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Oregon State University

Hatfield Marine Science Center

Director's Message
Dr. George W. Boehlert, Director

The past year at the Hatfield Marine Science Center
highlighted the partnerships that make the Center so
successful. The second annual HMS Sea Fest, held in
June, showcased these partnerships. All campus
elements combined with the community to pull
together a memorable event that attracted over 4000

people to learn about the HMSC's programs. Our
partnerships go far beyond education and outreach,
however, and touch all elements of life at the HMSC.
Education programs benefit from interns placed at
the agencies, collaboration with Oregon Coast
Community College, and the teaching and graduate
advising contributions by agency scientists includ-
ing some 20 courtesy professorships in three colleges
at OSU. Research collaborations blur the distinc-
tions among the various groups forming the HMSC
and dramatically broaden the range of research that
can be accomplished. And finally, our partnerships
with the community and the commercial fishing
industry help make the HMSC a unique place.

Despite budget challenges, the HMSC programs
remain strong. Some of the accomplishments in our
research programs include, the first successful
large-scale satellite tagging of sperm whales, new
advances in ocean acoustics and hydrothermal
systems, and discoveries of a new parasitoid ciliate
in euphausiid populations. The strength of graduate
education at the HMSC was evident in the research
accomplishments described at the Markham Re-
search Symposium. While the creative fall education
quarter in Fisheries and Wildlife blossomed, the

spring Marine Biology program was not taught for
the first time in 22 years, leading to examination of

new strategies for the HMSC's educational pro-
grams, including distance education. Our Visitor
Center and education/outreach programs continue
to provide excellent service to schools and the
public. And another federal agency, the USDA's
Agricultural Research Service, located staff at the
HMSC to collaborate in research supporting mollus-

can aquaculture.

The HMSC continues to play an important role in
the local communities of Newport and Lincoln
County. With more than 300 employees, the HMSC
staff and their families contribute a high level of
volunteerism, supporting schools, the arts, civic

events, and other community needs. Economically,
the HMSC boosts Lincoln County in many ways.
Statewide, OSU expenditures in Lincoln County are
second only to Benton County, and the HMSC's
agencies represent the largest federal presence in the
County. The HMSC's role was highlighted by a
"community Oregon visit" to Newport sponsored by
the American Leadership Forum and Oregon Busi-

ness Council. Education, research, and training at
the HMSC, along with possible ancillary businesses,
were highlighted among their report's recommenda-
tions as major strengths to build the community's
future economy.

While the HMSC is one of the best facilities

for coastal marine science, its people remain its
strength, with a strong record of accomplishment.
Janet Webster was named as the Oregon Library
Association Librarian of the Year, confirming what
all users of the Guin Library already know. Aca-
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demic achievements included tenure for Ian Fleming
and promotions for Bill Hanshumaker, Bill
Chadwick, Susan Merle, and Sharon Nieukirk. New
staff increase the range of HMSC's programs: Peter
Noah, the new aquarist, brings a new level of animal
husbandry to the Visitor Center, and Tamara
McGuire broadens the Marine Mammal Program's
stranding network in the Pacific Northwest. This
year has also brought some departures that affect the
HMSC. David Sampson has taken a prestigious
position in Great Britain but leaves a gap in research
and education at the HMSC. Terri Nogler's organi-
zational skills will be sorely missed for events.
Retirements also lead to changes; callers will miss
Charlene Lockman's cheerful greetings and the K-12
and teacher training programs will miss Vicki Osis'
energy and creativity.

As we look forward to the coming year, we
face both challenges and opportunities. Despite a
poor budget outlook, OSU is planning reorganiza-
tion for the future, and the HMSC has an opportu-
nity to play a prominent role. Our principal
strengths people, partnerships, facilities, and
environment should poise the HMSC to move in
exciting directions in the coming years.

A. OREGON STATE UNIVERSITY

Research Programs by Station and Institutes

Coastal Oregon Marine Experiment Station
Dr. Gil Sylvia, Superintendent

The Coastal Oregon Marine Experiment Station
(COMES) encompasses faculty, students, and facili-
ties at the Hatfield Marine Science Center and the
Astoria Seafood Laboratory. The year 2002-2003 was
successful and marked continued growth of the
Station. COMES began in 1988 as a counterpart to
the inland agricultural experiment stations its
mission to conduct applied research on coastal
and marine issues beneficial to the citizens of Or-
egon and the Nation. Under the leadership of
Lavern Weber and an advisory board chaired by

Captain Barry Fisher, the Station began with three
faculty and a handful of graduate students. Thirteen
years later the Marine Experiment Station has grown
to include 12 faculty, 15 staff and research associates,
50 graduate students, and over $2 million annually
in external grants and funds.

The research programs of COMES encompass seven
primary areas: Aquaculture (Chris Langdon and Anja
Robinson), Fish Disease (Robert Olson and Paul
Reno), Fisheries Science (David Sampson), Fishery
Management (Susan Hanna), Marine Mammals (Bruce
Mate), Marine Economics and Marketing (Gilbert
Sylvia), Salmon and Marine Fisheries Ecology /Genetics
(Ian Fleming and Michael Banks), and Seafood Science
and Engineering (Ed Kolbe, Michael Morrissey, Jae
Park, Yi-Cheng Su). Approximately half of the
COMES faculty have joint positions within their
academic homes, Oregon Sea Grant, and/or the
Oregon Department of Fisheries and Wildlife. Much
of the research involves diverse cooperators includ-
ing OSU faculty, other national and international
research institutes, and industry, state, and federal
government including National Marine Fisheries
Service and Oregon Department of Fish and Wild-
life. COMES also helps sponsor workshops and
conferences which further the mission of the Station
in supporting wise use of marine resources.

Astoria Seafood Laboratory

The OSU Seafood Research laboratory is part of the
Coastal Oregon Marine Experiment Station
(COMES) and is involved in seafood research,
graduate student training at the M.S. and Ph.D. level
and is charged with transferring information to the



seafood industry through publications, workshops
and meetings. Faculty members Michael Morrissey
(Director), Jae Park, Yi-Cheng Su, and visiting
scientist Jin Soo Kim (Gyeongsang National Univer-
sity, Korea) worked on the following research areas.

Value-added products. Value-added products were
produced from oysters and shrimp using high-
pressure processing. Research continues in the
development of new products for albacore tuna
using high pressure to form loin products as well as
packaged albacore in 6 oz containers. Utilization of
enzyme-laden Pacific whiting as a source material
for fish sauce production was successfully investi-
gated.

Seafood Safety. The potential use of electron beam
irradiation for improving seafood safety was investi-
gated and found effective in reducing Listeria
monocytogenes on cold-smoked salmon. A study was
conducted to determine the prevalence of Vibrio
parahaemolyticus in oyster farming environments and
isolated pathogenic strains from water and oysters.
A chromogenic medium was evaluated for detecting
Vibrio paraluiemolyticus and found to reduce the
detection time. The use of acidified sodium chlorite
was evaluated as a processing aid for improving
seafood quality. It was determined that the agent
increased shelf-life and reduced bacterial contamina-
tion in raw salmon. The use of microbial
transglutaminase to increase the texture of fish eggs
was investigated.

Seafood Processing/Quality. Time/temperature
studies with albacore tuna were undertaken to show
the relationship of onboard handling techniques and
quality. Surimi processing which utilizes pH shift to
separate proteins was studied as a method to maxi-
mize yield. The use of acidified sodium chlorite as a
processing aid for improving seafood quality was
evaluated and the agent was found to increase shelf-
life and reduce bacterial contamination in raw
salmon. Investigated the use of microbial
transglutaminase to increase the texture of fish eggs.

Outreach. The 3rd Surimi Industry Forum was held
in Astoria on April 14 with 130 participants followed
by the 11th Annual Surimi School on April 15-17
with 95 registrants; the 3rd OSU -Ensia Surimi Tech-
nology School was held in Paris on Feb 7-8. The 54th
annual meeting of the Pacific Fisheries Technologists
was held in Astoria Feb. 23-26. More than 110

attendees from member states and seven foreign
countries met to discuss the latest in seafood re-
search. A one-day workshop on sardines was held
with the sardine industry at the Duncan Law Sea-
food Consumer Center on March 19.

The research and educational summaries of the
Newport HMSC-COMES faculty (listed by academic
department) demonstrates the range and depth of
our programs and faculty commitment to helping
Oregon' citizens address challenging marine re-
source issues.

Cooperative Institute for Marine Resources
Studies (CIMRS)

Reimers, Director
Jessica L. Waddell, Fiscal and Faculty
Personnel Admnistrator

The OSU/NOAA Cooperative Institute for Marine
Resources Studies (CIMRS) brings together univer-
sity and agency expertise to address science and
management issues relating to fisheries, ecosystem
health, aquaculture, oceanography, marine-technol-
ogy and related fields. The Institute is governed by
an Executive Board and meets quarterly with its
Science Advisory Council. Membership in the
Institute includes over twenty-five university Fac-
ulty Research Assistants, as well as Research Associ-
ates/ Post-doctoral Fellows, Assistant, Associate,
and Full Professors spanning various colleges and
departments at Oregon State University, and agency
principal investigators who participate in coopera-
tive research and education projects.

In January 2003, CIMRS announced a request for
proposals on U.S. West Coast groundfish and their
habitats with the goal of advancing cooperative
research with industry in the area of stock assess-
ment, socioeconomic factors relating to groundfish
harvesting, ecological impacts of fishing, ecosystem
and climate effects on stock productivity, technologi-
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cal innovations for surveys and trawling, and man-
agement strategies.

CIMRS hosted two speakers this year as part of the
HMSC Distinguished Lecturer SeriesDr. Dan
Ware formerly of Dept. of Fisheries and Oceans,
Canada and Dr. Dan Fornari, Woods Hole Oceano-
graphic Institution.

Seven graduate students in the College of Oceanic
and Atmospheric Sciences and the Dept. of Fish and
Wildlife received partial support for research assis-
tantships from CIMRS. In addition CIMRS an-
nounced Fellowships in Fisheries Oceanography and
by committee review selected three graduate stu-
dents for awards: Rob Suryan, Dept. of Fisheries and
Wildlife, "Comparative Foraging Ecology of Five
Species of Pacific Seabirds: Multiscale Analyses of
Marine Resource Utilization"; Julie Keister, College
of Oceanic and Atmospheric Sciences, "Mesoscale
Circulation Patterns in an Upwelling System: Effects
on Distributions of Zooplankton and Evidence from
Sea Surface Height Anomalies of Climate Change";
Cara Fritz, College of Oceanic and Atmospheric
Sciences, "Towards Establishing a Natural Distur-
bance Mosaic on the Pacific Northwest Margin".

CIMRS research projects in FY 02-03 were supported
by over $3M originating primarily from two NOAA
program offices. Highlights of projects conducted at
the Hatfield Marine Science Center are presented
below.

Collaborative Research with
National Marine Fisheries Service/Northzvest Fisheries
Science Center

Fish Ecology (Charles Miller and William Pearcy,
COAS; Becky'Baldwin, Leah Feinberg, Joe Fisher,
Julie Keister, Greg Krutzikowsky, Cheryl Morgan,
Suzan Pool, Rian Hooff, Todd Sandell., Tracy Shaw,
Mitch Vance; Dr. Vladlena Gertseva; Doug Reese-
GRA, COAS; Todd Miller - GRA, F&W)

The U.S. GLOBEC Program continued funding a
multiyear project to provide long-term observations,
mesoscale surveys, process studies of euphausiids
and retrospective analysis of zooplankton species of
the central Oregon shelf ecosystem. This project
studies two species of euphausiids in order to

correlate population density and distribution with
ocean temperature and phytoplankton biomass.
Euphausiids are key forage species for Pacific whit.
ing, rockfish, and salmon. CIMRS scientific staff
participated in several short-duration survey cruisE
covering the region from Newport to Crescent City
analysis of the MOCNESS net samples and addi-
tional experimental studies on the targeted species
are being conducted by CIMRS research assistants.
A high frequency acoustics instrument is towed on
these cruises to study spatial variations in biomass
of euphausiids and other large zooplankton in
relation to hydrographic features. Researchers
found high correlations between volume backscat-
tering of zooplankton and total volume of zooplanl
ton captured in MOCNESS nets. Thus, they are nol
able to convert acoustics data into zooplankton
biomass data. This year laboratory experiments
were initiated on euphausiid fecundity and larval
development, the results of which were presented a
the International Workshop on Understanding
Living Krill for Improved Management and Stock
Assessment in Nagoya, Japan.

In a related project, CIMRS research on the distribu
tion and trophic interactions of juvenile salmonids
and associated taxa off the northern California and
Oregon Coasts addresses questions about (1) the
current and historical relationship between marine
fish predator/prey field communities during the
summer period (2) the relationship between chang-
ing ocean conditions and the marine predator/prey
field community and how these factors affect juve-
nile salmon survival. CIMRS is providing support
for a graduate student in Fisheries and Wildlife to
participate in this research, concentrating on the die
of forage fish, i.e., sardines, smelt, herring. CIMRS
scientists studying the pathogens and parasites of
both juvenile salmon and their competitors and
predators help determine trophic linkages not easily
identified through gut content analysis.

CIMRS scientists made good progress on all aspect
of the cooperative study on the feeding and growth
of juvenile salmonids off the Washington and Or-
egon Coast. Analysis of stomach contents from
juvenile salmonids collected in 2001 and 2021 re-
vealed spatial and temporal variability in the diet



and relation of diet to available prey. Stomach
contents of predators of juvenile salmonids were
also analyzed. Physical oceanographic data were
collected to monitor the habitat of these fish as well
and growth rates were analyzed and compared for
tagged and untagged salmon. An integrated,
multiyear database will help fishery scientists
determine which physical and biological processes
influence salmon growth and survival and possibly
what species and stocks would be most affected.

The next step is to create a mathematical model, a
key part of ecological predictions. Among the
mathematical techniques available, Dr. Gertseva
plans to concentrate on "strategic" models, which
are mathematically tractable models constructed
with the aim of identifying fundamental ecological
principles. Most models developed for Northeast
Pacific ecosystems are so complex that there is little
hope of getting testable generalizations concerning
the mechanisms underlying any population change.
Strategic models, in contrast, will allow the genera-
tion of hypotheses and the elucidation of their
possible consequences, which, in turn, will lead to
long-term ecological predictions in population
trends.

Environmental Conservation Quantifying Salmon
Fitness (Coral Stafford Faculty Research Assistant;
Claudia Bravo GRA, Env.Health & Toxic.)

Salmon health can be determined by measurements
of various physiological parameters, such as growth,
immune function and behavior. Several natural and
anthropogenic factors have the potential to alter
these processes in salmonids leading to reduced
survival. This project assesses numerous abiotic
variables (e.g., pH, temperature, salinity, DO, con-
taminants) and biotic variables, such as prevalence
and intensity of bacterial and parasitic salmonid
pathogens and diet. Through the initial study
several pathogens were found infecting both juve-
nile Chinook and coho salmon throughout selected
estuaries in Washington and Oregon. The most
prevalent pathogens were Nanophyetus salmincola,
Renibacterium salmoninarum, Erythrocytic Inclusion
Body Syndrome (EIBS), Viral Erythrocytic Necrosis
(VEN), Yersenia ruckeri, Aeromonas salmonicida and
Listonella anguillarunz. In 2002, a series of laboratory
experiments were conducted to develop epizootio-
logical models. The combined laboratory experi-

ments demonstrated the dynamics of disease devel-
opment, transmission and the importance of host
population density within a closed system. The
ultimate goal of the work will be to design a math-
ematical model that can correlate the dynamics of an
infectious disease in salmonid-pathogen interactions
within an estuary. This year CIMRS provided
support for one graduate student to expand the
project by studying the cellular level processes that
determine bioaccumulation.

Fishery Resource Analysis and Monitoring (Stacey
Miller, Victoria Wedell, Josie Thompson, GRAs; Jim
Colbert Faculty Research Assistant)

Stacey Miller's project, "Biological Investigations of
Unassessed Groundfish Species" was undertaken to
evaluate the status of unassessed groundfish species.
Approximately 60 species managed under the West
Coast Groundfish Management Plan have not been
assessed by traditional statistical methods. This is
primarily because many of these species are not
individually valuable or abundant. However, it is
imperative to know the general health and status of
the minor groundfish species in order to make
informed decisions regarding the groundfish fishery
resource. Her project describes general population
trends using existing available data, for species of
minor importance along the West Coast. The
project consists of three phases: 1) to develop a
database to house available information for all
groundfish species, 2) to compile available informa-
tion and data for each species, and 3) to subse-
quently use the available data to evaluate the status
of unassessed groundfish species utilizing qualita-
tive methodology.

Victoria Wedell is developing a participatory GIS for
the Port Orford Community-Based Management
Project (POCBM) and has expanded her map cover-
age with the addition of valuable datasets from
various sources, such as a bathymetric layer from
OSU's Active Tectonics Lab. The maps she is devel-
oping will display local knowledge of species,
resources, and marine activities important to the
Port Orford community.

