentrates, beef plasma
protein and a number of starch ingredients is also being investi-
gated. The development of new processing technologies using
ohmic heating and high hydrostatics pressure for seafood

products have shown the viability of these methods. Seafood
waste and water use in processing plants is another major area
of research activity. Retrieval of bioactive compounds from
shrimp waste and recovery of gelling proteins from surimi wash
water, permitting increased utilization and a reduction of wastes
in the seafood industry. The SFL runs an annual OSU Sudan
School for mid-level surimi technicians and surimi-based
seafood personnel throughout the country.

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

graduate students working on various research projects. Our
rapid growth in personnel and expansion into areas such as
marine biotechnology and innovative processing have strained
the physical limits of the present lab. Federal funds have been
received through the U.S. Department of Agriculture to con-
struct a new facility in Astoria. This new $4 million facility
will provide state-of-the-art technology to employ the more
specialized tools of contemporary science. The new lab will be
approximately 17,000 sq. ft. including a biochemistry, microbi-
ology and seafood engineering laboratory. Concurrent with the
new OSU Seafood Lab, a new $2 million Seafood Consumer
Center (S CC) will be constructed in Astoria and operated by a
non-profit organization. The mission of the SCC will be to
address issues in consumer education, research, training and
information. Both facilities will expand capabilities in seafood
research and help industry meet the changing needs of the
consumer for both domestic and foreign markets.

Earth and Sea Investigators'
Program
Kathleen Heide, Project Director

The Earth and Sea Investigators' Program is a pilot distance
learning experience for middle-level (4th to 8th grade) teachers
and students, particularly those in isolated settings. It is
designed to help learners to identify and design their own
scientific investigations, which require the students to:

Apply science and mathematics along with perspectives from
the social sciences;

Communicate with peers, scientists, and their communities;
Collaborate with students in their classrooms and elsewhere

throughout the state;
Direct their own learning;
Think critically, creatively, and reflectively; and
Use technology.
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The 1993-95 pilot program is a collaborative effort of 89
schools in 57 Oregon school districts, the U.S. Department of
Education, the Oregon Department of Education, Oregon State
University's Hatfield Marine Science Center, Space Grant
College Program, and Native Americans in Marine Science
Program; Tektronix, Inc., and NASA.

Program delivery utilizes Oregon ED-NET for dynamic and
interactive broadcasts for students and broadcasts for teachers'
professional development; access to the Internet through a
myriad of mechanisms determined by local districts, including
direct connections as well as commercial resources lice Com-
pass, America-Online, and others; and written materials and
tool box manipulative items.



Coastal Oregon Productivity Enhancement
Program (COPE)

Initiated in 1987, the Coastal Oregon Productivity Enhance-
ment Program (COPE) is a cooperative effort between the
College of Forestry at Oregon State University (OSU), the
USDA Forest Service Pacific Northwest Research Station
(PNW), the USDI Bureau of Land Management/National
Biological Service, other federal and state agencies, forest
industry, city and county governments, and the Oregon Small
Woodlands Association. The intent of the program is to provide
resource managers and the public with information on manage-
ment of fish, timber, water, wildlife, and other resources of the
Oregon Coast Range.

Highlights during 1994-95 include completing the installation
of two large-scale studies:

An addition to the Active Riparian Zone Management Study
involved testing hypothesis about how success of conifer
regeneration and water temperature and affected by openings in
the forest canopy along streams

A second study involves thinning 30-40 year old Douglas-fir
stands on the Tillamook Burn area. Emphasis will be on how
populations of small mammals, amphibians and birds respond to
forest practices.

Other projects in progress this past year have been:
Research on Bat Populations in Riparian Areas of the Oregon

Coast Range - John Hayes and Pat Hounihan
The Long Term Response of Resident Cutthroat Trout to

Forest Harvest - Pat Connolly
Survival and Growth of Conifers Underplanted or Released in

Alder Dominated Coastal Riparian Zones - William
Emmingham, Kathleen Maas and Gabriel Tucker

The Effect of Woody Debris Size and Orientation on Aquatic
Habitat in Coast Range Headwater Streams - Elizabeth Dent,
Arne Skaugset, Doug Bateman and Pat Connolly

Silviculture for Enhancing Structural Diversity of Young
Forests: A Controlled Experiment and Simulations of Future
Stand Development - William Emmingham, Stuart. Johnson,
Kathleen Maas, Gabriel Tucker, Pete Owston and Sam Chan

The Influence of Commercial Thinning on Wildlife Popula-
tions and Stand Structure - John Hayes, William Emmingham,
Robert Anthony, Nobuya Suzuki, Jennifer Weeks and Michael
Adam