Josie Thompson's project on the life history of the
longnose skate (Raja rhina) will evaluate the signifi-
cant increase in skate landings on the West coast
since 1997. R. rhina is a predominant species of this
skate fishery. In addition, there is also evidence that
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the longnose skate comprises a large portion of
groundfish trawl bycatch. It is her goal to under-
stand more about fisheries impacts on longnose
skates and provide more accurate life history data
on a species for which little is currently known.

A newly funded project this year supports a study
on assessment of sablefish off the continental U.S.
Pacific coast. In collaboration with Dr. Michael
Schirripa, Research Assistant Jim Colbert is develop-
ing a model that predicts the recruitment of sablefish
using local coastal oceanographic variables. The
model demonstrates the strong association between
sablefish recruitment and sea level and various
Ekman transport time series. This initial assessment
will be extended to look at other oceanographic
variables and to explore the possible mechanisms
linking these variables to sablefish recruitment.

Collaborative Research with
Oceanic and Atmospheric Research Office/Pacific Marine
Environmental Laboratory
Ocean Environment Research Division/VENTS PRO-
GRAM

Acoustic Monitoring (Dr. Robert Dziak, Matt Fowler,
Joe Haxel, Andy T.K. Lau, Dr. Haru Matsumoto)

In February 1999, a consortium of U.S. investigators
began long-term monitoring of Mid-Atlantic Ridge
(MAR) seismicity between 15°N and 35°N. The
experiment uses six autonomous hydrophones
moored within the SOFAR channel on the MAR
flanks. The hydrophones record the hydroacoustic
tertiary phase or T-wave of oceanic earthquakes
from throughout the Atlantic basin

First, a surprising result of the hydrophone analysis
was the identification of P- arrivals from earth-
quakes outside the Atlantic Ocean basin. The hydro-
phone detected P-waves comprise the entire suite of
body-wave arrivals from direct mantle P- to re-
flected/refracted phases traveling through the inner
and outer core. In addition, the hydrophones de-
tected a probable magmatic earthquake swarm at the
Lucky Strike Seamount /hydrothermal field along
the Mid-Atlantic Ridge. This was the first detection
of a probable volcanic earthquake swarm along the

deep ocean portion of the Mid-Atlantic Ridge. The
hydrophones also detected magmatic explosions
from a submarine volcanic eruption along the
Caribbean island-arc from a seamount called
Kick'em Jenny. The hydrophone records of the
explosions from Kick'em Jenny provide a unique
example of the acoustic character of submarine
island-arc eruptions. Lastly, since the beginning of
the hydrophone project, 7,130 earthquakes have
been located from throughout the Atlantic Ocean
basin as compared to 2,501 earthquakes located by
land-based seismic networks. These findings were
translated into an estimate of the detection thresholc
(cutoff Magnitude) of MAR earthquakes of Mc=3.0
for the hydrophones compared to Mc=4.7 for the
land-based seismic networks. This demonstrates th(
increased sensitivity of the hydrophones for detect-
ing oceanic earthquakes, and provides more infor-
mation on magmatic activity and patterns of crustal
deformation of Atlantic Ocean plate boundaries

This year there were two hydrophone recovery and
re-deployment cruises, 1) in August 2002 aboard the
R/V Oceanus and 2) April 2003 aboard the R/V
Ewing. During the previous year's cruise, the
weather and sea states were so dramatic that CIMRS
staff could not safely recover the two northernmost
hydrophone moorings, but did manage to service
the southern four moorings. The rough weather
made it necessary to do a second cruise aboard the
Oceanus from Reykjavik, Iceland to Woods Hole,
MA to service the two hydrophones left behind. ThE
Ewing cruise in 2003 was a standard mooring servic-
ing cruise from Norfolk, VA to San Juan Puerto Rico

The entire Mid-Atlantic Ridge earthquake location
database produced from hydrophone analysis to
date was opened to the public. All the earthquake
location information (origin time, latitude, longi-
tude, magnitude, and locations error) produced
since the hydrophones were first deployed in 1999 is
available over the Internet at to scientific commu-
nity. Several websites have been developed to
inform the public and ocean research community on
the design of hydrophones used in the experiment:
http: / /www.pmel.noaa.gov /vents/acoustics /
haru system.html
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During the hydrophone deployment cruise in
February 2002, a Question and Answer website was
developed for elementary school students. It caught
the interest of a 5th grade class from Libertyville,
Illinois that was studying oceanography. Over the
course of the next several months, dozens of ques-
tions were answered from the students about the
seafloor, marine life, climate, life aboard a research
vessel, and the ocean in general. Lastly, a website
has been developed that presents a tutorial on the
fundamental physics behind hydroacoustic tech-
niques:
http: / /www.pmel.noaa.gov /vents/acoustics/
tutorial / tutorial.htrnl.

Since the project began on March 01, 2002, the Mid-
Atlantic Ridge websites have had 5,752 visitors from
U.S. government, educational, and military research
institutions and a wide range of foreign countries
(e.g. France, Spain, Japan, Belgium, Switzerland,
United Kingdom, Portugal, New Zealand, Mexico,
Germany, Netherlands, Poland, Australia, Brazil,
Austria, Argentina, Romania, Taiwan, South Africa).
The websites have also had 6,550 visitors that down-
loaded images and/or data files.

To improve substantially the earthquake and tremor
detection and location capability of the U.S. Navy
SOSUS hydrophones in the western Pacific Ocean,
five autonomous underwater hydrophones (AUHs)
were deployed along the Mariana Islands during the
Ring of Fire cruise in February 2003. CIMRS faculty
anticipate the hydrophones will record numerous
volcanic signals, and plan to use this information to
help identify previously unknown active volcanic
and hydrothermal vents sites as targets for the RoF
submersible cruise in 2004. To recover the hydro-
phone data prior to the submersible cruise, a col-
laboration with Dr. Minkyu Park of the Korean
Ocean Research and Development Institute was
established and will lead to the recovery of the
Mariana hydrophones off the KORDI research vessel
Onnuri during September 2003.

Sounds in the Sea, a project developed last year
features an autonomous hydrophone at Pioneer
Seamount. This continuous exploration of sound
has been made available in near real-time on the
World Wide Web for the general public as well as
scientists from other universities and agencies. In
conjunction with this project, CIMRS provided
support for a hands-on workshop for middle-school

and high-school students sponsored by OSU's
Saturday Academy, a non-profit, pre-college educa-
tion program. Sound in the Sea was a unique two-
session hands-on engineering workshop that empha-
sized marine biology and acoustics. Students ex-
plored the world of underwater sound and actually
made a simple underwater hydrophone.

Marine Mammal Acoustics (Dr. David Mellinger, Sara
Heimlich, Sharon Nieukirk)

In order to acoustically monitor areas of the world
ocean not covered by existing fixed hydrophone
arrays, CIMRS and PMEL scientists have developed
autonomous moored hydrophones to record acous-
tic energy from both underwater seismic activity as
well as that from whale calls. These instruments are
capable of recording frequencies from 1 1,000 Hz,
and depending on the sampling rate, can record data
for over a year before servicing is required.
The hydrophones are designed to be deployed as an
array of independent instruments whose geometry
can be determined by the needs of the experimenter
in order to localize acoustic sources of interest.

Six autonomous moored hydrophones were placed
in the Gulf of Alaska in October 1999 with the
specific goal of detecting blue, fin, humpback and
northern right whales in this region. Data from the
hydrophones were recovered in May 2000. Five of
the six instruments were re-deployed in the Gulf for
another year. Both northeastern and northwestern
blue whale calls were recorded on these instruments
as were sounds from fin, humpback, and sperm
whales. Sperm whales were found to be present in
the Gulf year-round, in contrast to whaling records
which showed no sperm whale catches in the Gulf in
winter. Sounds that were probably made by North
Pacific right whales were detected as well; these
highly endangered whales were only recently re-
discovered in the Gulf after their depletion by
whaling in the 1800's and early 1900's. Analysis of
the other whale species is ongoing.

In March 2000, as part of a collaborative effort with
investigators from Woods Hole Oceanographic
Institution and Lamont-Doherty Earth Observatory,
six Atlantic portable hydrophones were recovered
from along the Mid-Atlantic Ridge and redeployed
for another year of data recording. Preliminary
analysis of the data revealed numerous calls from at
least four species of whale (blue, fin, minke, and

8
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humpback). All calls were detected most often in the
winter, and the blue and fin whale calls were de-
tected most often on the northern hydrophones.
Man-made sounds from ships, and especially from
seismic airguns, often obscured biological sounds,
particularly during the summer months. Whale
vocalizations were recorded by this array despite its
location in a very remote, oligotrophic part of the
Atlantic Ocean. This array will remain in place
through 2003, and we plan to increase the sample
rate of the hydrophones to clarify the source of
sounds we have currently classified as unknown.

CIMRS scientists are also analyzing data from the
Eastern Tropical Pacific to find calls of Bryde's
whales. The distribution and seasonality of this
species are still poorly understood, and this effort is
expected to yield significant new insights.

Automatic signal detection methods were developed
to identify whale calls in large data sets. Dr. David
Mellinger's automatic detection program, Ishmael,
includes the ability to detect calls by use of matched
filters, spectrogram correlation or energy detection.
This software program has been used to detect calls
of blue and minke whales from these Atlantic Ocean
hydrophone records, and of right and sperm whales
from the Gulf of Alaska hydrophones. Analysis of
these data continue, with the goal of assessing
seasonal distribution of these species.

CIMRS hosted an undergraduate intern from the
University of New Mexico to study sounds from a
hydrophone array at Pioneer Seamount. She studied
calls of blue, fin, humpback, and sperm whales
during the months when the array was operational,
enhancing our knowledge of the seasonality of these
whales off the central California coast.

CIMRS scientists co-organized a workshop on
acoustic assessment of marine mammal populations
in Nov. 2002. The goal was to bring together special-
ists in marine mammal acoustics, biology, and
statistics to better understand how acoustics can be
used for marine mammal population assessment
and to determine directions for future research.
About 25 scientists participated, and CIMRS and
NOAA produced a report summarizing the state of

current knowledge and providing research recom-
mendations.

Geophysical Monitoring (Andra Bobbitt, Dr. William
Chadwick, Susan Merle)

NeMO (New Millennium Observatory), a new
multidisciplinary project at Axial Volcano is in its
fifth year. This project has established arrays of
seafloor and water-column instruments, and samph
collection systems for documenting chemical, bio-
logical, hydrographic and geologic changes in and
around the Axial caldera. A focus of the observa-
tory is NeMO Net, a two-way communication
system that allows data and commands to be sent
between instruments on the seafloor and desktop
computers on land. Instruments connected to
NeMO Net currently include a bottom pressure
recorder and two interactive fluid samplers. The
data from NeMO Net are posted on the Internet.
When CIMRS scientists were at sea servicing the
NeMO observatory in 2002, daily updates were
posted on the NeMO web site, which was also
featured at the Hatfield Marine Science Visitor
Center. This web site provided close to real-time
information to educators, students, and researchers
on the results of each day's activities during the
cruise, and also provided answers to specific ques-
tions from a land-based audience.

Hydrothermal Emissions (Leigh Evans, Ron Greene)

CIMRS researchers collect, measure, and analyze
trace elemental gasses in hydrothermal fluids,
particularly 'He, using ultra high vacuum gas
chromatography. The objective of this work is to
assess the mechanisms, rates and age of active
hydrothermal systems along seafloor spreading
centers with the eventual end result of quantifying
and predicting large-scale spatial and temporal
effects of venting on ocean chemical and thermal
budgets. Analysis of Explorer Ridge vent-fluid
samples revealed a number of active sites; one site,
located at a basin to the northwest, had not been
detected by other techniques. The time series analy-
sis of vent fluids collected at Axial Volcano is being
extended back to 1987. The expedition to the
Marianas Island Arc Volcano netted 554 water-
column samples from very active sites.
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Oregon Sea Grant College Program

Jay Rasmussen, Associate Director and
Extension Program Leader

Dr. Jan Auyong, Assistant Director for Programs
Jon Luke, HMSC Visitor Center Manager

Sea Grant's charge is to "increase the understanding,
assessment, development, utilization and conservation of
the nation's ocean and coastal resources." --U.S. Con-
gress, National Sea Grant College and Program Act of
1966

Oregon Sea Grant works to further knowledge of the
marine and coastal environments of the Pacific
Northwest, and the forces --natural and human--that
shape their destiny. While the principal offices of
the Sea Grant Program are on the main campus in
Corvallis, it has a large presence at the Hatfield
Marine Science Center. The central office for the
Marine Extension Program is located at the HMSC,
as is the Sea Grant Marine Education Program. In
1997 Sea Grant also took over responsibility for
management of the HMSC Visitor Center. Different
components of the Sea Grant program are described
in appropriate parts of this report.

Research Programs by Academic Unit

Department of Fisheries & Wildlife

Marine Fisheries Genetics Dr. Michael Banks,
Assistant Professor (COMES)
The nature of this new program has continued to
shape up and prosper as more projects have attained
funding and new students and staff initiate their
studies. For salmon we've recruited a Post Doctoral

student from the Universite de Lille, France, who
will do further studies in the genetic basis of chinook
life history differences. A new PhD student will
initiate a project assessing what kind of genetic and
ecological variance ensures long-term viability
among Oregon's coastal coho populations. Funding
has also matured to enable us to join a team of
geneticists from California through to Alaska (in-
cluding Canada) in assembling baseline DNA data
for chinook salmon populations across our regions.
Our overall goal is to standardize methods across
labs and allow high-resolution stock ID for high seas
chinook harvests. Chinook salmon circadian rhythm
research has achieved some major goals and two
coastal cutthroat projects are nearing completion.
Two papers are now in press covering our salmon
research.

Research in the genetic characterization of four
species of rockfish has also born its first paper
making the first canary rockfish microsatellites
available to the scientific community at large. Some
of these are being used in a black rockfish study by a
student visiting the lab from OIMB (University of
Oregon); microsatellite data are compared with
otolith microchemistry to draw inference on stock
structure and juvenile migration/retention dynam-
ics. In a similar vein native oyster population char-
acterization is now empowered by our development
of the first native oyster microsatellites this past
year. Final optimization is still in progress before
publishing. We have also attained a great boon with
the recruitment of a mollusk quantitative geneticist
who brought a second automated genotyper/DNA
sequencer to lab as well as obvious collateral for
other technological aspirations. Research findings of
two summer interns with us last summer was
successful; further work is in progress in summer
2003 that we will conclude with two peer review
publications; one in species ID of salmon bones
recovered from harbor seal scat and a the second in
optimal mating design for captive breeding projects.

We also enjoyed (and endured) the first rendition of
a theoretical and lab based course in Coastal Popu-
lation Genetics comprised of an intense 8 weeks last
fall. Judging by the standard of research findings
now in final progress, being submitted for review
and in press, overall learning and skills attained
were immense.

10



HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2002-2003

In total, we're happy to report that our hosting of
nine graduate students (6 PhDs and 3 MS), two
summer interns and four professional researchers
has been very productive and that we look forward
to the gains of the future, particularly given the
three new researchers that will join us soon.

Invasive Species Ecology Dr. John Chapman,
Assistant Professor (Courtesy)

The principal research area is in the ecology of
biological invasions with emphasis on amphipods.
John participated in rapid assessment surveys of
nonindigenous species in the estuaries and coastal
waters of the Olympic Peninsula and completed the
second year of the nonindigenous species survey of
the lower Columbia River. The Olympic Coast
National Marine Sanctuary contains one of the
highest diversities of small crustacean species in the
world, rivaling the Galapagos, Asia and Southern
California and contains only a singe introduced
peracaridan species. The Lower Columbia River
contains a low diversity of native species and 15 to
30% of its species are introduced. The patterns of
diversity from both surveys appear to extend to all
phyla present. Peracaridan crustaceans thus appear
to be suitable proxies for total species diversity.

Results of both surveys fit into three general patterns
of NIS invasions observed previously. First, most
invading species are from a narrow range of lati-
tudes, of a few regions in the world. Second, the
most intensely invaded areas of the world export
few invading species and the most prolific exporters
of invading species receive few invaders. Addition-
ally, many of the invading species invade over and
over. Third, the invasions closely correspond to
global patterns of climate with intense invasions of
estuaries occurring in mild climates and relatively
low diversities of invaders in the more variable
climates on the western sides ofoceans. The pat-
terns in NIS introductions are remarkable because
they may reveal more ultimate processes controlling
NIS invasions. Discovery of these patterns is there-
fore a major scientific breakthrough that may reveal
how global climate changes and landscape alter-
ations can affect the potentials for invasions among
species and biological communities.

Work continues on the amphipod chapter for the
upcoming Smith and Light's Manual: Guide to Inter-
tidal Invertebrates of Central California and Oregon.
The Light's Manual Chapter on gammaridean
amphipods and a separate bibliography of north-
east Pacific Amphipods, with OSU graduate Nicole
Rudel, are nearly finished. John is also looking
forward to completing the survey of the native and
nonindigenous Crustacea of the Lower Columbia
River this summer and teaching courses on biologi-
cal invasions of aquatic environments this fall.

A paper "Live seafood bivalves are a recipe for
biological invasions" with Todd Miller and Gene
Coan, is in press at Conservation Biology. Another
manuscript "Revision of eastern Pacific
Parametaphoxus with the description of a new spe-
cies" was submitted to the Proceedings of the
Biological Society of Washington and is back for
revision.

Marine and Diadromous Fish Ecology - Dr. Ian
Fleming, Associate Professor (COMES)

The research program within our group encom-
passes both fundamental and applied aspects of fish
ecology, integrating perspectives from behavioral
ecology and evolution with fisheries management
and conservation biology. The general approach
involves tests of questions or models of broad
theoretical and/or practical interest. This is done
using a range of approaches from controlled labora-
tory experiments to large-scale field experiments, as
well as more theoretical approaches including
phylogenetically-based comparative analyses at the
species and higher taxonomic levels. The work has
been applied to evaluate and improve fishery man-
agement in marine and freshwater ecosystems, with
a particular focus on salmonid fishes. There are two
overriding themes of the program: (1) the role of
behavioral and life history diversity in the dynamics
of fish populations, particularly as it applies to their
sustainability; and (2) ecological consequences of the
artificial culture, and intentional and unintentional
release of fish.

Over the past year, the laboratory has continued to
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develop its research in Newport, with a particular
focus on salmonid fishes, including collaborations
with various universities (OSU, University of Wash-
ington, Dalhousie University, Goteborg University,
University of Cork, University of East Anglia,
University of Wageningen, Norwegian University of
Science and Technology) and government agencies
(NOAA Fisheries, Oregon Department of Fish and
Wildlife [ODFWJ, Norwegian Institute for Nature
Research, Marine Institute of Ireland). A number of
proposals were submitted, with several being
supported. Moreover, our program now includes a
significant component of research on West Coast
groundfish. Construction of the fish ecology
aquarium facility is nearing completion, which
should allow us to initiate a number of experimental
studies in this regard.

There has been considerable activity in the research
group. Three students have ongoing projects: Jacki
Richards has begun writing up her research on the
life history and demography of dogfish sharks,
exploiting data from various NMFS cruises as well
as Russian cruises; Marion Mann has begun examin-
ing NOAA Fisheries and ODFW videos obtained
from ROV surveys to quantify juvenile rockfish
habitat associations and will begin some laboratory
experiments; and Lisa Krentz (co-supervised by
Hiram Li), just completed a successful spring/
summer study of the estuarine life history patterns
of cutthroat trout using Passive Integrated Trans-
mission (PIT) and acoustic tags. Dr. Yusuke Koseki
from Hokkaido University joined the laboratory in
June 2002 for a year of postdoctoral studies; he is
examining the patterns of jacking in Oregon coho
from an evolutionary perspective, using both hatch-
ery and wild return data. Three new students joined
the laboratory this past fall (2002): Lance Campbell,
who is working with Dan Bottom (NOAA Fisheries)
and myself on changes in the life history patterns of
chinook salmon in the Columbia River estuary using
historic and current day scale samples; Dave Hering,
who is also working with Dan and myself on behav-
ioral patterns of coastal estuarine exploitation by
chinook salmon; and Julie Henning, who is working
with Bob Gresswell (USGS) and myself on the role
of seasonal floodplain wetlands as rearing habit for
fishes.

We published 6 peer-reviewed articles in 2002; and
three others accepted for publication. Our research
was also presented at a variety of scientific and

public forums. In addition, Ian Fleming anony-
mously co-authored a book published by the Na-
tional Academy of Sciences, co-edited a journal
volume, and published 2 non-refereed proceedings
papers and 1 technical report.

Dr. Fleming was involved co-teaching two courses
this past fall, FW 420/520 "Ecology and Management
of Marine Fishes" and FW 426/526 "Coastal Ecology
and Resource Management." Within both these courses
he focused on introducing the students to the con-
cepts of behavioral and evolutionary ecology in the
context of marine and diadromous fishes, and their
management and conservation. His aim was to
instill in his students an appreciation of the evolu-
tionary underpinnings of biological systems and
their dynamic nature. He encouraged students to
think critically and imaginatively about such issues
and the role of humans in the environment. Ian also
began preparing for a graduate special topics course
entitled Estuarine and Ocean Salmon Ecology, which
occurred in the Winter 2003 quarter.

Aquatic Nuisance Species - Paul Heimowitz,
Extension Specialist (Extension Sea Grant)

HMSC scientists have been involved in several
research programs examining non-indigenous
species, but in the past year there has also been the
threat of an invasion at the HMSC. Specifically, the
invasive green alga Codium fragile tomentosoides was
tentatively identified in the HMSC Visitor Center
touch tank based on morphological characteristics.
Although genetic analysis subsequently demon-
strated that the "invader" was instead the native
subspecies COC1h1171 fragile inzicronatum, the experience
was enough to make us realize that we needed to be
better prepared to handle such an event.

The Hazard Assessment Critical Control Point
(HACCP) process has been a successful tool used to
address food safety risks, and was recently adapted
to help avoid inadvertent introductions of aquatic
nuisance species (ANS) at aquaculture and hatchery
facilities. Along with HMSC director George
Boehlert, Heimowitz convened a workshop in May,
2003 at HMSC to train HMSC personnel and repre-
sentatives from other relevant groups and facilities
in use of ANS-HACCP as a planning tool and to
reduce the threat of ANS at the facility.

The goals of this one day training session were to
help participants recognize ANS threats in the
Pacific Northwest, to emphasize the importance of
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preventing ANS introductions, to teach the basic
principles of ANS-HACCP, to evaluate potential
HMSC ANS introduction pathways, and to discuss
simple ANS-HACCP plans for the HMSC and other
related facilities. After a series of presentations on
ANS risks and a walking tour of potential risk sites
within the HMSC, small groups used ANS-HACCP
worksheets to analyze introduction risks for a
particular set of facilities/processes, and then identi-
fied critical control points for those risks.

Participants identified a number of key introduction
hazards, such as contaminated field gear, specimen
donations, and influent. Complicated internal
infrastructure (e.g., network of drain troughs =-
fling through HMSC) and potential for cross-system
contamination illustrate the complexity of the issue
raised by many participants. Discussion of critical
control points often pointed to effective treatment of
facility effluent as a primary solution. However, it
was also noted that this won't eliminate all path-
ways and will still require simpler, lower-cost
measures until resources become available for such a
facility-wide system.

The workshop concluded with a discussion of
follow-up needs, including further development of
ANS-HAACP protocols for the HMSC.

Marine Fish Ecology - Drs. Selina and Scott
Heppell, Assistant Professors

This lab works on a wide range of marine fish
ecology projects. The Heppells are basedon the main
campus, but send fall term at the HMSC and con-
duct much of their research at the HMSC. Scott
Heppell is interested in how fish life histories,
particularly as they relate to physiology and repro-
ductive biology, affect species' ability to withstand
increased mortality rates. A current project is an
industry-academic collaborative effort exploring
lingcod ecology, with an emphasis on diet, growth,
bioenergetics, movement, and habitat studies.
Because lingcod are thought of as voracious preda-
tors, the question has been raised as to whether the
projected rapid increase in the lingcod populaton
can have an adverse impact on the recovery dynam-
ics of various rockfish species. the original concept
for this work was developed by fishermen, so this

project, in addition to providing useful information
for the management of lingcod, is designed to be a
collaborative effort involving industry partners in
the concept, design and execution of this work.

Selina Heppell is interested in the life histories of
Pacific groundfishes and the relative impacts of
fishing and natural mortality on different stocks.
Life History models are used to explore the sensitiv-
ity of population recovery rates to changes that
affect the survival of particular life stage, including
bycatch mortality affecting juveniles, improved
growth and survival of juveniles due to improved
ocean conditions, and improved adult survival that
may occur with various management schemes. She
is also interested in the population-level conse-
quences of maternal effects on offspring quality and
the importance of maintaining a robust age structure
in populations of long-lived species, such as rock-
fishes.

Several graduate students in the Heppell lab are
actively working at the HMSC. Ted Hart is stdying
diel groundfish movements off Heceta bank, Or-
egon, using video data collected by NMFS in 2000
with the ROPOS remotely operated vehicle. This
study will examine possible diurnal fluctations in
groundfish abundance in a relatively deep, temper-
ate reef along the outer continental shelf and will
also aid in the assessment of groundfish stocks off
the Oregon coast. Marlene Bellman is using a GIS-
based analysis to evaluate the success of manage-
ment measures in displacing effort from high-relief
rocky habitat important to rockfish. Cyrstal
Hackmann is studying the effects of estuarine tidal
marsh habitat utilization on smoltification of juve-
nile chinook salmon to understand the importance
of estuary habitats to recovering chinook stocks.
Armando Ubeda has conducted tank experiments to
examine the importance of adult red sea urchins
(Strongylocentrotus franciscanus) to the survival of
juvenile urchins, which are throught to avoid preda-
tion by hiding under the spine 'canopy of the adults.
This research has important implications for man-
agement, as a "slot limit" (lower and upper size
limits) on adult harvest has been proposed to pro-
mote stock recovery. Brett Gallagher is running tanl
and field experiments to validate the use of traps to
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juvenile rockfish abundance, habitat use, and
distribution. These experiments are vital to a
number of research projects on the Pacific Coast,
which are using various trap designs and deploy-
ment techniques. Finally, Brooke Martin has
initiated research to develop an assay to detect
maturation in rockfishes, research that will add to
our understanding of the reproductive physiology
of these unique and economically important
species.

Molluscan Aquaculture - Dr. Chris Langdon,
Professor (COMES)

In 2002, the main focus of the COMES Aquaculture
program at HMSC was the USDA-funded Molluscan
Broodstock Program (MBP). This purpose of this
program is to develop superior Pacific oyster
broodstock for the West Coast shellfish industry
through genetic selection. About 600 families of
Pacific oysters have been produced. These families
have been planted at commercial test sites along the
West Coast, from Prince William Sound, Alaska, to
Tomales Bay, California.

In 2002 there were some staff changes at MBP. Drew
Mosher joined the MBP program as field coordinator
and replaced John Brake who returned to Canada to
begin a PhD program. Salina Gaskill replaced Ebni
Onal as chief algal culturist because Ebru returned to
Turkey with her husband Umur.

On average, progeny from selected MBP broodstock
produced yields that were 9.5% greater than those
from wild oysters, indicating that yield is a heritable
trait. Selected MBP families were used in several
commercial hatcheries in 2002 to produce millions of
seed for large-scale evaluation. Results from these
large-scale commercial trials support findings from
MBP experiments in that yields of progeny from
selected MBP broodstock are greater than those from
standard industry broodstock. In 2002, all of the
commercial hatcheries used MBP broodstock for the
production of billions of larvae.

The aquaculture program at HMSC is beginning to
place more emphasis on marine fish culture. On the
West Coast, aquaculture of commercially important
fish species, such as sablefish, lingcod and rockfish,
will become increasingly important in meeting our
food demands, as natural fish stocks decline and
fishing becomes more limited. In addition, the
ornamental fish industry is also expanding globally
and there is a need to develop culture techniques to
reduce fishing impacts on sensitive coral reefs 99%
of ornamental marine fish are wild caught.

In response to these needs, two Masters students
joined the program in 2002 to work on the culture of
marine fish larvae. Brendan Clack is continuing the
lab's research emphasis on the development of
microparticulate diets for marine fish, using larvae
from a colony of clownfish that has been established
at HMSC. Thom Gilbert is working with
Washington's Department of Fish and Wildlife to
determine the feasibility of using strontium to label
larvae of rockfish species. Labeled rockfish larvae
can then be used to study the dispersion of larvae in
coastal waters.

Three graduate students from the program defended
their theses last year. Carl Demetropoulos completed
his PhD work on the culture of the red seaweed
dulse and took a faculty position with the California
Lutheran University as well as becoming the Direc-
tor of Research at the Channel Islands Marine Re-
search Institute. Umur Onal completed his PhD
work on the development of microparticulate diets
for marine fish and took an assistant professor
position at canakkale University in Turkey. Blain
Griffen completed his Masters work on the feeding
physiology and ecology of burrowing mud shrimp
in Yaquina Bay and is continuing his graduate
studies as a PhD student at the University of Ver-
mont.

Marine Mammals - Dr. Bruce Mate, Professor
(COMES)

Dr. Bruce Mate heads a nine-person lab at the
Hatfield Marine Science Center. The research con-
ducted here uses satellite-monitored radio tags to
track the movements of endangered whales and to
characterize their critical habitats. Tag technology
also allows the lab to study dive behaviors. No other
technology in existence enables the accurate tracking
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of individual whales, much less for the lengths of
time (up to ten months) that the OSU tags make
possible. In 2002, Dr. Mate's lab worked with blue,
sperm, and humpback whales.

The movements of two blue whales tagged in the
Sea of Cortez in March were interesting for what
they did not show: the animals summering off the
coast of California, where the largest remnant
population of blue whales feeds during the summer.
Instead, one of the whales stayed permanently
below the U.S. border, spending the final 4.5 months
of its 198-day tracking period off San Ignacio Lagoon
and Punta Eugenia on the central Baja coast. The
second whale did cross into California waters (on 25
May), but only for 4.5 days before turning south and
heading back into Mexican waters where it re-
mained for the duration of its tracking period.
Unfortunately, we do not know whether this animal
crossed back into California throughout the summer.
The results do provide at least one more example of
an Eastern North Pacific blue whale summering in
areas other than U.S. waters, which is critical for
management decisions on this stock that may have
previously been based on abundance surveys from
California alone.

In July we tagged 18 sperm whales in the Gulf of
Mexico. As of April 2003, six of those tags were still
transmitting. Biopsies allowed us to determine the
sexes of all tagged animals, and results showed that
movements of males and females were quite differ-
ent. Females generally stayed along the 1000 m
depth contour, while males showed much more
variability in their movements, with one traveling
south into deep water (> 3000m) and others spread-
ing out across the Gulf. A winter follow-up study
located three of the tagged females, two with their
tags still attached and the third without its tag. The
three females were originally tagged together as part
of a larger group, and were still together at the time
of the resightings. This study marked the first time
that tagging results have included significant social
cohesion findings.

Fifteen humpback whales were tagged off Gabon,
Africa in September 2002, representing the first time
humpbacks have been tagged in the southern hemi-

sphere. The longest tracking period lasted 104 days
and covered a distance of 8,196 km. Humpbacks
showed a great deal of variety in their breeding
season distribution, with some animals traveling
north and west along the coastline as far as Ghana.
Others traveled west to the offshore islands of Sao
Tome and Principe, which were thought to be hom
to a separate stock of humpback whales. (This stud}
proved otherwise.) Still others traveled south and
lingered along the Gabon and Angolan coasts. After
the breeding season, some whales followed an
inshore southbound migration route along the
Angola coast, while two took an offshore route as fa
south as the Antarctic ice edge. One of those two
traveled west along the ice edge and the other
stopped at Bouvet Islandboth areas of increased
productivity with traditionally high concentrations
of krill, a preferred humpback food.

Population Dynamics Dr. David Sampson,
Associate Professor (COMES)

Research on Oregon's marine fisheries for ground-
fish is focused on two general areas: (1) stock assess-
ment and fisheries management issues, and (2)
fishermen's behavior, particularly fishing strategies
and choice of fishing locations. During summer
2002 he attended the biennial conference of the
International Institute of Fisheries Economics and
Trade, held in Wellington, New Zealand, and pre-
sented a paper entitled "Evaluating the accuracy of
trawl logbook estimates of discards and bycatch"
that was based on analyses he completed for the
Oregon Trawl Commission on data from at-sea
observers and fisher logbooks on groundfish dis-
cards. Also, he began work as the External Coordi-
nator for the University of Miami's Center for
Independent Experts. The CIE, under contract with
the National Marine Fisheries Service, provides
independent peer reviews of fishery stock assess-
ments and other forms of marine science. As the CH
External Coordinator Dr. Sampson is responsible for
all NMFS science review panels pertaining to Atlan-
tic resources.

During summer 2002 two of Dr. Sampson's graduatE
students successfully completed their degrees.
Yong-Woo Lee defended his Fisheries Ph.D. thesis
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"Oceanographic effects on the dynamics of food
habits and growth condition of some groundfish
species of the Pacific Northwest" and Maria Yolanda
Garcia Malavear completed her Masters degree in
the Marine Resource Management program with her
internship report "Modeling the Energetics of Steller
Sea Lions (Eumetopias jubntus) along the Oregon
Coast". In January 2003 he presented results from
Ms Malavear's work at a special symposium on
Steller sea lions that was held in Anchorage, Alaska.

During autumn 2002 Dr. Sampson taught the upper
division course "Dynamics of Marine Biological
resources" to 12 students and also gave a half-day
section on commercial fisheries and their manage-
ment for the new two-week course at the HMSC on
Coastal Ecology and Resource Management. The &-
week long Dynamics class was broadcast to the main
OSU campus using the HMSC's two-way television
system, with the class split about equally between
students in Corvallis and ones at the HMSC.