Active Riparian Area Management: Effects on Forest
Resources - Arne Skaugset, Elizabeth Dent, Doug Bateman,
Mike Newton, Jenny Walsh, Elizabeth Cole, Loren Kellogg,
Stan Pilkerton, Mike Miller and B. Strongham
Pruning and Fertilizing Precommercially Thinned Douglas-fir

Stands in the Oregon Coast Range - William Emmingham,
Kathleen Maas, Ralph Duddles and and Ronald Durham

Capture Techniques for White-footed Voles in Riparian Areas
- John Hayes, Michael Adam, and Robert Anthony

Environmental Protection Agency
Coastal Branch, Western Ecology Division

The Newport EPA lab joined Corvallis this May, with the
combined laboratories becoming the Western Ecology Division.
One of the two main research areas at Newport is sediment
contamination. During the last year the Contaminated S edi-
merits Team has been engaged in two principal research
projects:

Development and verification of a model (EF'AH Model) to
predict the toxicity of sediments contaminated by mixtures of
polynuclear hydrocarbons

Development of a chronic sediment toxicity test for the
estuarine amphipod, Leptocheirus plumulosus.

The other main research area is estuarine ecosystem research,

which is part of a larger Pacific Northwest Ecosystem Manage-
ment Program. Thrusts of the new estuarine ecosystem pro-
gram include determining the relative importance of watershed
versus oceanic inputs of nutrients and sediment, implementation
of a hydrology model, assessment of benthic ecosystem
function, impacts of the introduced Spartina, circulation studies,
and estimating sediment deposition in the historic past. The
program is initiating a case study in Willapa Bay.

Two programs coming to completion are the complex effluent
program, which developed methods to test the toxicity of
industrial effluents, and the plume modeling, which developed
an innovative model predicting dilution of sewage discharges.

National Oceanic and Atmospheric
Administration - Ocean Environment
Research

VENTS Program - Stephen Hammond, Division Leader

Within the past decade it has become clear that seafloor
hydrothermal activity, in the form of volcanically driven hot
springs, or vents, is occurring along the entire global rift system
and is a major pathway for the transport of heat and mass from
the Earth's hot interior to its surface. Based in large part on

discoveries made by NOAA's VENTS Program during the past
decade, it is now known that hydrothermal venting associated
with such volcanic activity induces large-scale change in global
ocean chemical and thermal environments.

Acquiring a quantitative perspective of hydrothermal impacts
is necessary in order to understand the full range of natural
ocean chemical and thermal variability and thus to be able to
model and predict ocean environment change. Once these goals
are achieved, the effects of submarine volcanic and hydrother-
mal activity on large-scale ocean processes, including nutrient
budgets and cycles, deep-ocean circulation and mixing, and a

8 fuller understanding of submarine volcanism's influence on
climate, can be determined.
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A striking and consistent observation based on the past ten
years of VENTS Program observations of both continuous and
episodic venting is that volcanic and hydrothermal activity in
the deep ocean is much more widespread and vigorous than
previously imagined. It is well established that submarine
volcanism has, over long intervals of time, profoundly affected
the ocean and even climate. One important goal of the VENTS
Program is to determine if present-day volcanism and hydro-
thermal activity can significantly impact the ocean over shorter
intervals ranging from months to centuries. More specifically,
the goals of VENTS research are to determine (1) the magni-
tude of ongoing volcanically produced chemical and thermal
oceanic inputs and (2) the amount of time that it takes for
hydrothermal variability to be reflected by changes in the
ocean's chemical and thermal conditions.

Multi-year time-series of vent fluid sampling on discrete
sections of the Juan de Fuca Ridge are providing valuable
information on the dynamics of these vents. A major goal of
this work is to gain an understanding of how hydrothermal
systems evolve after a volcanic event.. Two areas under
intensive study, North Cleft segment and Co Axial segment, are
providing two examples of significantly different time scales of
chemical and thermal variability.

After a decade of hydrothermal research, VENTS scientists,
from NOAA's Pacific Marine Environmental Laboratory and
OSU's Cooperative Institute for Marine Resources Studies, are
now concentrating a large measure of their efforts on develop-
ment of a wide variety of in situ technologies that are capable of
long-term, multi-scale temporal and spatial chemical, thermal,
and geophysical ocean observations. A variety of state-of-the-
art instrument systems, designed to acquire year-long records of
various physical and chemical data, are being placedat key
locations along northeast Pacific spreading centers and should
lead to a significant increase in our understanding of the
dynamics of mid-ocean ridges during the 1990s.

These efforts are exemplified by an innovative utilization of
Sound Surveillance System (SOSUS) hydrophones, which are a
part of the Navy's Integrated Undersea Surveillance System.
The SOSUS hydrophone arrays are extremely sensitive to the
sounds generated by small earthquakes that are associated with
submarine volcanic eruptions which produce megaplumes.
During June and July 1993, VENTS scientists used SOSUS data
which were received in real-time, to detect, locate and then
confirm the eruption of a portion of the Juan de Fuca seafloor
spreading center 270 nm off the coast of Oregon. Although
such eruptions are the most common volcanic events on Earth,
this was the first time that a deep-sea eruption has ever been
detected, located and studied while active. Like land volcanoes,
submarine eruptions produce the most intense environmental
effects during early stages of activity. Access to SOSUS has
not made it possible for VENTS to begin the process of
monitoring the Pacific for volcanic events which affect the
ocean's chemical and thermal environments. In the year

following the June 1993 event, other eruptions were detected
along northeast Pacific spreading centers and one eruption was
located along a major fracture zone.

The VENTS Program's research goals are particularly
relevant given the national priority for understanding the
processes and rates of global change because it addressers
priorities, such as ocean circulation and heat fluxes, deep-water
biogeochemistry, and ocean circulation and composition, that
heretofore have not been considered to be affected by volcan-
ism. Current global climate models are not designed to account
for any of these volcanically driven processes and effects.

FY 1994 Accomplishments

Published a special section in the Journal of Geophysical
Research Letters containing 12 interrelated, interdisciplinary
papers dealing with the geological, geophysical, physical and
chemical oceanographic, and biological processes and effects of
the June/July 1993 volcanic eruption on the central Juan de
Fuca Ridge.

Initiated acoustic measurement of horizontal deformation
across an active volcanic rift for the purpose of correlation with
other physically and chemically sensed data associated with
ongoing hydrothermal venting.

Tested and deployed an array of laboratory-developed,
portable hydrophones that will eventually replace the program's
dependence on military hydrophone arrays like SOSUS.

Completed a series of submersible dives along the southern
East Pacific Rise between 14°S and 18°S for the purpose of
beginning to understand the impacts of the fastest spreading and
most volcanically/hydrothermally active portion of the global
seafloor spreading system.



National Marine Fisheries
Service

Fisheries Behavioral Ecology Program,
Alaska Fisheries Science Center
Bori 011a, Project Leader

A continuing theme of the program is to define the interrela-
tionships between key environmental factors and behavioral
responses of larval and juvenile stages of commercially impor-
tant marine fish species. It is clear that behavioral mechanisms
can play a dominant role in determining distribution and
survival during the early life history, when mortality rates are
high and variable. A better understanding of these processes
has valuable implications when attempting to develop accurate
sampling surveys, predict how the responses of fish to changes
in the environment affect distribution and ultimately, determine
the probability for survival. This past year the research empha-
sis has been on the possible role that behavioral factors play in
the formation of aggregations of walleye pollock larvae and
identifying the causative factors affecting temperature selection
and vertical distribution in walleye pollock juveniles.

In our larval studies, we tested behavioral responses to light

gradients, olfactory gradients of prey scent, and live prey
density gradients. While larvae were attracted to light and high
prey densities, they showed no response to prey scent. It
appeared that the initial formation of a larval aggregation was
the result of an attraction to light with the persistence of the
aggregation the result of increased turning rates as the larvae
encountered and fed upon prey.

Our experiments with juvenile walleye pollock tested the
influence of food availability on behavior in vertical tempera-
ture gradients, and demonstrated that juvenile walleye pollock
possess extensive flexibility in their behavioral responses. As
food availability declined, the fish responded by increasing their
activity to intensify food searching behavior, despite thc high
energy expenditure. However, as food levels declined to
starvation levels, not only did activity markedly decrease, but
the fish also selected colder temperatures in a vertical gradient,
resulting in a lowering of metabolic rate and conserving energy
until the food supply increased. These studies, in conjunction
with our prior research on the behavioral ecology of larval and
juvenile walleye pollock, reveal the importance of behavioral
responses in determining spatial distribution in the sea, and
indicate the value of understanding the role of environmental
factors in eliciting different behaviors.