During winter 2003 Dr. Sampson began service as
Oregon's representative on the Scientific and Statisti-
cal Committee for the North Pacific Fishery Manage-
ment Council. From mid-February to mid-April he
worked in Wellington, New Zealand for the New
Zealand Ministry of Fisheries, under contract
through OSU, and was involved in reviewing sev-
eral on-going science programs including stock
assessments for abalone and population models for
New Zealand sea lions. During spring 2003 he
participated on behalf of the Oregon Department of
Fish and Wildlife (ODFW) in a Stock Assessment
Review (STAR) Panel for new stock assessments for
black rockfish and bocaccio rockfish and completed
a report for ODFW on the monitoring and research
support needed for managing Oregon's nearshore
fisheries.

At the end of June Dr. Sampson left OSU to take up
a position in England as the Director of the Centre
for the Economics and Management of Aquatic
Resources (CEMARE) at the University of Ports-
mouth. He worked at CEMARE for two years prior
to joining the OSU faculty in 1990.

Department of Agricultural and Resource
Economics

Marine Fisheries Management and Policy - Dr.
Susan Hanna, Professor (COMES)

Activities in the past year have emphasized two
areas: research on improving fishery management
and scientific and policy outreach.

Research on Improving Fishery Management
Research on improving fishery management concen-
trated on developing knowledge about incentives
for improving the performance of fishery manage-
ment, understanding economic aspects of institu-
tional design for fisheries, and integrating economics
and biology in performance indicators for fishery
management.

A Sea Grant funded project to develop best
management practices for fishery manage-
ment is supporting a graduate student who
has developed annotated bibliographies on
ecosystem management practices in fisheries
and other natural resources, GIS as a spatial
management tool, and economic aspects of
marine protected areas. She is now develop-
ing literature reviews in these three areas.
Continuing research on incentives and
ecosystem-based management has been
presented in papers on institutional design
for ecosystems and improving incentives
facing fishery managers.
A NMFS funded research-outreach project to
apply incentive-based tools to the reduction
of fishery bycatch in West Coast groundfish
has led to the development of an overview
paper on performance of various bycatch
reduction approaches in fisheries worldwide.
A CIMRS funded research project is support-
ing three graduate students to investigate
coastal community impacts of fishery regula-
tions. The projects are looking at resource
dependence, economic thresholds, and
community-based spatial management
approaches.

Scientific and Policy Outreach
General scientific advice was provided to regional
and federal agencies through service on two advi-
sory committees: the, the Science Advisory Board of
the National Oceanic and Atmospheric Administra-
tion.
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As a member of the Science Advisory Panel
of the U.S. Commission on Ocean Policy she
provided testimony on investments to im-
prove fishery management and met with
Commission members and other science
advisors throughout the year to discuss the
state of marine research, problems with
fishery management, and options for im-
proving fishery management.
As a member of the NOAA Science Advisory
Board, she chaired a national panel to review
social science in NOAA. The panel issued an
extensive report "Social Science Research
Within NOAA: Review And Recommenda-
tions" and presented it to Vice Admiral
Conrad Lautenbacher, Jr., Undersecretary of
Commerce for Oceans and Atmosphere.
Follow-up meetings have been held with the
NOAA Research Council to discuss imple-
mentation of the report's recommendations.

Marine Resource Economics and Marketing Dr.
Gilbert Sylvia, Associate Professor (COMES)

Research during the past year has concentrated on
seafood marketing, bioeconomic modeling, fisheries
management and policy, education of fishery man-
agers, and coastal community development. Out-
reach and public service has been directed at im-
proving fisheries management, publishing and
presenting marketing and management research for
industry, and assisting west coast industry and
agencies in developing cooperative and cost-effec-
tive fisheries research. Many of these interdiscipli-
nary projects include close cooperation with the
Astoria Seafood Laboratory, the OSU Department of
Bioresource Engineering, Oregon Department of
Fish and Wildlife, Cooperative Institute of Marine
Resource Studies, and economists and biologists of
the National Marine Fisheries Service.

Research projects include: 1) bioeconomic modeling
of the pink shrimp fishery; 2) developing a user
friendly scallop bioeconoinic simulation model; 3)
designing a optimization bioeconomic model for a
loligo squid fishery; 4) developing optimal systems
for handling, marketing, and sustaining albacore
tuna; 5) designing a simulation model for designing

and managing seafood cold storage; and 6) develop
ing education programs for fishery managers.

We are completing and publishing work from a Sea
Grant sponsored cooperative project with the Or-
egon Department of Fish and Wildlife and the
Astoria Seafood Laboratory focusing on the econorn
ics of the Pacific pink shrimp industry. This researc
includes an evaluation of the costs and benefits of
finfish excluder devices, the relationship of shrimp
quality, fishing, and processing strategies, and
development of a bioeconomic model of the fishery.
The second project is titled the Community Seafood
Initiative and is being conducted in cooperation wit:
the Astoria Seafood Laboratory and Shorebank
Enterprises. The project is funded by USDA and thE
Kellogg Foundation and is designed to develop new
products and coastal community business opportu-
nities for albacore tuna, oysters, and other finfish
and shellfish. A key part of this year's research foal:
is developing handling and traceability strategies fo
supporting coastal production and marketing of
albacore tuna. We are completing looking
at the costs, benefits, and risks associated with
developing cold storage along the Oregon coast.
Finally, we are conducting two projects with the
New Zealand Seafood Industry focusing on devel-
oping bioeconomic management models for the
Challenger scallop fishery, and developing economic
based environmental standards for the Ministry of
Fisheries. We have also just published the Proceed-
ings from our December 2001 conference focusing
on educating fisheries managers. I am also serving
on a National Research Council committee for
developing recommendations for cooperative fisher-
ies research.

These research projects are supporting six graduate
students (2 Ph.D. and 4 Masters' candidates) from
the Departments of Agricultural and Resource
Economics, Marine Resource Management, and
Fisheries and Wildlife.
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College of Oceanic and Atmospheric
Sciences

The Ecological Role of Burrowing Shrimp in
Pacific Northwest estuaries Dr. Anthony
D'Andrea, Assistant Professor

Collaborators: Ted DeWitt and Pete Eldridge, US
EPA-PCEB

Burrowing, or thalassinid, shrimp are major
ecological components of Pacific Northwest estuar-
ies where they structure large areas of intertidal and
shallow subtidal habitat. These crustaceans occur in
dense beds (>250 m-2) and dig extensive burrow
systems (>1 m) effectively controlling sediment
structure, benthic community composition, and the
sediment microbial community. The large-scale
physical and chemical alteration of sediments by
dense beds of these burrowing shrimp imply a
significant role in organic matter (OM) and nutrient
cycles in areas of the estuary they inhabit. The two
dominant thalassinid shrimp in Pacific Northwest
estuaries are the actively burrowing, deposit-feeding
ghost shrimp, Neotrypaea (formerly Callianassa)
californiensis, and the suspension-feeding mud
shrimp, Upogebia pugettensis.
This study utilized a combination of anoxic incuba-
tions, porewater peepers, and benthic chamber
experiments to investigate OM and nutrient cycling
in shrimp-dominated and bare tide flat regions of
Oregon estuaries. Yaquina Bay in Newport, OR, was
the primary study area. Experiments were designed
to quantify: (1) the seasonal patterns associated
with shrimp and bare tideflat habitats, (2) the den-
sity-dependent impacts of U. pugettensis , and (3)
cross estuary comparison of burrowing shrimp
impacts (Yaquina Bay, Alsea Bay, and Salmon River
estuary, OR). Results to date implicate a significant
impact by burrowing shrimp, particularly LL
pugettensis, on reactive OM flux into sediments,
carbon remineralization rates, and efflux of nutrients
out of the sediments. The results of these experi-
ments are currently being combined with shrimp
habitat mapping efforts (Ted DeWitt, US EPA-PCEB)
and estuary-scale modeling efforts (Pete Eldridge
and Cheryl Brown, US EPA-PCEB) to estimate
shrimp impacts on nitrogen cycling and water
quality in Yaquina Bay, OR.

Larval Ecology Jill Grover, Research Associate

All efforts have been directed towards wrapping up

work on the effect of El Nino events on Pacific hake.
This work looked at the trophic relationship of age-0
and age-1 Pacific hake collected together during El
Nino conditions in fall 1997, off California. Troy
Buckley from the Alaska Fisheries Science Center in
Seattle collaborated on this project. A manuscript
was submitted to Fishery Bulletin.

Ship Operations Fred Jones,
Marine Superintendent

Oregon State University's (OSU) College of Oceanic
and Atmospheric Sciences (COAS) operates the 185
foot Research Vessel (R/V) Wecoma and the 54-foot
R/V Elakha. OSU is one of 21 vessel-operating
institutions in the University-National Oceano-
graphic Laboratory System. The COAS Ship Opera-
tions office and pier facility are located at the
Hatfield Marine Science Center in Newport, OR.

The R/V Wecoma is owned by the National Science
Foundation (NSF) and operated by OSU under a
cooperative agreement. She carries a crew of 12 and
a science complement of up to 18. In 2003 her 223
days of scheduled operations are funded by the NSF,
the Navy and NOAA and include work by research-
ers from Oregon State University, the University of
Washington, the University of Southern California
and the University of Alaska-Fairbanks. Major
projects this year include GLOBEC (GLOBal ocean
ECosystems dynamics), COAST (Coastal Ocean
Advances in Shelf Transport) and ECOHAB (Ecol-
ogy and Oceanography of Harmful Algal Blooms).
In addition to the usual work areas off the West
Coast, this year WECOMA will be operating out of
Seward, Alaska and Seattle, WA for the months of
April through September.

R/V Elakha is owned by OSU and funded by user
charges. The vessel is designated by the USCG as an
Oceanographic Research Vessel and is capable of
supporting research and education in coastal waters,
bays and estuaries from Southern Washington to
Northern California. Elakha supports a variety of
research programs including those of COAS, Zool-
ogy, Ocean Engineering, Microbiology, the OSU/
NOAA Cooperative Institute for Marine Resource
Studies (CIMRS) and the Oregon Department of Fish
& Wildlife at HMSC. The vessel also supports
educational activities for various OSU colleges and
departments and Linfield College.
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The COAS Ship Operations Pier in Newport serves a
variety of visiting oceanographic research ships, and
U.S. government vessels. Eleven research vessels
used the facility, including the R/V New Horizon
and Roger Revelle from Scripps, the R/V Atlantis
from Woods Hole, the R/V Western Flyer from
Monterey Bay Aquarium Research Institute, and the
R/V Thomas Thompson from the University of
Washington.

Additional information on OSU's Research Vessels
and the College of Oceanic & Atmospheric Sciences
can be found at www.coas.oregonstate.edu.

Marine Geochemistry Dr. Clare Reimers,
Professor

Clare Reimers has been based at the HMSC since
January 2000. Research in the Reimers' lab focuses
on investigations of how the chemistry of sediments
in marine environments is shaped by physical and

biological processes with a specific focus on oxida-
tion and reduction reactions. In many projects,
electrochemical microsensors are employed as tools
for measuring chemical distributions and fluxes.
Frequently, projects also involve collaborations with
microbiologists who help define the composition of
the sediment microbial community.

Projects during 2002 and 2003 were supported with
funding from four federal agencies. These projects
investigated:

1. Electrochemical Energy Harvesting with
Seafloor Bio-fuel Cells: Electrode Processes
and the Partitioning and Speciation of Solid
Phase Iron and Sulfur in Marine Sediments.

2. Electrochemical Energy Harvesting and
Chemical Fluxes From Methane and Sulfide
Seeps in Monterey Canyon

3. Chemical and Biological Implications of
Water Flow Through Permeable Sediments

4. The Regulation of Sediment Sulfide Concen-
trations by Seagrasses
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College of Science
Department of Botany and Plant Pathology

Algal Taxonomy Dr. Gayle Hansen, Assistant
Professor (Courtesy)

During the 2002-2003 academic year, Gayle Hansen,
our marine botanist, devoted her time to researching
algal floristics and taxonomy and to organizing a
national scientific meeting in her field. Her projects
are detailed by subject below:

Seaweeds of Yaquina Bay. During the summer of
2002, Gayle and David Young of the US EPA carried
out a survey of the dominant marine algae in
Yaquina Bay. The "green tides" in this bay appear
to consist of a variety of seasonally blooming ulvoid
species dominated by Enteromorpha linza and
Enteromorpha flexuosa.

Oregon's Seaweeds and Seagrasses. Since the recent
checklist of Oregon's marine macrobenthic algae and
seagrasses (Hansen, 1997) was based primarily on
the literature, this year Gayle updated the checklist
using her personal collections and specimens of
marine algae borrowed from more than 10 major
North American herbaria. This study increased the
count for this state by 48 species including 3 new
taxa that she will describe during the coming year.
The current species count now rests at 435.

Alaska's Seaweeds. As a continuing project, Gayle
identified and databased numerous specimens of
marine algae from Alaska for an interactive website
on Alaskan marine algal biodiversity. This database
along with numerous others will be a product of the
National Science Foundation's Biotic Survey and
Inventory Program. As a special in-depth focus area
for her studies, the algal collections from the
Southcentral Alaska were analyzed for distributional
similarity, and a manuscript was prepared on the
local biogeography of the species. Gayle's results
clearly demonstrate the importance of wave expo-
sure in regulating community composition in this
region. To facilitate the analytical portion of this
study, she co-organized a Primer-5 workshop in
Newport, Oregon, and brought over Bob Clarke, the
main author of this well-know multivariate analysis
package, from Plymouth, England, to teach the
course.

2003 PSA/SOP & NWAS Meetings. As a service to
the national and regional societies in her field, Gayle
was the main organizer for the joint Phycological
Society of America, Society of Protozoologists and
Northwest Algal Symposium Meeting that was held
at the Salishan Resort from June 14-19, 2003. In
order to advertise the meeting, she designed a
conference website that was posted by OSU Confer-
ence Services who also electronically handled the
registration. The 5-day conference drew 294 people,
and 215 oral and poster presentations were given. In
addition to the North American contingency, distin-
guished scientists in phycology and protozoology
came to the meeting from Russia, Korea, Japan,
China, Australia, New Zealand, Chile, Brazil, Swe-
den, Ireland, the Netherlands, Germany, and Portu-
gal. Research topics included our changing coastal
ecosystems, controls of phytoplankton blooms, algal
and protistan phylogeny, algae as model organisms
in education, and databasing the occurrence and
global distribution of seaweed and phytoplankton
species.

Gayle was honored at this meeting by having a new
genus of red algae named after her.

Department of Microbiology

Myxozoan Parasites of Fish Dr. Michael Kent,
Professor

Myxozoan parasites are among the most important
pathogens to wild and cultured fish. Kudoa thyrsites
is a myxozoan parasite that infects the muscle of
many marine fishes, and causes post-harvest
myoliquefaction in commercially important species.
Kudoa thyrsites is the most important parasite prob-
lem in the Atlantic salmon farming in the Pacific
Northwest. Control options are limited, as it is not
possible to avoid the infection in netpens and there
are no treatments currently available. A few drugs
have been tested for treating myxozoan infections
and there are a number of compounds that may
prove efficacious against the parasite. Inter Vet
International has funded Drs. Michael Kent and Jerri
Bartholomew to conduct efficacy trials for control-
ling the infection with 11 drugs approved for veteri-
nary use. Studies are ongoing with seawater-reared
Atlantic salmon held at the Fish Disease Laboratory
at HMSC, and we are conducting parallel studies
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with Ceratonixya shasta (another pathogenic
myxozoan) using rainbow trout held in freshwater
at the Salmon Disease Laboratory.

Fish Disease Research Dr. Paul Reno, Assistant
Professor (COMES)

Diseases of finfish. Our central efforts on the
dynamics of disease in populations has focused on
whirling disease (Myxobolis cerebralis) in rivers and
in the transition of infected fish to seawater. We
have constructed a stochastic model of the
persistence of parasite infection in a river system in
Nevada and are in the process of doing the same for
the Lostine River system in northeastern Oregon.
We have taken fish - both summer steelhead and fall
chinook salmon from the Lostine River, exposed
them to Myxobolus cerebralis and transitioned them to
seawater in the laboratory. There was at a higher
mortality rate in fish exposed to the parasite then in
unexposed control animals, indicating that the
infection compromised the fish's ability to adapt to
seawater. We are also initiating experiments to
emulate the complex life cycle of the parasite in the
laboratory. In initial experiments, we have found
that the degradation of fish cartilage after death
results in the release of Myxobolus cerebralis spores
within 1 week, and spores continued to be released
for at least 6 weeks after death. We have been able
to emulate the complete life cycle of the parasite in
the laboratory by holding dead infected fish above a
trough containing the tubificid worms which are
susceptible to spores of Myxobolus cerebralis. The
worms so exposed became infected and produced
the alternate form of the parasite, triactinomyxons,
which were then capable of infecting susceptible
rainbow trout. This is the first time that the life cycle
of the parasite has been completed in the laboratory.