National Marine Fisheries
Service

Northwest Fisheries Science Center

Fisheries Analysis and Monitoring Division
Richard Methot, Director
Ray Conser, Program Manager at HMSC

This new Division of the Northwest Fisheries Science Center
(NWFSC) has been established to provide scientific advice on
management of West Coast groundfish. The goal is to improve
understanding of West Coast groundfish and their ecosystem,
and to utilize this knowledge to provide technical support for
assessment and management of West Coast fisheries. By mid-
July the Division will have six researchers at the Hatfield
Marine Science Center (HMSC) and a Division Director located
in Seattle, Washington. Areas of emphasis being developed by
the Division are:

Improved fishery assessment methods, including analysis on
interactions between species

Enhanced fishery monitoring, particularly through at-sea
observations

Survival of discarded bycatch.
Initial laboratory work on survivability of bycatch is being

conducted in collaboration with the Behavioral Ecology
Program of the Alaska Fisheries Science Center which is co-
located at the HMSC. The Division's work is expected to
involve collaboration with academia, State fishery agencies,
otheYNOAA elements, and the fishing industry. 10

Salmonid Ecosystem Analysis Program
Bruce McCain, Project Manager

The Salmonid Ecosystem Analysis Program was initiated at
the HMSC in the spring of 1995 as an extension of ongoing
research being conducted by the NWFSC. At the end of June,
four researchers arrived from Seattle to begin applying their
efforts toward salmon issues in estuaries and coastal areas of
Oregon and Washington. (Two more are expected by October,
1995.) The overall objective of this multi-year research
program is to increase understanding of the natural and anthro-
pogenic factors in estuaries and nearshore ocean that may
influence the health, growth and survival of juvenile Pacific
salmon.

Three types of research projects are currently underway. 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. The northern
anchovy is being investigated because previous studies sug-
gested that year-class strength of Oregon coho salmon may be
related to predation rates on juvenile coho salmon, and the
northern anchovy is an important alternative prey for salmonid
predators.

Another investigation involves a reconnaissance survey of
sampling sites in the Columbia River Estuary and Willapa Bay
(a reference estuary) to assess the seasonal abundance of
epibenthic prey organisms in habitats commonly used by
downstream-migrant salmonids. Previous studies indicate that
prey availability may limit the carrying capacity of estuaries for
juvenile salmonids. As a part of this survey, the potential
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exposure of subyearling fall chinook salmon to toxic chemical
compounds is also being evaluated by analyzing chemical
contaminants in sediments and prey tissues from salmon
habitats.

The third type of research involves evaluation of the effects of
specific toxic chemicals on the resistance of juvenile chinook
salmon to challenges with a pathogenic marine bacterium in

order to better understand the relationships between contami-
nant exposure and lowered disease resistance. Previous
research conducted in Washington State estuaries by NWFSC
personnel demonstrated that juvenile chinook salmon from
contaminated estuaries are more susceptible to infection by
pathogenic bacteria than juveniles from hatcheries or nonurban
estuaries.

U.S. Fish & Wildlife Service
Oregon Coastal Refuges Office

The U.S. Fish and Wildlife Service, Oregon Coastal Refuges
Office, manages six National Wildlife Refuges along the
Oregon coastline. These refuges include Bandon Marsh, Cape
Meares, Nestucca Bay, Oregon Islands, Siletz Bay and Three
Arch Rocks National Wildlife Refuges (NWR). Highlights
from June 1994 to June 1995 are:

Oregon Coastal Refuges Office: Construction of the new
Oregon Coastal Refuge Ecosystem Office at the Hatfield
Marine Science Center is nearing completion with occupancy
expected in mid-July 1995. Additional USFWS personnel are
expected to relocate here upon completion of the building.

Land Acquisition: Three parcels of land totaling just over 27
acres were added to Siletz Bay NWR this year. Options to
acquire two additional parcels at Siletz Bay and one parcel at
Nestucca Bay NWR have been obtained. These properties will
be acquired and incorporated into the National Wildlife Refuge
system in the early summer of 1995. The majority of this newly
acquired land is intertidal salt marsh and mud flats.

Cape Meares Interpretation: A cooperative effort between
the USFWS, Oregon State Parks, the Native Plant Society, and
Friends of Cape Meares Lighthouse and Wildlife Refuge has
resulted in the creation of a self-guided environmental educa-
tion and interpretation program at Cape Meares. A large kiosk
was constructed and 16 interpretive panels describing the
natural resources and history of the lighthouse have been
installed throughout the Cape Meares Headland. The project
was formally dedicated on June 3, 1995, in memory of Sally

Jacobsen, former Oregon State Park employee.
Coquille Point - Bandon: Rehabilitation of Coquille Point

(Oregon Islands NWR) began during the winter of 1995. This
highly impacted headland is being re-contoured and planted
with native vegetation. A paved parking lot and handicapped
accessible trail is being constructed on the headland and
interpretive panels will be installed overlooking seabird nesting
colonies. This project should be completed in the summer of
1995.
Wildlife Surveys: Surveys were conducted for nesting

seabirds, bald eagles, peregrine falcons and wintering water-
fowl. An intensive study documenting the wintering ecology of
Aleutian Canada geese was also accomplished Repetitive
aerial surveys of common murre colonies were conducted in
May-June as a pilot project of the Tenyo Maru Oil Spill
Restoration Program.

Three Arch Rocks NWR Buffer Zone: In 1994 the Oregon
Marine Board adopted a 500-foot buffer zone around the rocks
at Three Arch Rocks. The buffer zone was implemented as a
measure to protect the estimated 226,000 nesting seabirds and
the threatened Steller sea lions from human disturbance. The
buffer zone precludes boaters from approaching the rocks closer
than 500 feet. This is a seasonal closure that occurs between 1
May and 15 September annually. The Oregon Department of
Fish and Wildlife, in partnership with the USFWS, monitored
the refuge rocks to document the effectiveness of the buffer
zone. The results indicate that the buffer zone is very effective
in reducing human disturbance to seabirds and marine mammals
at Three Arch Rocks NWR. Educational efforts will be
increased to seek compliance with the closure.

Guin Library
Janet Webster, Librarian

The Guin Library continues to be a focal point for the
Center. Almost all of the staff uses the library to satisfy their
information needs. Close to one thousand titles were added to
the collection, ranging from technical reports such as Oregon
Coastal Kelp Resources to books like Climate Change: Impact
on Coastal Habitation to practical guides such as A Practitioners
Guide to Reptilian Husbandry and Care. The variety of
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purchases and gifts reflects the interests and needs of the
researchers at the Center. Those wishing to stay abreast of new
additions to the library may subscribe to an electronic listsery
that the library staff uses as a communication tool.

The library is increasingly recognized as a prime resource
for marine information for others in the Pacific Northwest. The
staff filled 1400 requests from researchers as close as Corvallis
and as far away as Kenya. We also borrowed material interna-
tionally including a Danish food science thesis for a graduate
student at the Astoria Seafood Lab. We are exploring new ways
to bring information to the Center faster and more efficiently.
Commercial document delivery services promise quick delivery
of items often difficult or time-consunAhTg to get. More



exploration of these services is needed before taking the plunge,
but the library staff is always looking for new ways of helping
library users.

The library personnel has remained steady this year. Janet
Webster continues as the librarian and published two articles this
year, one on evaluating scientific illustrations and the other on the

gray literature produced by the Endangered Species petitioning
of the Columbia River salmon. Her full-time assistant, Susan
Gilmont, is finishing a major project of entering all of the
journal holdings into electronic format easily searched by
library users. Our part-time clerical assistant, Liz Fox,
facilitates the daily transactions with Kerr Library at the main
campus.

Development Office

Thomas Chandler, Director of Development

October 4 was the launch date for the International Living Center
campaign. Following an intensive volunteer recruitment program
featuring Division Leaders, Team Captains and Teams of five
campaigners each, all was in place to go into the Lincoln County
area to solicit support toward the first of four phases of $1 million.
Some 75 community and business leaders hosted some 300 people
at the kickoff and then began the prospect calling with the intensive
peak the week before Thanksgiving. The Building to the Future
brochure indicated the economic benefits brought to the area by the
HMSC, having brought $150 million to the local economy since
1965. Some $76,000 was raised, a remarkable feat as this was the
first major HMSC fund raising event attempted in Lincoln County.
The steering group is now taking the campaign to a broader
audience. During the campaign, staff made 35 presentations of the
model and slide program to service clubs and business entities. The
Inn at Spanish Head sponsored a special night in honor of the
campaign with dinner, refreshments and auction items. This was a
very elegant and classy affair.

On March 1 Jan Satterwhite and Tom Chandler began sharing
their development efforts with the College of Oceanic and Atmo-

spheric Sciences (COAS). Led by Dean G. Brent
Dalrymple, that college with a $21 million budget, 91%
supported by the soft dollars from grants obtained by the
faculty and researchers, had not previously had a develop-
ment component of their own. This dual responsibility has
increased staff travel.

This new level of activity prompted a combination of the
two units into the first Annual HMSC/COAS Donor
Symposium held on June 1. Here students, including one
high school senior, and researchers presented short research
status reports to the gathered donors, faculty and friends.

Development efforts continue to complete the endowment
for the Marine Mammal Research program, under the
direction of Dr. Bruce Mate. Dr. Mate was featured this
year on a special one-hour PBS film, The Sounds of Discov-
ery." A special event was held at a private home in the
Portland area the night of the airing. Some 75 people,
former "whale trippers" and friends, enjoyed fine food and
fellowship. The program is funded $5.4 million toward its
goal of $7.2 million.