Seafood Safety. In conjunction with Mike Morrissey
in Astoria, we have been involved in experiments to
evaluate the potential for inactivating bacterial and
viral pathogens in shellfish using high hydrostatic
pressure. We have found that at moderate pressures
for several minutes, a million-fold decrease in
bacterial numbers can be achieved. These techniques
have been validated on a commercial scale at an
oyster processing plant in Washington, and are

currently being used as a seafood safety technique
for reducing the danger of contracting infections
from the consumption of raw oysters. We are
initiating studies utilizing the same techniques to
inactivate viruses belonging to the Norwalk-like
virus group, which are responsible for significant
outbreaks of gastroenteritis associated with the
ingestion of raw or undercooked oysters. Our initial
studies indicate that these viruses are more sensitive
to in activation by high hydrostatic pressure then the
bacterial pathogens which we have investigated
earlier. We will be performing more in-depth testing
of the efficiency of inactivation at various pressures
and times in the near future.

Department of Zoology

Marine Ecology Drs. Bruce Menge and Jane
Lubchenco, Professors

An important part of their research is PISCO, the
Partnership for Interdisciplinary Studies of Coastal
Oceans, a long-term, large-scale ecological consor-
tium. This research program relies heavily on the
HMSC for access to facilities, sea water tanks, the
library, and housing and also uses the COAS ship
operations facilities at HMSC for access to the RV
Elakha, and for storage of and launching of the RV
Kalipi. Their research group consists of 7 graduate
students, 8 technicians, 4 postdocs, 5 support and
management personnel, and in summer, up to 22
interns.

Graduate Student and Postdoc Activities
Matt Bracken, an NSF Fellow and PISCO Scholar,
studied the role of invertebrates as sources of nutri-
ents for macroalgae, using intertidal tide pools as a
model ecosystem. In the laboratory at the HMSC, he
used a mesocosm approach to show that during
metabolism, mussels release substantial concentra-
tions of ammonium which is rapidly taken up by
macroalgae. His experiments showed that in the
absence of mussels, algal growth in tidepools was
inhibited. Thus macrophyte abundance may be
strongly impacted by organically-generated nutri-
ents as well as by inorganic nutrients provided by
oceanic processes such as upwelling.
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Anne Guerry, an NSF Fellow and PISCO Scholar,
completed an experiment at HMSC in autumn 2002
that examined the use of RNA:DNA ratios as an
indicator of the nutritional status of blue mussels,
Mytilus trossulus. RNA:DNA ratios are an index of
protein synthetic capacity and thus have the poten-
tial to be useful tools for understanding the physi-
ological status of organisms in their environments.
Using the MBP program's facilities, Anne fed mus-
sels different rations and examined shell growth and
RNA to DNA ratios. Although food-deprived
mussels grew less than fed mussels, RNA:DNA
ratios did not differ between treatments.

Chris Krenz, a Markham Fellowship awardee and a
PISCO Scholar, uses the HMSC as a base of field
operations to study how rocky intertidal communi-
ties vary over large spatial scales by comparing sites
along the northern California coast to sites on the
central Oregon coast (i.e., Fogarty Creek and
Yachats). He is examining how recruitment of
barnacles varies geographically and with ocean
conditions, and how this affects species interactions
such as competition for space and predation.

Roly Russell, a Markham Fellowship awardee and
an NSERC Scholar, used the HMSC both as a base of
field operations, and for carrying out laboratory
experiments on algal physiology and ecology.
During 2002, he was using the seawater facilities to
test the relationship between species richness of
intertidal algae and community-level photosynthetic
rates. These experiments indicated that species
diversity matters above and beyond the influence of
individual species' characteristics. During the
spring of 2003 he began a suite of studies to investi-
gate the physiological trade-offs associated with
environmental gradients for algae, as well as studies
into the ecological relevance of functional groupings.

Heather Leslie, a Markham Fellowship awardee and
an NSF Fellow, uses HMSC as a base of operations
for her dissertation work. Heather regularly moni-
tored reproductive activity in the barnacle, collecting
animals from the rocky shore during 2000-2003. She
found that the acorn barnacle (Balaizus glaizdula), a
pioneer successional species that provides habitat
for mussels and other intertidal organisms, has a
seasonal cycle to its reproduction that peaks in the
early spring. Through a series of experiments at
rocky shore sites north and south of Newport,

Heather has investigated the influence of various
environmental factors, including oceanographic
conditions, on this barnacle's productivity.

In spring and fall 2002 and spring 2003, Eric Sanford,
an OSU PhD now at Brown University, used seawa-
ter tanks and lab facilities at HMSC in his field
studies of sea star reproductive ecology. He also
held mussels in the seawater tanks in May 2002 prior
to transplanting them to sites on the coast as part of
his studies looking at latitudinal variation in whelk
predation.

PISCO activities
In collaboration with Anne Guerry, in summer 2003,
the PISCO physiology team (Ruth Milston, Tracey
Momoda and Bruce Menge) carried out follow-up
lab experiments to better understand the potentially
very useful RNA:DNA index. As in Anne's original
experiment, the goal of this second study is to
determine if RNA:DNA ratios reflect growth and are
correlated with food intake (algae), this time in two
mussel species, Mytilus califonzianus and Mytilus
trossulus. The experimental design has two treat-
ments, fed (seawater plus phytoplankton) and unfed
(filtered seawater only). This experiment will run
from June to August 2003.

The PISCO onshore team uses water tables at HMSC
for the purpose of storing mussels and barnacles for
short periods of time as part of mussel growth
experiments. The animals are collected from a
common site, then stored in sea water at the Hatfield
lab until they can be transplanted to nine intertidal
sites along the Oregon coast, ranging from Cape
Meares in the north to Cape Blanco in the south.
After a year, the animals are collected and processed
in the laboratory to determine differences in growth
along the geographic range.

Over the past two years, Jennifer Britt and Bruce
Menge have been developing new methods of
tagging and marking Pisaster ochraceus in order to
study growth rates in the field. One is injecting P.
ochraceus with the fluorescent marker calcein.
Calcein is incorporated into the hard structures of
echinoderms at the time of injection so growth can
be measured using epifluorescent techniques from
time zero as non-fluorescing hard structures are
added during growth. Calcein marking works well
in P. ochraceus and we are currently running an
experiment in the field to test the method. We are
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also developing ways of injecting P. ochraceus with
microchips to follow individuals in the field. This
method has proved more difficult because the
individual seastars can readily eject the tags.

Marine Ecology - Dr. Cynthia D. Trowbridge,
Research Assistant Professor

The central focus of Cynthia's research is the inva-
sion ecology of green macroalgal pests. She is a
leading authority on the pest Codium fragile ssp.
tomentosoides (common name "oyster thief" or "dead
man's fingers") on Scottish, Irish, Australian, and
New Zealand rocky shores. She is currently investi-
gating Codium on N.E. Pacific, N.W. Pacific, and N.E.
Atlantic shores.

Cynthia works with research groups in Europe,
Japan, and Texas. In July 2002, Cynthia was awarded
a 3-yr NSF grant to initiate international collabora-
tions with three European colleagues: Dr. Colin
Little at Lough Hyne Marine Reserve, Co. Cork,
Ireland; Dr. William Farnham in the Solent Region of
England; Dr. Alan Critchley in France. Their recent
work suggests that the invasive C. fragile ssp.
tonzentosoides is declining in abundance on Atlantic
European shores, a century after its initial appear-
ance. For example, on rocky shores of Guernsey and
Jersey in the Channel Islands, dense populations of
native congeners are present; similar patterns are
seen in Ireland, particularly at Lough Hyne.

In July 2002 and 2003, Cynthia traveled to Japan on
an AAAS travel grant (WISC program) to collabo-
rate with Dr. Yoshiaki J. Hirano and Dr. Yayoi
Hirano (Chiba University) on sacoglossan sea slugs.
The research team found an unprecedented number
of sacoglossan species in Sagan-ii Bay, Honshu and
western Okinawa, Japan. Significant finds included
shelled sacoglossans; the univalved and bivalved
slugs are specialist herbivores on the green alga
Caulerpa and its allies. Finally, Cynthia is continuing
her collaboration with molecular ecologist Dr. Liz
Walsh (Univ. Texas - El Paso) on the population
genetics of sea slugs on introduced vs. native algal
host-plants.

Cynthia is the executive treasurer of the Western
Society of Malacologists and the organizer of the 2002

Molluscan Ecology Symposium at the annual meet-
ing in Asilomar, CA. Speakers from Hong Kong,
Canada, and U.S. discussed timely aspects of mol-
luscan ecology including herbivore-plant interac-
tions, hydrodynamic and mechanical constraints,
and physiological stress. She continues to teach
university field courses at HMSC and on campus.

College of Veterinary Medicine
Department of Biomedical Sciences Dr. Timothy
Miller-Morgan, Extension Veterinarian

Dr. Miller-Morgan and Dr. Jerry Heidel, Director of
the Veterinary Diagnostic laboratory at OSU are
involved in an Oregon Sea Grant funded project to
examine factors predisposing wild-caught marine
ornamental fish to post-shipment morbidity and
mortality. Through partnerships with four marine
ornamental fish importers in Portland and Los
Angeles we are able to examine fish as they arrive in
the U.S. and characterize their health status. They
plan to use their findings to develop best manage-
ment practices for marine ornamental fish importers

He is also involved in an Oregon Sea Grant-funded
collaborative project with Dr. Lisa Harrenstein,
veterinarian at the Oregon Zoo, Dr. Sue Tornquist,
clinical pathologist at the OSU College of Veterinary
Medicine and the Oregon Coast Aquarium. The goal
of this project is to validate a hand-held blood
chemistry analyzer for use in rockfish.

Dr. Miller-Morgan also serves as the staff veterinar-
ian for the Visitor Center and the Education Wing
animal collections. He has also been actively in-
volved in the redesign of the West Wing animal
holding area to facilitate its use as an animal hus-
bandry teaching facility and animal holding area.
The POAAH continues to have a strong collabora-
tion with the Oregon Coast Community College-
Aquarium Science Program. Dr. Miller-Morgan is
one of the Co-Principal Investigators on this Na-
tional Science Foundation funded project.
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B. Co-Located Federal and State
Agencies

Environmental Protection Agency
Office of Research and Development
National Health and Environmental Effects
Laboratory - Pacific Coastal Ecology Branch
Dr. Walt Nelson, Branch Chief
The Newport EPA research laboratory is part of the
Western Ecology Division, located in Corvallis,
Oregon. The research mission of the Pacific Coastal
Ecology Branch is to develop procedures to assess
the cumulative and interactive effects of human
activities on the ecological resources of 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, agriculture and forestry practices)
such as increased nutrient and sedimentation loads,
habitat loss and alteration (e.g., landfill and dredg-
ing), planned and unplanned biotic introductions,
pollution, anthropogenic-caused algal blooms, and
extreme natural events such as floods, droughts, and
disease outbreaks. Determining the effect of stres-
sors is complicated by the fact that they have differ-
ent ecological effects and act at various, often over-
lapping, spatial and temporal scales.

The specific research focus for the Coastal Ecology
Branch is to define ecological processes and to
develop and evaluate models to predict stress-
response relationships for Pacific Northwest estuar-
ies at a range of spatial and temporal scales. The
research seeks to evaluate how specific estuarine
habitats, and particularly seagrasses and burrowing
shrimp, respond to a range of potential stressors
which may lead to habitat alteration. Additionally,
the research effort seeks to understand the influ-
ences of these stress factors at spatial scales from
local to regional, and seeks to develop indicators of
ecological condition which may be used to evaluate
estuarine status across multiple spatial scales. Cur-
rent projects include research on:

Estuarine biota-habitat relationships
Responses of estuarine ecological engineer-
ing species (seagrasses, burrowing shrimp) to
multiple abiotic stressors
Factors controlling distribution of native and
exotic seagrass species
Range expansion and reproductive ecology
of Zostera japonica, a non-native eelgrass in
Yaquina bay
Evaluation of watershed versus oceanic
nutrient inputs to Pacific Northwest estuar-
ies
Assessment of distribution of non-indig-
enous species in west coast estuaries
Conducting assessments of west coast estua-
rine resources

Research activities include large-scale (within and
among estuaries) field studies and laboratory inves-
tigations of relationships between stressors and
effects. PCEB administers the Western Coastal
Environmental Monitoring and Assessment Pro-
gram, which is part of the National Coastal Assess-
ment being conducted by EPA. The program is a
five year research effort to determine the condition
of estuarine and near coastal resources of Washing-
ton, Oregon and California, with preliminary efforts
of two year duration in Alaska and Hawaii. In 2002,
Western Coastal EMAP carried out an assessment of
coastal ecological condition for intertidal wetland
habitats of the west coast. The work included pilot
projects for the development of indicators of salt
marsh condition based at landscape scale. Research
staff currently consists of 13 federal employees, 2
EPA postdoctoral fellows, and 14 technical and
clerical contract support staff.

PCEB interacts with the HMSC and wider university
community both in research and educational pro-
grams. A number of PCEB staff scientists hold
courtesy faculty appointments with OSU academic
departments, and participate in teaching and serve
on graduate student committees. The Branch typi-
cally has several undergraduate summer interns
from OSU. PCEB currently has active research
collaborations with several HMSC staff scientists,
particularly in the area of sediment biogeochemistry.
Dr. Tony D'Andrea utilizes laboratory space at
PCEB for his research. Dr. Claire Reimers of
CIMERS conducts research under a cooperative
agreement with PCEB to examine biogeochemistry
of mud flat sediments.
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Oregon Department of Fish and
Wildlife Marine Resources Program

Dr. Patricia M. Burke, Program Manager

Program Overview
The Marine Resources Program (MRP) program is

headquartered at Newport in the Hatfield Marine
Science Center, with field stations at the coastal ports
of Astoria, Tillamook, Charleston, Gold Beach,
Brookings, and Corvallis. It is tasked with the re-
sponsibility for assessment, management, and
sustainability of Oregon's marine habitat, biological
resources and fisheries. In addition to direct respon-
sibilities in state waters, MRP provides technical
support, and policy recommendations to state,
federal, regional and international decision-makers
who develop management strategies that affect
Oregon fish and shellfish stocks, fisheries, and
coastal communities. Staffing consists of approxi-
mately 50 permanent and more than 70 seasonal or
temporary positions.

Issues Defining the MRP Mission
During 2002 and 2003, several issues framed MRP's
research and management activities, public review
process, and community outreach. MRP decision-
making is made in management forums including,
but not limited to, the Oregon Fish and Wildlife
Commission (OFWC), the Pacific Fishery Manage-
ment Council (PFMC), NOAA Fisheries (NMFS),
Pacific Salmon Commission, the International Hali-
but Commission, the State Legislature, Congres-
sional acts (such as the Magnuson-Stevens Fishery
Conservation and Management Act), Interstate
agreements, and other regional and international
decision-making bodies. As a result of decisions
made during this year, MRP focused its activities in
the following areas:

Nearshore groundfish stock status, research,
planning, limited entry, and fisheries man-
agement
Groundfish Research
Fishery bycatch reduction
Expanded fishery port sampling and at-sea
monitoring activities
Marine Habitat assessment

Shellfish management initiatives
Pacific Salmon Treaty-Oregon Coastal Wild
Chinook Research
Data Analysis

Nearshore Groundfish Stocks and Fisheries

If one were to define the Marine Program's major
research and strategic planning activity for 2002-
2003 it would come under the header of "nearshore
fisheries" Rapid growth of the nearshore live fish
fisheries and exploitation of many reef rockfish
species is the result of several actions since the late
1990's.

The MRP staff worked on several major tasks to
present an urgently needed interim nearshore
management plan for both commercial and recre-
ational fisheries and multiple (21) nearshore finfish
species for presentation to the Oregon Fish and
Wildlife Commission (OFWC) in October 2002. The
interim plan's goal was to sustain biological re-
sources at optimal levels, continue nearshore open
access commercial fisheries, but at lower effort
levels, enhance data gathering (via required log-
books, program stock assessments and fishery
sampling), cap overall harvest of nearshore species
and fisheries, and implement a sustainable
nearshore management plan for the Oregon coast.
Program staff, working with the public, multiple
fishery groups, the Oregon Developmental Fisheries
Board, the Fish and Wildlife Commission, coastal
communities, and others, worked out the details of
such a plan through a series of staff reviews and
public meetings. MRP staff prepared an extensive
"biological and ecological synopsis" of what is
known about 33 nearshore finfish species considered
to be the most sought-after species in this fishery.
Staff collated the various data sets defining effort
and harvest profiles of the nearshore fishery for
evaluation of all participants.
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Oregon nearshore fishery-live fish unloading
at Port Orford

The Fish and Wildlife Commission initially adopted
the provisions of the ODFW Interim Nearshore
Fishery Plan in October 2002, effective January 1,
2003. Other provisions (such as bimonthly trip
limits) were addressed at later Commission meet-
ings in 2003. The plan's major elements focused on
the following provisions:

* Addition of 21 nearshore reef species under the
guidance of the Oregon Developmental Fishery
Program and its procedures to provide stock protec-
tion and long term sustainability, species data
collection, and reporting requirements while a
controlled fishery is maintained

* Set overall harvest cap for nearshore species equal
to the 2000 catch level for both commercial and
recreational fisheries. Four species groups are in-
cluded under the cap: (1) black rockfish and blue
rockfish, (2) all other rockfish, (3) cabezon, and (4)
greenling species.

* Commercial fishers are now required to possess a
Developmental Fisheries permit to continue fishing
in 2003. They qualify for a permit based on historic
landing history and specific annual renewal require-
ments. This action reduced the number of vessels in
this fishery and will, over time, further limit the
number of vessels.