Jan Satterwhite left June 16 to be with her husband Jim,
who has taken the position of Director for the Housing and
Urban Development office in Pendleton, Oregon. We will
miss her efficient efforts and her warm positive personality.

Scholarships & Awards
Curtis & Isabella Holt Marine Education Fund 1995-96
Susan Lynds, Science Education
Interactive Whale Research Curriculum to Stimulate Creative
Teaching in Grades 6-12

Walter G. Jones Memorial Scholarship 1995
Liu Xin, Fisheries & Wildlife
"Cryopreservation of oyster gametes and embryos"

Mamie Markham Research Awards 1995-96
Anja Robinson and Liu Xin, Fisheries & Wildlife ($1,000)
"Developing pure-bred Kumamoto oysters"
Lavern Weber and Taku Fuji, Toxicology Program ($9,000)
"Effect of behavior on toxicity of inplace sediment contamination"
Paul Reno and Marcia House, Microbiology ($10,000)
"Disseminated neoplasia of bivalves"
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Lylian Brucefield Reynolds Scholarship 1995-96
Nora Demers, Zoology ($800)
"Effects of acute stress on non-specific defense mechanisms
of rainbow trout"

Barbara Schwantes Memorial Fellowship Fund 1995-96
Tein "John" Lin, Food Science & Technology ($500)
"Recovered proteins and reconditioned water from surirni
processing waste"

Bill Wick Marine Fisheries Award 1995-96
Xianbin "Sherry" Fan, Food Science & Technology
($2,000)
"Cloning cathepsin L gene from Pacific whiting"
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Statistics

Statistics

Student Enrollment
Winter Class 1994 19_2.

FW 407M/507M Seminar 19 5
FW 431/531 Dynamics of Marine Biological

Resources NA 13
FW 465/565 Marine Fisheries 17 NA
FW 470/570 Water Pollution Biology 32 18
FW 494/595 Diseases & Parasites of

Marine Fish & Invertebrates 16 15
FW 497x/597x Aquaculture 18 16
FW 498x/598x Aquaculture Lab 10 4

Spring
Bi 450/451 Marine Biology 26 22

Summer
FW 508 Salmonid Disease Workshop 19 NA
FW 522X Intro to Aquaculture 24 NA
FW 508 Northwest Wetlands NA 23
Z465/565 Marine Invertebrates NA 27
Bot 446/546X Field Marine Botany NA 27
SEd 599B Geological Oceanography 19 NA
SEd 599A Media in Marine/Aquatic

Education 18 NA
Z 465/565 Marine Mammals NA 26

Aquarium Visitors
January 1, 1994- December 31, 1994 = 268,753
Since opening, June 1965 (to May 29, 1995*) = 9,072,306

*Closed for year-long renovation project on May 29, 1995
Number of students in scheduled school group visits = 6,866



HMSC Aquarium Volunteers
1994-95 HMSC Volunteers

Alice, Carol
Asbury, Elizabeth
Balm, Betty
Barman, Jan
Bennett, Jason
Berry, Sandra
Bickford, Peggy
Bickford, Robert
Bradley, Barbara
Branchfield, Scott
Burton, Carol
Carr, Jane
Chipman, Brian
Clark, Ray
Colbert, Doreen
Crocker, Nancy
Deakin, Jim
De lisle, Donald G
De lisle, Mary E
De Mott, Frances
De Mott, John
DeWerff, Kristi
Donaldson, Jim
Emmons, Lewis
Emmons, Margaret E.
Evoniuk, Tanya
Fisher, Thelma N.

Franklin, Carol
Gassner, Fonte
Gassner, Len
George, Shirley
Hatch, Althea
Hatch, Kenneth
Henderson, Marcee
Hodges, Sara
Hofman, Linda B.
Humphrey, Jean
Irvin, Sonia L.
Kaineg, Melissa
Kenneweg, Eric
Lamb, Jean
Lane, Carol
Layton, Christy
Lush, Frank D.
Maloney, Kernella
Mate, Barbara
Mate, Rudy
McGuinness, Gilbert J.
Meares, Laurel
Morse, Terry
num, Pennie
Nicholson, Elizabeth
Olson, Dorothy
Parks, Kenneth

Parks, Mary Emma
Pollett, Kathleen
Potter, Isabella
Reynolds, Donna M.
Schramm, Gerd
Shewbert, Robert J.
Shewbert, Lorraine
Sinclair, Elfreida
Slagter, Henry C.
Smith, Helen
Spector, Steve
Srp, Freda M. (Sandy)
Stephenson, Rex
Symons, Carolyn
Terra, Leslie
Thompson, Alice
Thornton, Sue
Trostle, Tammy
Valentine, Irene R.
Vanderbeck, Pat
Vanderbeck, Van
Voelkel, Joe
Voelkel, Mary
Wamacks, Cliff C.
Weiler, Conrad
Weiler, Joan
Wellman, Helen