* Require nearshore catch be landed and accounted
for separately at Oregon ports

*Restricts commercial gear types, gear levels; re-
quires logbooks in commercial fisheries

*Sets some added minimum size limits for certain
species

In 2002 MRP has established an ongoing interdisci-
plinary "Nearshore Management Team" to address
ongoing management issues in this fishery.

Groundfish Research:

Black Rockfish PIT Tagging Project:
2003 is the second year in a multi-year project to see
if we can directly measure exploitation rate in the
Newport charter boat fishery for black rockfish
using an internally injected, passive, integrated
transmitter (PIT) tags. Tagging took place in the
spring of 2003. Over the summer and fall we will
scan black rockfish carcasses at the docks for the
presence of the tags. Results from 2002 showed
about a 2% exploitation rate, however results were
complicated by unusual environmental conditions
for part of the season and the need to complete
tagging mortality studies (see below). The 2003
tagging began in late March aboard the partnering
charter fishing vessel Surfrider skippered by Dick
Overfield out of Newport.

Barotrauma Studies
This project is a laboratory support study for the

Black rockfish PIT tagging project. The goal is to
measure mortality associated with PIT-tagged fish
that have been captured at depth with associated
damage from decompression. While only a small
portion of this work has been completed to date, the
data thus far indicate low mortality associated with
tagging at the depths at which our research is con-

ducted.

Nearshore Reef Fixed Gear Survey:
2002 was the third year of an at-sea fish sampling
project on nearshore rocky reefs along the southern
Oregon coast (Bandon, Port Orford and Brookings).
The goal is to develop methods to consistently
survey relative fish abundance on nearshore rocky
reefs using fixed hook and line gear. Local commer-
cial fishing vessels were chartered as cooperators in
this research. The work is continuing in 2003.

Maturity Studies of Nearshore Fish
This is a "project of opportunity", resulting from our
black rockfish PIT tag scanners having ready access
to carcasses of other nearshore species. This project
has focused on developing improved length/age at
maturity for six rockfish species: china, vermillion,
tiger, copper, quillback and yelloweye rockfish. In
2003, we are adding kelp greenling and cabezon to
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the study as carcasses become available. Informa-
tion such as this is valuable for stock assessments.

Fishery Bycatch Reduction:

One concern that has focused much public attention
in marine fisheries is the reaction to, and discussion
of, at-sea bycatch and discard of non-marketable and
prohibited stocks. What began as a focus on salmon
stocks in past years now encompasses all fisheries
and species where reduced quotas or prohibited
species are captured while targeting more healthy
species and stocks. It has also led to the realization
that close cooperation with the fishing industry,
individual fishers, processors, coastal communities,
other and agencies are necessary partnerships for
success in this work.

The MRP has been active in several fisheries where
bycatch is a problem and where additional data are
needed to ensure stock assessment models have
accurate data. This results in better projections of
stock status and the ability to set effective fishery
quotas. Since 2001 MRP's pink shrimp project staff
have been active in cooperative partnership with the
Oregon shrimp industry in the development and
evaluation of various fish excluder technology or
"bycatch reduction devices" (BRDs). These are
screens installed in nets to allow shrimp to be col-
lected while other species of fish are routed out an
escape vent in the net.

The PFMC's continued reduction of canary rockfish
(a species designated as overfished) allocations in
West Coast commercial fishery, and specifically, its
allocation to the shrimp fishery, has required some
management action. By utilizing BRD technology in
the shrimp fishery, the goal is to reduce this bycatch
to within the allocated limits. For 2001 and 2002,
BRD's were required on a temporary and partial
season basis in the Oregon fleet to keep canary catch
below the allocation. Work and experimental modi-
fications continued to refine the efficiencies of
various BRD designs while not impacting shrimp
catch. Both MRP-directed research and joint coop-
erative at-sea tests with various designs by cooperat-
ing fishermen on several commercial shrimp vessels
provided vital "real world" assessment of the BRD

gear types tested. The MRP conducted a mail
survey of all shrimp limited entry permit holders to
explain the BRD program development and its
application in the fishery. The results of the collabo-
rative work with industry, the public discussion,
and mail survey results indicated strong support for
this work and their application in the fishery. In
March 2003, MRP staff proposed a nile change to
state regulations for the permanent season-long use
of approved BRD's in the fishery as necessary to
meet the very low coastwide PFMC canary rockfish
allocation. The Oregon Fish and Wildlife Commis-
sion (OFWC) approved the rule change, helping
ensure the shrimp fishery can operate for the entire
season successfully within the strict canary bycatch
limits.

;Fif'f

e,:qt.i#44
A Pacific halibut being excluded from a round grate
bycatch reduction device (BRD) aboard the FN Miss
Yvonne, partnering skipper: Jeff Boardman (2003)

Selective Flatfish Trawl Study
The groundfish research staff completed a two year
project in 2002 to evaluate the potential to reduce the
rockfish bycatch in the Oregon flatfish trawl fishery.
Project investigators, working with the Oregon trawl
industry, jointly evaluated various designs for a
selective trawl that would separate flatfish and
rockfish based on their behavioral characteristics as
they encountered the trawl. The net design was
developed in partnership with a local commercial
netmaker, Sara Skamser of Fowlweather Trawl,
along with the help and advice of other interested
fishermen. The results of this work indicated that
compared catches between commonly used combi-
nation trawls and a newly designed, low-rise trawl
incorporating a "cut back" head rope showed prom-

77



ising results. Reduced numbers of larger rourtdfish
and rockfish species (> than 25 cm), including
several species under PFMC weak stock harvest
management strategies, were shown to be signifi-
cantly reduced. Results of this work are now in
press. Additional studies for 2003 will move onto
deeper offshore continental slope areas to evaluate
the new trawl design with a different mix of sensi-
tive bottomfish and rockfish species encountered at
greater depth. In addition, a federally authorized
experimental fishing permit (EFP) was granted to
ODFW/MRP in the summer of 2003. MRP solicited
fishermen to apply to participate in this EFP pro-
gram. NMFS Northwest Science Center is providing
the observer coverage that makes this project pos-
sible. Permits have now been issued to vessels to
participate in the work. Early results are positive

Testing the Selective Flatfish Trawl in the DTS
(Dover sole, Thornyhead and Sablefish) Fishery
This project is a controlled comparison of our selec-
tive flatfish trawl against other common trawl gear
types in the deepwater complex fishery. This project
went to sea in May 2003. The F/V Persistence out of
Newport, skippered by Ben Chestnut, is the
partnering vessel that serves as our research plat-
form for this work.

Shoreside Fishery Sampling and At-Sea Monitoring

The Marine Recreational Fishery Project added to
ODFW's long term shoreside salmon/groundfish
port sampling program by initiating an at-sea ob-
server program in 2001 and again in 2003. This at-
sea observer effort was a joint effort supported by
the Oregon Coastal Sport fishing Association and
the charter fleet. Increasing limitations by PFMC on
harvest and species allocation of many rockfish,
particularly canary rockfish, which impact various
fisheries, threatened the future of Oregon's recre-
ational fishery without new and expanded informa-
tion to evaluate current levels of impacts under
present fishery practices that already are limited to
one canary and one yelloweye rockfish species in the
total daily rockfish bag limit. Objectives of the
program are to: (1) document magnitude of canary,
and other, rockfish discard in the ocean recreational
fishery, (2) improve the biological database for
several rockfish and bottomfish species, and (3)
gather reef location information for future habitat
mapping.

Project observers stationed at Charleston, Newport,
and Garibaldi accompany charter vessels where trips
are directed towards bottomfish/rockfish species,
and board vessels in adjoining area ports, as pos-
sible. Genetic and biological samples from 14
bottomfish species were also collected as the basis
for future genetic stock identification and future
management strategies. Project staff also gathered
GPS location information for each vessel "drift" over
a reef. Species composition was recorded. This data
was provided to the MRP Marine Habitat Mapping
Project for use in their reef habitat studies. Overall,
information gathered includes recording of all
species landed on the vessel, prohibited or restricted
species intercepted, depth, location, and a variety of
biological and genetic information as time allows.
Data from the 2001 study and new 2003 data will be
available to fishery mangers to assist them in de-
scribing the effectiveness of various PFMC/Oregon
management strategies.

Concurrently, the MRP's Ocean Salmon Project,
implemented a larger and more comprehensive
Oregon recreational boat survey (ORBS) in the late
1990's. This expanded port sampling of all landed
catch for extended times and ports, to include a
larger and more timely rockfish and bottomfish
catch, effort, and biological sampling assessment
while continuing the long term sampling objectives
in the ocean salmon fishery. The ORBS project has
also added at-sea salmon observers to monitor the
wild versus hatchery fin-clipped coho salmon
composition, and other observations, since the start
of the ocean "selective" coho salmon fishery for
Oregon in 1998.

The National Marine Fisheries Service (now NOAA
Fisheries) initiated an at-sea observer program for all
limited entry commercial trawl and fixed gear
offshore fisheries on the West Coast in 2001 and
expanded the program in 2002-2003 to about 40
observers coastwise. Oregon makes up the bulk of

the total west coast trips. The MRPis a cooperator in
this program and documents the discard of de-
pressed or prohibited stocks in federal waters. At-

sea coverage is currently about 10-15 percent of the
fleet and increasing. The MRP also is actively
engaged in identifying bycatch and discarded
species in a variety of other fisheries including the
Oregon ocean commercial sardine seine and whiting
fisheries.
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Marine Habitat Studies

Oregon's nearshore rocky reef ecosystems are
important habitats that sustain extensive biological
flora and fauna communities. The MRP Habitat
project staff was active in at-sea evaluation of
nearshore shallow water reef habitats during 2002-
2003 making extensive use of their remote opera-
tional vehicle (ROV). They study the interaction of
reef habitat and structural features to learn more
about this "fish-habitat relationship;" and to develop
survey techniques to characterize rocky reef habitat
and survey fish abundances on the reefs. These
studies have been underway since 1995. During
2002, staff used side-scan sonar to map seafloor
habitat on the large nearshore reef complex (from
Government Point to Salmon River). Staff continued
ROV transects on the reef to characterize fish com-
munity composition, abundance and habitat rela-
tionships. ROV fish survey work was also con-
ducted for a third year at Cape Perpetua. During
2002, the survey documented fish communities'
responses to a marine hypoxia event. A significant
inter-agency/University cooperative research effort
was mobilized as a result of these early ROV obser-
vations of the temporary regional "dead zone"
phenomenon. The habitat project is also involved in
providing information to respond to a recent focus
by state and federal agencies to develop policies for
marine protected areas (MPA's). Other primary
activities of the MRP habitat program include par-
ticipation in the Oregon Ocean Policy Council
(OPAC) and on the standing habitat committee
within the PFMC.

Shellfish Initiatives

Marine Recreational Shellfish License:
In late 2002, the ODFW, Marine Resources Program

convened an external advisory committee of coastal
citizens representing various users of coastal recre-
ational shellfish resources for the purpose of a public
policy dialogue on the management of recreational
shellfish along the Oregon Coast. The advisory
group also included the Oregon Department of
Agriculture (ODA) and Oregon State Police (OSP).
Considerable public discussion and debate had

taken place during the spring-summer 2002 in
reaction to the largest Oregon coastal sport harvest
of razor clams in history. Discussion of enforce-
ment, shellfish toxicity testing, fishery management
and stock sustainability issues were topics of con-
cern. In recognition of a continued public and polic
dialogue, the committee met on several occasions to
discuss and propose a strong inter-agency coordina-
tion for needed management programming, includ-
ing local coastal community cooperative partner-
ships in the event that the Legislature proposed a
marine recreational shellfish license. The committe
prepared a joint comprehensive report, and made it
available for the public and State Legislature. Citi-
zens did initiate several legislative bills through
their legislators in the 20031egislative session, all of
which establish a new recreational shellfish license
to fund needed programming.

Dungeness Crab Pot Limitation:
Following requests from the Oregon commercial
Dungeness crab industry, and direction to ODFW b3
the Fish and Wildlife Commission, the MRP staff
began a year long public process with industry to
review the issue of a crab pot limitation for the
Oregon fishery. A committee of crab fishermen,
processors representing different areas of the Or-
egon coast formed the committee along with repre-
sentatives of ODFW and OSP. The Oregon fishery,
as do California and Washington, has a limited entry
permit system to regulate vessel effort, but not gear
levels. Trends showed fewer boats but increasing
numbers of crab pots per boat. Washington enacted
gear limit legislation beginning in 1999. During
2001-2002, MRP staff worked with an industry
advisory committee to review the Oregon fishery
and fleet, and gear use in the fishery. In the spring
of 2002, the committee adopted a one-year pot
limitation approach for OFWC consideration at their
August 2002 meeting. The Commission chose not to
adopt a single year "interim" plan, but asked that
fishermen develop a long term approach option for
the Commission's consideration. The Commission
did adopt two other measures related to pot limita-
tion. They were: (1) establishment of August 14,
2001 as a cut-off date for eligibility criteria related to
past participation in the ocean commercial crab
fishery, for any future pot limitation option pre-
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pared for Commission consideration. And (2)
required each vessel operator to "declare" the
number of pots to be fished prior to fishing each
year.

Pacific Salmon Treaty-Oregon Coastal Wild Chinook
Studies

Oregon is a participant in the U.S.-Canada Pacific
salmon Treaty. Many of its coastal wild (and hatch-
ery) Chinook salmon stocks migrate to, and through,
SE Alaska and Canada and are intercepted by
several interjurisdictional marine salmon fisheries
before they arrive back to the Oregon coast to
spawn. These migrating Chinook stocks (and other
salmon species) from Oregon, Washington, Canada,
and Alaska have been managed under the Treaty by
the Pacific Salmon Commission (PSC), and partici-
pating states and countries, since the treaty with
adopted by the U.S. and Canada in 1985. The Ma-
rine Program cooperates in treaty programs that
involve coastal stocks, and received grants via the
Department of Commerce and NOAA Fisheries to
develop fishery exploitation rates of intercepted
stocks, spawning goals, and spawning escapement
levels. During 2002-2003, MRP's Coastal Chinook
Research and Monitoring Project (CCRMP) pro-
duced the first draft of a four year (1998-2002)
comprehensive report evaluating escapement and
spawning parameters for wild Chinook in the
Nehalem, Siuslaw, Umpqua, and Coquille river

basins, and a coastal Chinook habitat study; the first
comprehensive analysis for wild Chinook on the
Oregon coast.

Technical Data Services

Technical services staff designed, coded, and final-
ized a data gathering program for testing a new iPac
Pocket PC field data collection system during the
summer of 2003. MRP staff will test it on a small
scale in the PST coastal Chinook studies project
work in selected river basins this fall. Future appli-
cations are anticipated for all ocean salmon port
sampling activities, replacing a 12-year-old hand-
held computer system. We also hope to adapt it for
use in commercial groundfish fishery port sampling
field operations in the future.

Staff is now, for the first time, "uploading" Oregon
marine recreational fisheries (ORBS) sampling data
for bottomfish into the regional West Coast marine
Recreational Finfish (RecFIN) data base coordinated
by the Pacific States Marine Fisheries Commission
(FSMFC) in Portland. This is the first time that
Oregon recreational bottomfish data will be used as
the "standard" data base for regional users.
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National Marine Fisheries Service
Fisheries Behavioral Ecology Program,
Alaska Fisheries Science Center

Dr. Allan W. Stoner, Program Manager

The Fisheries Behavioral Ecology Program con-
ducts experimental research directed toward under-
standing the role that behavior plays in regulating
distribution, abundance growth and survival of fish
species and their interactions with fishing methods
and gear. The goal of the Program is to provide the
critical information needed to improve survey tech-
niques, to improve predictions of population abun-
dance and survival, and to conserve populations of
economically significant marine resource species and
their habitats.

Investigation of the key principles which control
mortality in fish when they are discarded from fishing
operations (bycatch) continues to be a primary re-
search focus for Michael Davis in collaboration with
Carl Schreck and Bori 011a (OSU). During the last year
emphasis was placed on susceptibility to stress and
mortality in sablefish and Pacific halibut exposed to
net towing and air exposure. New investigations in-
volve testing and development of biochemical and
behavioral predictors of mortality, and assays of im-
mune deficiency appear to be promising. Michael
Davis published an important review article on the
effects of environmental factors in bycatch-related
mortality processes.

New seawater chilling capabilities in the Program
permit expanded analysis of fish behavior, physiology
and ecology associated with the low temperatures that
occur in Alaska. Thomas Hurst has initiated new
experiments to examine the role that temperature plays
in the feeding, growth and recruitment of juvenile rock
sole, Pacific halibut and sablefish. Other experiments
involve predator-prey relationships in walleye pol-
lock and Alaska flatfishes.

Investigation of habitat requirements and habitat-
mediated predator-prey relationships relevant to fish-
ing gear impacts continue to be an important theme in
the Behavior Program. Allan Stoner, Cliff Ryer and
Thomas Hurst are exploring how sponges, shell and

other structures providing complex bottom types of
fect survival of juvenile flatfishes and foraging strate.
gies in flatfish predators. Detailed analysis of habita
associations have been initiated in Kodiak, Alaska
with the aid of towed camera systems. This researci
topic has new support from the North Pacific Researcl-
Board.