Donor Honor Roll
Annual Gifts & Pledges*

Benefactors
Austin, Ken & Joan
Emery, William H.
Markham, Mamie
Schamp, Dean
Smith, Calvin R. and Marilyn A.
Stewart, Faye & Lucille
Wake, Don & Slime

Patron
Ayres, Alan S.
Ayres, May L.
Filben, Nancy
J.C. Penney Company
Russell, Anna M.
Russell, Carl W.
Russell, Frederick H. & Bonnie J.
Russell, Rebecca L.
Russell, Scott & Susan
Russell, Stephanie J.
Russell, Zachary L.
Tektronix Foundation
Weems, Peggy Russell

Sponsor
Lammers, George & Joan
Mate, Bruce & Mary Lou
Oregon Community Foundation

Platinum Member
Arthur Anderson & Co. Foundation
Asbury, Elizabeth
Beal, Dr. Melissa L.
Beemer, Dr. Richard K. & Maurita S.
Chandler, Thomas A.
Dayton, Irving & Jean
Doug Roberts & Associates
Fox, Gordon & Phipps, Kathy
Fuhrman, Robert & Eva
Gehlar, Mark S. & Paula
Gonyea, Lynn
Goudy, Alan C. & Jane W.
Heigl, Anthony M.
Hunt, Bill & Martha
Inn at Spanish Head
Josi, Duchess
KYTE/KNPT Radio
Loewen, Niki M.
Manula, Nancy J. & Travis, Jim
Nielsen, Thomas
Noakes, Norman & Judi
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Ocean Spirit Inc.
Oregon Coast Aquarium
Owens, Jay & Applegate, Penny J.
Palmer, Richard & Carol
Payne, Donna L.
Reynolds, Earl & Jodi
Rooks, Judith P. & Charles
Rouse, Larry & Iele,an
Scharff, David & Nancy
Scott, Margaret F.
Sea Lion Caves
Shininger, Jack & Carol
Somero, George & Anderson, Amy
Stewart, L.L. "Stub"
Swanson, Ann
Weber, Lavern
Yaquina Head Outstanding Natural Area

Gold
Bank of Newport
Barton & Strever, PC
Brookins, Dr. Jack
Caribbean Marine Research Center
Coppage, Dean
Crawford, Susan
Dockside Charter
Dohman, Wanda C.
Dole, Ruth Mitchell
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Doug Roberts Assoc.
Edstrom, John
Echo Springs Dairy, Inc.
Embarcadero
Elmore, Claude
Hilderbrandt, Louis H. & Marjorie B.
Images Unlimited Inc.
Inn at Spanish Head
Jones, Carmen L.
Ken Doerfler Insurance Inc.
Kilbride, Richard R. & Linda A.
Martin, Joan A.
Mailloux, Alice
Markham, Dr. John C.
National Security Bank
Photo Run
Pacific Coast Congress of

Harbormasters & Port Managers
Queen of Hearts
Richardson, Dr. Bruce L. & Rhonda K.
Rogue Ale Public House
Ryan, Dr. James
Shilo Inns
Swanson, Ann
Trowbridge, Dr. Cynthia
US West Communications
Valley, Gladys
The Whaler Motel
Williams, Roberta

Silver
Arrow Market & Deli
Brookins, Karl G.
Dolphin Real Estate
Fritzell, Erik K.
Kiwanis Club of Newport
Lippman, Burton I. & Beverly L.
Mcllvenny, Luke
Miller, David J. & Linda R.
NAS Associates
Noah-Linstrom
Oregon Oyster Company
Pacific NW Assoc of Toxicology
Smith, Mary Margaret
Thompson Sanitary Service
Vanderbeck, Eugene A. & Patricia C.
Whale's Tale
Whalers Rest RV Resort
Webster, Janet G. & Stephen A.
Your Town Press Inc.

Bronze
Appling, Jane B.
Ask, Lori & Pete
Barth, Don & Yolande
Bartruff, Vic & Carolyn J.