Effects of environmental variables on the effec-
tiveness of baited gear used in fish surveys and the
prosecution of various fisheries are little known. Dur-
ing the last year Allan Stoner, Erick Sturm and Micheic
Ottmar have learned that light level, water tempera-
ture and feeding history have a large impact on loco-
motion, bait detection and feeding motivation in sable-
fish and Pacific halibut. Because of these effects, stock
sizes may be underestimated in low-temperature con-
ditions, in deep water, and where natural prey are
abundant.

The Program hosted five undergraduate interns
from several universities over the last year. Paul
Iseri joined the technical staff in June 2002.
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National Marine Fisheries Service
Northwest Fisheries Science Center

I. Administration (Dr. Bruce McCain, Rick Brown,
Newport Research Station Facilities Management)

The new Captain R. Barry Fisher Building
construction was completed and accepted in
September 2002. The Northwest Fisheries
Science Center FRAM Division, the Age
reading group, Fisheries Enforcement and
Newport Research Station Facilities Manage-
ment occupy the new building. Access to
Conference room 101, the staging area, some
dive lockers and some freezer space in the
Fisher Building has been made available to
all groups on the HMSC Campus. NWFSC
and CIMRs personnel previously located in
RSF and a modular office building reoccu-
pied the vacated offices of NAL. The tempo-
rary modular office buildings located on the
grounds adjacent to NAL were removed in
December 2002. An additional 795 square
feet of office space in RSF was provided to
the OSU marine mammal program.

A hazardous material round up was con-
ducted on April 30 to clean up the NRS of old
and waste chemicals. New Automated
External Defibrillators were installed in all
three NOAA owned buildings this year.

II. Environmental Conservation Division (EC): Dr.
Mary Arkoosh, Ethan Clemons, and Anna Kagley;
Cooperating Scientists: CIMRS: Coral Stafford;
OSU Graduate Student: Claudia Bravo; ORISE:
Deborah Boy len and Adam Glass

Research conducted by the staff of the EC at the
HMSC continues to focus on interrelationships
among host resistance, environmental stressors (e.g.
pollution), and infectious pathogens. Previous
research showed that exposure to pollutants can
lead to defects of the immune system and to an
increase in disease susceptibility in juvenile Chinook
salmon (0. tshawytscha). Whether pollution influ-
ences natural disease outbreaks in host populations,
including salmon, is currently unknown. However,
recent studies of natural fish populations by other
researchers have demonstrated that infectious
disease-induced mortality can significantly affect the

structure of a host population by reducing its num-
bers.

To understand the impact of disease in salmon
populations, we have evaluated the prevalence of
pathogens in various populations of juvenile salmo-
nids. Our studies of juvenile fall chinook and coho
salmon from several Oregon and Washington
coastal estuaries reveal that selected bacterial,
parasitic, and viral agents are integral components in
all systems studied, although their intensities and
prevalence's varied. Since we found that pathogens
are integral components of all systems studied, we
are currently determining the risk factors, such as
contaminants, that may be associated with salmonid
infections.

To better understand the dynamics of contaminant
uptake and its effects on out migrant juvenile
salmon, we have initiated a pilot study in conjunc-
tion with the Army Corps of Engineers, to measure
contaminant concentrations and health effects in out
migrating juvenile salmon in the Columbia River.
Chemical analyses have been completed on stomach
contents and whole body samples of Chinook
salmon from the Willamette/Columbia Confluence,
Ka lama/Longview, White Island, and West Sand
Island. DDTs, PCBs, and PAHs were found at in
stomach contents of fish from all sites, with highest
concentrations in fish from the Willamette/Colum-
bia confluence. In some cases the average concentra-
tions of PCBs in whole body composites exceeding
the NOAA Fisheries' estimated threshold for ad-
verse health effects of 2400 ng/g lipid. We are
currently developing an ELISA method to determine
the ability of salmon collected from the three sites to
generate an immune response. This will allow us to
monitor the plasma antibody response of individual
fish to indigenous bacteria.

We have also undertaken a laboratory study to
determine the mechanisms in which contaminants
cause immunosuppression. Specifically we are
determining whether immune cells from Chinook
salmon are capable of activating contaminants, such
as PAHs, to reactive metabolites, what type of
metabolites or patterns are produced by the various
immune cells, and if these metabolites can alter
salmonid immune function. We are performing this
work with colleagues from OSU in the Department
of Environmental and Molecular Toxicology.
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In other laboratory research we are conducting
studies to estimate the efficiency of the transfer of a
microparasite from an infectious individual to a
susceptible individual. These laboratory studies will
allow us to measure the transmission coefficient,
Beta (B) in salmon independent of in situ intra- and
inter-species population dynamics. Susceptible
salmon of varying densities will be exposed to L.
anguillarum from a single infected individual under
controlled conditions. The population will be
monitored for pathogen infection over time. Future
laboratory studies will examine how environmental
stressors may alter Beta. This epidemiological test
will be used to gauge the validity of the field study
results and may uncover other parameters relevant
to the analysis of the field studies.

Other studies include addressing the possible effects
of dams on immune function. One hypothesis being
tested is that adult return rates of Snake River
spring/summer Chinook salmon are substantially
decreased due to detrimental effects of passage
through bypass systems and by transportation of
fish collected at Snake River dams. These studies are
being performed in conjunction with the Army
Corps of Engineers and scientists from NWFSC's
Fish Ecology (FE) and Resource Enhancement and
Utilization Technologies Division (REUT) divisions,
and compare the disease susceptibility of spring
Chinook salmon smolts that passed through the
bypass system on only one dam with that of smolts
that passed through the bypass systems of several
dams. The disease susceptibility of spring Chinook
salmon smolts barged fish without other salmonids
vs. these smolts barged with steelhead juveniles is
also being compared.

III. Fish Ecology Division: (NWFSC: Dr. William
Peterson, Robert Emmett, Dr. Kym Jacobson, Dr.
Ric Brodeur, Dan Bottom, Dr. Tom Wainwright;
Cooperating Scientists: CIMRS: Cheryl Morgan,
Julie Keister, Leah Feinberg, Greg Krutzikowsky,
Susan Pool, Anders Roestad, Robert
Schabetsberger, Carolyn Knight, Tracy Shaw,
Mitch Vance, Jesse Lamb, Rian Hoof, Rebecca
Baldwin, Todd Sandell; Post Doctoral Associates:
Alex de Robertis, Cynthia Suchman, Vlada
Gertseva; Graduate Students: Todd Miller and
Jpimp Gomezi

Fish Ecology Division staff at the HMSC are all
members of the NWFSC Estuarine and Ocean Ecol-
ogy Program (EOEP). Several research programs are
described below which include both monitoring and
process studies and all involve extensive collabora-
tion with scientists from Oregon State University,
Oregon Graduate Institute, Department of Fisheries
and Oceans/Canada, NOAA/Northwest Fisheries
Science Center/Seattle, Humboldt State University,
and the University of Maryland.

Columbia River Plume Study: Ocean conditions and

juvenile salmonids

The EOEP investigates the interactions and ecologi-
cal linkages within and between the California
Current and Columbia River plume in order to
investigate the effects of the plume and ocean condi-
tions on growth and survival of juvenile salmonids.
The project includes study of salmon feeding and

feeding preferences and prey,
and of the potential impact of salmonid predators on
salmon survival. We also study interrelationships
between salmon and sardines, anchovy and herring.
Emphasis is also placed on utilizing an ecosystem-
based approach to investigate the biotic and abiotic
factors that control growth, distribution, health and
survival of important fish species and on the pro-
cesses driving population fluctuations. Ultimately,
the ecosystem-based research will be applied to
management of fish stocks off the Oregon coast.

The Bonneville Power Administration is funding a
program that involves the study of predator/prey
relationships among hake, mackerel and juvenile
salmon off the coasts of Oregon and Washington
under the leadership of Robert Emmett. Cruises are
conducted every 10 days off Willapa Bay and the
Columbia River. Predators and prey are sampled
with a pelagic trawl at night to determine if hake
and mackerel are significant predators on juvenile
salmonids. Information is also gathered on the
abundance and distribution of forage fishes, which
may act as alternative prey for these predators. The
hypothesis being tested states that recent increases
in abundances of predators may explain the recent
declines in juvenile salmonid abundances. Greg
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Krutzikowsky (CIMRS) is responsible for analyzing
the stomach contents of the predatory fishes.

Another major investigation is examining the corre-
lation between salmon growth and survival and the
unique physical and biological characteristics of the
Columbia River plume. This work is also funded by
the Bonneville Power Administration and is being
performed in collaboration with scientists from the
Oregon Graduate Institute in Beaverton. Project
scientists are asking a number of questions about the
plume:

Are juvenile salmon more abundant there than
elsewhere along the Washington-Oregon coast?

Are growth rates and overall weight and length
higher in the plume?

Do higher nutrient concentrations in the plume
enhance food availability?

Program scientists are collecting information on the
distribution and abundance of salmon and other
species in the upper water column, both in the
plume and in coastal waters. Three major cruises
were conducted during May, June, and September,
similar to the previous five years. These data will be
related to ocean conditions and compared to data
collected in the 1980s. Salmonid growth, condition,
pathogen load, food habits, and prey fields are being
measured and related to ocean conditions in and
around the plume. Scientists involved with this
work include Drs. Bill Peterson, Ric Brodeur and
Kym Jacobson. Cheryl Morgan (CIMRS) developed
and maintains the extensive Microsoft Access data-
base of physical and biological data and works with
Dr. Peterson on analysis of zooplankton samples. A
number of trophic projects on juvenile salmon were
conducted by Robert Schabetsberger, Carolyn
Knight, and Alex De Robertis. These included
studies on temporal and spatial variability in feed-
ing, prey selectivity, daily ration, ontogenetic
changes in diet, and laboratory studies on the effects

of light and turbidity on prey consumption and
predator avoidance. Special field studies have been
conducted examining the role of frontal regions in
concentrating salmon prey in 2001 and 2002. A
special study examining the importance of Juan de
Fuca eddy for juvenile salmon and a trawl/purse
seine inter-comparison study were accomplished in
September 2002. The ultimate goal of these studies is
to see whether the plume represents a favorable
feeding location for juvenile salmon.

In another project funded by the Bonneville Power
Authority, Dr. Peterson and Cheryl Morgan studied
juvenile salmonids in the Washington/Oregon
coastal zone. After five years of sampling, they
established that coho and chinook salmon juveniles
are restricted entirely to coastal waters. Chinook
were found at stations with shallower water depths
than coho. In fact, through analysis of their data
along with historical data collected by Dr. Bill Pearcy
of OSU, they established that the two species main-

tain a constant depth separation.

Long Term Coastal Monitoring

A research program involving at-sea sampling 2-3
times per month at stations from 1 to 25 miles west
of Newport was continued under the leadership of
Dr. Bill Peterson. At each station Leah Feinberg and
Tracy Shaw measure temperature and salinity
profiles and samples are taken for later analysis of
nutrients, phytoplank ton, zooplankton and
ichthyoplankton. From 1996-1998, zooplankton
biomass was low and there was a high incidence of
subtropical species in coastal waters. Euphausiids, a
key forage item for rockfish, salmon, and Pacific
whiting were in low numbers and spawned only
once per year, in late summer. Beginning in 1999,
commensurate with cool ocean conditions, zoop-
lankton biomass began to increase and the eu-
phausiid spawning season was expanded to include
April through September. In 2001 and 2002, spawn-
ing was seen in February, the earliest ever recorded.
Recent analysis of zooplankton data has shown high
correlation between coho salmon survival and
zooplankton species composition: when waters off

Newport are dominated by species with subarctic
Pacific (cold water) affinities, salmon growth and
survival is high but when the zooplankton commu-
nity has anomalously high concentration of warm
water species, salmon do poorly. A focus of the
work has been on laboratory measurements of
euphausiid brood size, molting rates and feeding
rates, using live animals that are collected during
each cruise.

GLOBEC Investigations

Several GLOBEC oceanographic cruises were con-
ducted in summer 2002 involving Dr. Peterson and
Julie Keister, Mitch Vance, and Tracy Shaw (CIMRS)

and graduate student Jaime Gomez. During these
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cruises, the team surveyed hydrography and zoop-
lankton in relation to mesoscale oceanographic
features off central and southern Oregon. The main
purpose of these cruises was to determine if up-
welling jets, upwelling fronts, warm core eddies,
and cold water streamers associated with topo-
graphic structures (Stonewall Bank, Hecate Bank,
Cape Blanco) are hydrographic features that result in
higher than normal concentrations of nutrients,
phytoplankton and zooplankton. We are consis-
tently finding high concentrations of euphausiid
larvae and juveniles on the Hecate Bank, and dis-
persal offshore of coastal zooplankton at and south
of Cape Blanco.

As part of the GLOBEC cruises, a high frequency
acoustics package is towed to study spatial varia-
tions in biomass of euphausiids and other large
zooplankton in relation to hydrographic features.
Dr. Peterson sampled the zooplankton at 20 stations
per cruise to verify the identity of acoustic targets.
They determined that there is a high biomass of
euphausiids on the continental shelf near the sea
floor during daytime hours and that these animals
migrate to the sea surface at night. Copepods are
most abundant on the shelf but show very little
difference in preferred depths by day or night. High
correlations have been found between volume
backscattering of zooplankton and total volume of
zooplankton captured in our MOCNESS nets.

In a related study, Dr. Peterson and Rian Hoof
(CIMRS) are getting historical zooplankton data sets
entered into a database and checking data entry, as
part of an effort to describe historical changes in
zooplankton abundance off the Oregon coast.

Companion GLOBEC studies by Dr. Ric Brodeur,
Dr. Kym Jacobson, Dr. Tom Wainwright, and Robert
Emmett were continued to investigate distribution,
abundance, growth, food habits, and condition of
juvenile salmon off Southern Oregon and Northern
California. Cruises were conducted in June and
August of 2002 in conjunction with the zooplankton
sampling described earlier. Determination of the
associated pelagic nekton, including potential
competitors and predators, will provide clues re-
garding the relationship between oceanographic

conditions and the abundance and health of salmon
during their first summer at sea. Suzan Pool is also
examining the distribution and habitat associations
of nekton, and maintains the database for the
project. Todd Miller is examining the feeding
relationships among salmon and other nekton using
stomach content analysis and stable isotopes.
Rebecca Baldwin is examining the parasite fauna of
these nekton as a way of elucidating food web
structure and trophic interactions. Vlada Gertseva is
developing a salmon growth and survival model
that will be linked to a spatially explicit food web
model of the California Current system. A compan-
ion study conducted by NRC postdoc Cynthia
Suchman, will evaluate the spatial distribution of
gelatinous zooplankton and relate these distribu-
tions to the physical environment. She also is exam-
ining the diet of these jellyfish and comparing them
to juvenile salmon and other nekton in these diverse
oceanographic habitats.

Dr. Kym Jacobson and Todd Sandell are evaluating
the ecology of disease and the importance of disease
processes that affect salmon populations in the
estuary and ocean environments. The potential
contribution of salmon pathogens (viruses, bacteria
and macroparasites) to growth and survival of

salmon is being examined in ocean juveniles along
the coast. The results will be related to results of
growth, condition and bioenergetics being con-
ducted by Joe Fisher of OSU Oceanography and Fish
Ecology scientists at the NWFSC in Seattle. Pathogen
prevalences will also be compared to the results of
studies conducted in Oregon and Washington
estuaries by scientists within the Environmental
Conservation Division. These later studies are
aimed at gaining a better understanding of the
contribution of infectious agents to salmonid mortal-
ity. Funding for this research comes from both U.S.
GLOBEC and BPA.

COAST Investigations:

Bill Peterson is a co-principal investigator on the
COAST project, a NSF-funded study led by Jack
Barth at the College of Oceanic and Atmospheric
Sciences on the OSU main campus. The project is
studying cross-shelf transport of material in conti-
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nental shelf waters in the vicinity of Newport OR.
Work during the summer of 2001 focused on coastal
upwelling and how/if material (including zooplank-
ton) is/isn't transported across the shelf due to
circulation processes related to upwelling. In
January 2003, we carried out a research cruise to
study the opposite phenomenon the redistribution
of material due to winter downwelling.

Columbia River Estuary Studies

As part of another BPA-funded study, members of
the Estuarine and Ocean Ecology Program have
been regularly sampling the Columbia River estuary
for baitfish and juvenile salmon from the end of
April through September. This program is headed
by Robert Emmett and Kym Jacobson. They sample
primarily the lower estuary at approximately two-
week intervals to match up with ongoing adjacent
ocean sampling of baitfish and large piscivorous
fishes. The sampling focuses on areas within the
estuary where baitfish have been shown to be
abundant, with purse seining being the primary gear
type but beach seines also utilized. The purse seine
study is looking at the use of the Columbia River
estuary by forage fishes, the relationship between
tide and flow conditions on juvenile salmonid
outmigration, and the health of juvenile salmonids.
Information generated from this research includes
relative abundance of different baitfish species,
length/age-frequency distributions, and compari-
sons to offshore catches of baitfishes. Ultimately this
study should identify if estuaries provide a "critical"
habitat for a resource (baitfish), which strongly
influences salmonid marine survival.