Beal, Mary
Bickford, Robert L.& Margaret B.
Boyer, Dr. Barton L. & Nancy J.
Brookhyser, Paul & Evelyn
Brown, Bobb F. & Dorothy F.
Burlington, A.C.
Chan Clarkson & Associates
Chapman, John W. & Amy B.
Chapman, Gary A.
Chinberg, Dell & Marie B.
Clark, Ray C.
Coca Cola
Cook, Digby
Creditors Collection Service
DiTorrice, Guy
Ferraro, Steven P.
Flour Foundation
Gardner, Jay
Gibson, Lucille A.
Gracie's at Smuggler's Cove
Graham, C.H. "Scram" & Jean R.
Georgia-Pacific
Handy, Lenora G.
Hatch, Ken & Aletha
Heisler, Peter R.
Herminghaus, Mary P.
Heres Espino, Allan A.
Hewlett-Packard Company
Keller, Dr. George H. & Suzanne B.
Kigerl, Wayne & Katherine
ICIammer, Peter J. & Jennifer A.
Langdon, Christopher J.
Leech & Wolf Partnership
Mills, Susan C. & John R.
Lightill, Earl
Mesa Unified School District 4
NW Management Specialists
Pacific Sea Food Company
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Budget

1994-95 Annual Budget Report

Hatfield Marine Science Center
Research Administration
Aquarium
Library

State Funds

$396,200*
64,000

265,000

External or
Grant Funds

Summer Teacher Training 15,000
Marine Mammal Research 113,718 128,100
Physical Plant Support 358,500
OSU Fish & Wildlife Support 18,260
OSU Sea Grant Support 37,900
OSU Extension Support 200.879
Subtotal-State Funds 1,454,457
*Includes returned overhead

Self-Supporting Programs
Student & Teacher Housing 52,000
Bookstore 195,000
Seatauqua 25,800
HMSC Workshops 14,867
Marine Science Workshops 12,746
Sea Grant Workshops 23,276
Extension Service Workshops 4,795
Ed-Net Satellite Programs 2,544
Computer Local Area Network 2,220
Subtotal - HMSC 1,454,457 476.348

Total HMSC $1,930,805

Coastal Oregon Marine Experiment Station
Experiment Station Administration
Marine Mammal Research
Seafood Marketing
Fish Disease
Fish Population Analysis
Aquaculture
Subtotal - COMES Newport

442,073*

442.073

521,759
86,817

187,538
126,163
76.262

998.539

Total Newport $1,440,612

Experiment Station Administration 342,479*
USDA - Whiting 260,000
NOAA Sea Grant - Bioresource Economics 10,000
NOAA Sea Grant - Tissue Softening 459,355
NOAA Sea Grant - College Program 38,940
FMC Corp - Surimi 11,242
Tillamook Creamery Association - Whiting 8,970
Agricultural Research Foundation 15,500
National Dairy Research Board 23,275
Oregon Economic Development Dept 45,272
National Coastal Research Institute 33,791
National Starch 10,948
LeSeur 3,838
American Maize-Products Company 16.026
Subtotal - COMES Astoria 342.479 937.157

Total Astoria $1,279,636

Total COMES - Newport & Astoria $2,720.248

(continued next page)



Grants and Contracts
National Aeronautics & Space Admin (Public Wing Planning) 500,000
Public Health Service (Campbell) 248,648
National Science Foundation (Osis) 123,772
National Science Foundation

Ship Operations 1,857,000
Ship Scientific Support Equip 45,000
Navigation Equipment 22,700
Retrofit Account 166,000

Coastal Ore. Productivity Enhancement 550,000
Department of Defense (Mpitsos) 100,000
Office of Naval Research (Mpitsos) 40,000
National Oceanic & Atmospheric Admin

Hydrothermal Vents 670,280
Building Operation & Maint. 251,000

Environmental Protect. Agency (Chapman) 165.000

Total Grants and Contracts $4,739,400

Cooperating Agencies
Environmental Protection Agency 2,300,000
Oregon Department of Fish & Wildlife 2,800,000
Oregon Department of Education 170,000
Marine Resource Research & Development 2,900,000
National Marine Fisheries Service (AFC & NWFSC) 2,239,000
U.S. Fish & Wildlife Service 1,251,000

Total Cooperating Agencies $11,660,000

Donations to HMSC-OSU Foundation
Unrestricted Account 61,380
Corporate Sponsorships 2,660
All Other HMSC Foundation Accounts 50,654

114,694
Donations to Endowment - Not spendable income

Marine Mammal Endowment 534,909

Total Spendable Donations

TOTAL BUDGET FOR HMSC

$114,694

$21,165,147

Distribution by Source Amount % Total
State Funds

HMSC 1,454,457 7
COMES 784,552 4

11
External Funds

Grants & Contracts $4,739,400 22
Cooperating Agencies 11,660,000 55
HMSC 476,348 2
COMES 1,935,696 9
Donations 114,694 1

Total $21,165,147 100%