In collaboration with NWFSC scientists at other
laboratories, Robert Emmett has been involved with
a Salmon Time of Release Study funded by the
Army Corps of Engineers. This study examines the
relationship among time of juvenile salmon ocean
entry, physical and biological characteristics of the
estuary and nearshore ocean plume environment,
and smolt-to-adult return rates (SARs) for spring
chinook salmon reared by the Clatsop Economic
Development Committee Fisheries Project (CEDC)
in the lower Columbia River. During 2002, 6 groups
of spring chinook salmon were successfully trans-
ferred from Willamette Hatchery to net pens in Blind
Slough in the Columbia River estuary, reared for 10
days and released at 10 day intervals from 10 April
through 30 May. Size and smolt development (gill

Na+K+ ATPase activity) at release were similar
among groups. Coded-wire-tags will be recovered
from adults beginning in 2004 from the Blind Slougl
terminal gill net fishery.

Smolt-to-adult-return rates for serially released
groups of coded-wire-tagged spring chinook salmor
will be integrated with information collected from
ongoing studies funded by Bonneville Power Ad-
ministration (BPA) and others characterizing the
physical and biological conditions of the estuary anc
plume environment. By enhancing our understand-
ing of the linkages between ocean entry and the
physical and biological estuarine and ocean condi-
tions smolts encounter, we can optimize SARs by
manipulating transportation tactics and hatchery
release dates.

IV. Fishery Resource Analysis and Monitoring
Division (NWFSC)): Todd Bridgeman, Dr. Michael
Schirripa, Dr. Jean Rogers, Tonya Ramsey, Keith
Bosley, Dan Kamikawa, Dr. Waldo Wakefield, Dr.
Patrick Ressler, Erica Fruh, Jonathan Cusick, Julia
Clemons, Jim Bottom, Mary Craig, Carol
Ksycinski, Jim Miller, Jeff So ller, Allen Cramer,
Dr. Bruce McCain and Jim Colbert (CIMRS);
Cooperative Ageing Project: Patrick McDonald,
Jennifer Menkel, Susan Coccetti, Lisa Lysak, Betty
Kamikawa, and Jose Omar Rodrigez; and OSU
Graduate Student: Stacey Miller

FRAM has specialists in fishery biology and ecology
stock assessment, mathematical modeling, statistics,
computer science, and field sampling techniques.
The program is split between the NWFSC in Seattle
and the HMSC in Newport with scientists at both
locations working in teams. These teams develop the
research needed to provide fishery managers with
scientific data for managing West Coast marine
fisheries. FRAM researchers develop models for
managing multispecies fisheries; design programs tc
provide information on the extent and characteristic
of bycatch in commercial fisheries; look at methods
to reduce bycatch; and provide trained observers
aboard commercial vessels to help quantify bycatch.
Other FRAM researchers characterize essential
habitats for key groundfish species and investigate
the design, feasibility, function, and value of marine
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protected areas.

Stock Assessments
Dr. Michael Schirripa and other assessment team
members carried out stock assessments during the
period of this report for two shelf rockfish species.
The results will be used by the Pacific Fishery Man-
agement Council to recommend future harvest
levels that will meet national and Council standards
to obtain optimum yield, prevent overfishing, and
rebuild overfished stocks to levels that can support
an optimum sustainable fishery. The assessment of
yelloweye rockfish (Sebastes ruberrimus) was de-
signed to determine the historical and current
abundance, productivity, and fishing mortality of
this stock. Yelloweye rockfish are highly prized by
sport fishers due to their size, beauty, and quality
and by commercial fishers due to high market
demand. An assessment of canary rockfish (Sebastes
pinniger) also was completed that indicates a decline
of this species has been arrested. Rebuilding will
either be extraordinarily slow, if recent low recruit-
ments are indicative of the stock's long-term poten-
tial, or faster, if recruitments more quickly return to
a higher level.

Sablefish Research
In a cooperative project, Dr. Michael

Schirripa studied depth distribution of West Coast
sablefish using industry vessels and pot gear to fish
in a systematic manner in an effort to describe the
boundary of the sablefish stock in terms of depth. In
part one of this investigation, pot gear sets were
made in the same areas and at the same time as
those sampled by the ongoing NWFSC bottom trawl
survey (300-700 fathoms) in an effort to estimate a
catch per unit effort (CPUE) conversion factor and
area-fished between the two gear types. In part two,
the team made pot gear sets in waters deeper than
those surveyed using the trawl gear (700-1200
fathoms). Preliminary results indicate that sablefish
exist out to depths of 900 fathom, although not
necessarily in great numbers.

Unassessed Groundfish Species
Graduate student Stacey Miller completed a qualita-
tive analysis of minor species comprising the slope
rockfish management assemblage using existing

fishery research data to evaluate the status of the
unassessed rockfish species and identify populations
that may be at risk of severe decline. Of the 82
species identified in the Pacific Fishery Management
Council's groundfish fishery management plan,
formal stock assessments are conducted on only
about 20 of these species. The minor species have not
been assessed by traditional statistical stock assess-
ment methodology primarily because they are not
commercially or recreationally important or abun-
dant. Consequently, there has been a paucity of
information available. A final report is expected in
the summer of 2003.

Cooperative Resource Survey
During 2002 the FRAM survey team, with half its
members at the HMSC, conducted the fifth annual
bottom trawl resource survey for Dover sole, sable-
fish, shortspine and longspine thornyheads, and
other groundfish inhabiting the slope zone (100 to
700 fathoms deep) off the coasts of Washington,
Oregon, and California. These surveys are designed
to provide information to determine the relative
abundance of these species in the region and to
characterize their distribution. The team uses
chartered commercial fishing vessels to conduct
independent, replicate surveys. Fishing vessels Ms.

Excalibur, Sea Eagle, and Captain Jack were
contracted to survey the area from Cape Flattery,
WA to the Mexican border in Southern California,
beginning in the later part of June and continuing
through the first week of October. The division also
conducted an experiment in the shelf depth (30-60
fathoms) to examine fishing performance of the
standard survey net.

West Coast Groundfish Observer Program
The West Coast Groundfish Observer Program,
created in the summer of 2001, has continued to
successfully deploy observers on commercial West
Coast groundfish vessels. The cooperative program
between NOAA Fisheries and Pacific States Marine
Fisheries Commission is based in Seattle, Washing-
ton. A central coast coordinator, Allen Cramer, is
based with FRAM at the HMSC. Two training
sessions were held in 2002. Eight observers were
added in March and thirteen in July, totaling 40
active observers during the most intensive period of
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fishing. The observers' duties include collecting
estimates of total catch and discarded catch, species
composition and biological samples. They also
collect fishing effort data that includes position,
depth, and gear used.

Cooperative Ageing Unit
The NWFSC continues its collaborative effort with
Oregon Department of Fish and Wildlife and the
Pacific States Marine Fisheries Commission to
maintain a laboratory dedicated to the ageing of
West Coast groundfish. In 2002, the lab was physi-
cally moved from the NAL building to the new
Barry Fisher Building, and the laboratory hired four
additional age readers for a total of six. Six new
Leica stereomicroscopes were purchased to increase
otolith reading resolution. The laboratory aged
otoliths for assessments on darkblotched, hake, and
Pacific Ocean perch, as well as a number of sablefish.
Michael Schirripa is FRAM's liaison with the project.

Habitat Investigations
During the past decade a number of regional inter-
disciplinary groups have come together to apply
innovative approaches to the study of fish habitat.
The formation of these interdisciplinary groups was
a bottom-up phenomena encouraged by technologi-
cal advances and funded and facilitated by NOAA's
National Undersea Research Program (NURP). The
NWFSC FRAM habitat team, led by Waldo
Wakefield, has been working with these groups to
link the fields of marine geology and fisheries in
order to study the habitat ecology of commercially
important species of fish. A few of the projects
underway during 2002-2003 follow.

A. Habitat Studies for West Coast Groundfish
Heceta Bank is the largest of the heavily fished rocky
banks on the outer continental shelf off Oregon.
Since the late 1980s this bank has been a primary
focus of groundfish habitat investigations. The
FRAM Division formed an interdisciplinary team
with the Southwest Fisheries Science Center Santa
Cruz Lab, Pacific Marine Environmental Laboratory,
Oregon State University, Washington State Univer-
sity Vancouver, and others to concentrate research
using a remotely operated vehicle and a submersible
on Heceta Bank (although recently the team has
expanded the geographic boundaries to include a
larger portion of the shelf break off central Oregon).
The first two phases of the work were published in

2002 in Fishery Bulletin.

The third phase of the study represents an on-going
NOAA NURP program with additional support
from NOAA's Office of Ocean Exploration to con-
duct an interdisciplinary and comprehensive study
of the habitats of the Bank, using state-of-the-art
survey strategies, instrumentation, and data analy-
sis.

The project is focusing on identifying the scales with
quantifiable relationships between groundfish
populations and morphology/texture, factors that
control these relationships, changes that have oc-
curred in the fish populations and habitat after a
decade, and the likelihood of the existence of natural
refugia on the Bank.

B. Geologic and Geophysical Bottom Character
Database and GIS for U.S. West Coast Groundfish The
database and GIS project for West Coast Essential
Fish Habitat is a joint effort between Chris
Goldfinger, Chris Romsos, Rondi Robison, Randall
Milstein, and Beth Myers (COAS, OSU) and Waldo
Wakefield of the FRAM Division. The goal of this
program, begun in 2001, is to create and use a
comprehensive, helpful and easily accessible, multi-
layered GIS database and associated CD-ROM-bases
distributed products for groundfish habitat assess-
ment in the Pacific Northwest. During the last 6
months of 2002, significant progress was made on
the completion of geologic habitat maps for Oregon
and Washington. In October 2002, the team deliv-
ered an interim series of habitat GIS layers to Pacific

States Marine Fisheries Commission for NOAA
Fisheries to use. The interim habitat maps are now ir

use at the Northwest Fisheries Science Center.

C. Evaluating Electro-Optic Imaging Technology

to Characterize Essential Groundfish Habitats and Detect

the Impacts of Fishing - The joint electro-optic imaginf
technology project was undertaken to characterize
essential groundfish habitats and detect the impacts
of fishing. This project was initiated in 2001 and
continues as an ongoing advanced technology
project. Co-principal investigators Mary Yoklavich
and Churchill Grimes (NOAA Fisheries, SWFSC),

along with Waldo Wakefield (FRAM Division) and
H.G. Greene (MLML), conducted a 9-day field test o
laser line scan imaging technology (LLS) to charac-
terize and explore benthic habitats in and around th
Big Creek Ecological Reserve within the Monterey
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Bay National Marine Sanctuary off the central
California coast. The goal was to evaluate the use of
LLS to assess the distribution and abundance of fish,
megafaunal invertebrates, and seafloor habitats, and
to compare LLS images with those acquired from
side scan sonar and a remotely operated vehicle.

D. Comparison of Submersible Surveys on Heceta
Bank, Oregon: Changes in Groundfish Populations after a
Decade - During fall 2002, a major submersible dive
series was completed on Heceta Bank with the Delta
submersible. The purpose of the project was to
conduct a comparison of habitat-specific abundances
for groundfish inhabiting the Bank between surveys
completed in the late 1980's and the present. The
survey followed the historical methodologies, using
the same submersible, and took place during the
same season. It shared some of the original pilots
and was restricted to the original observers (Hixon,
Stein, and Barss). The interdisciplinary project
involved Waldo Wakefield (FRAM Division), Brian
Tissot (Washington State University Vancouver),
Mark Hixon (OSU), David Stein (NOAA OAR),
William Barss (ODFW Newport), Mary Yoklavich
(SWFSC Santa Cruz), and Julia Clemons (FRAM
Division).

E. Unveiling A Submerged Portion Of The
Ancient West Coast Of North America And The Passage
Of The First New World Explorers - During spring and
summer of 2001, an interdisciplinary and diverse
consortium of scientists conducted an exploration of
Astoria Canyon. Those involved with the project
called Continuing Lewis and Clark's Legacy: Explor-
ing the Habitats of Astoria Canyon, Oregon through
NOAA's new Program in Ocean Exploration
mapped, explored, and documented the physical,
chemical, and biological systems of this canyon.
(See website: http: / /www.oceanexplorer.noaa.gov/
explorations/lewis clarkOl /lewis clark01.html)
In 2002, the original team of ocean exploration
scientists was joined by new colleagues and contin-
ued their work off Oregon. An archaeological com-
ponent to the exploration effort was added. Ocean
Exploration offers a new opportunity to "uncover"
submerged ancient shoreline areas of North
America. A mapping program and detailed investi-
gations with an ROV are expected to yield exciting

new information about the Oregon margin. The
exploration team spent four days surveying an area
of the Oregon margin between Heceta Bank and
Lincoln City to create a detailed map of an area
greater than 550 square statute miles within a depth
range of from 80 915 meters (262 3001 feet). The
newly derived map includes details of the
paleoshoreline located southwest of Newport,
Oregon that has never been seen before.

F. Updating of the habitat requirements of Pacific
Coast groundfish species In 2002, the habitat require-
ments of the 82 groundfish species on the West
Coast as previously published were updated by Dr.
Bruce McCain and Stacey Miller. This update is
required by Essential Fish Habitat regulations that
indicate Fishery Management Councils and NOAA
Fisheries should periodically review and revise the
EFH components of Fishery Management Plans at
least once every 5 years. Dr. McCain and Stacey also
began the process of entering the habitat information
into a database that will be used to evaluate habitat
associations of key groundfish species using the
above-mentioned habitat GIS for the U.S. West
Coast.

V. Resource Enhancement and Utilization Tech-
nologies Division (REUT) (NWFSC: Dr. Peter
Lawson, Heather Stout)

Dr. Peter Lawson and Heather Stout represent the
REUT Division in Newport. Lawson's principal
research interests focus on effects of climate and
habitat change on population dynamics of Oregon
coastal natural coho salmon. Three major projects
are currently underway.

Coho Salmon Ecology

Climate conditions influence both freshwater and
marine survival of coho salmon. Dr. Lawson, in
collaboration with researchers at the University of
Washington and NMFS' Alaska Fisheries Science
Center, has developed statistical and simulation
models of coho salmon life-history interactions with
climate. These models will help understand the
variability in coho population sizes and potential
implications of climate change to this species. Coho
salmon populations in freshwater are structured by
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the spatial stream network and dependent on ad-
equate quantity and quality of habitat. In coopera-
tion with the Coastal Landscape Analysis and
Modeling Study (CLAMS) of the the US Forest
Service PNW Research Lab Dr. Lawson is embed-
ding a habitat-based coho salmon life-cycle model
into a GIS data base. This will allow investigation of
effects of upslope and instream habitat change on
coho salmon populations. Integration with the
climate models will further enhance our understand-
ing of coho salmon population dynamics.

Salmon Harvest Management

Dr. Lawson also provides technical advice to fishery
management agencies through his seat on the Scien-
tific and Statistical Committee of the Pacific Fishery
Management Council and the Coho Technical
Committee of the Pacific Salmon Commission.

Salmon Recovery Planning

Formal recovery planning for salmon populations
listed under the Endangered Species Act is a com-
plex process involving both scientists and
policymakers. NMFS is forming recovery teams to
create plans for all listed salmon in several broad
geographic areas. (For more information about the
process, see hap: / /www.nwfsc.noaa,gov/cbd /t-rt/
.) The first step in this process is the development of
biological goals for the recovery of salmonid species,
a task that is assigned to "Technical Recovery
Teams" (TRTs). Pete Lawson (co-chair), Heather
Stout, and Tom Wainwright (FE Division) work with
the Oregon and Northern California Coast TRT,
which considers listed coho salmon along the coast
from the Columbia River to Punta Gorda in Califor-
nia. This work involves identifying independent
populations in the region using genetic, habitat, and
behavior information and assessing conditions for
viability of the populations identified. The work is
done in collaboration with scientists from the NMFS
Northwest and Southwest regions, Oregon Depart-
ment of Fish and Wildlife, California Department of
Fish and Game, U.S. Forest Service, U.S. Department
of the Interior, tribal agencies, and universities.

VII. NMFS Enforcement Division

Special Agent Joe Kuczur, Jr. is now located at the
Newport Research Station. He is responsible for
enforcing 30 federal statutes. Most of his responsi-
bilities derive from the Magnuson-Stevens Fishery
Conservation and Management Act, the Marine
Mammal Protection Act, and the Endangered
Species Act. Groundfish, salmon, and marine
mammals are presently his key concerns.
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National Oceanic and Atmospheric
Administration
Pacific Marine Environmental Laboratory
Ocean Environment Research Division

Dr. Stephen Hammond, Division Leader

The 2003 fiscal year was a productive one for
NOAA's Pacific Marine Environmental Laboratory
research staff at the OSU Hatfield Marine Science
Center. The Vents program is an interdisciplinary
research effort discovering and quantifying the
effects of submarine volcanic and hydrothermal
activity on the ocean. The Division's team of Princi-
pal Investigators, which also includes scientists and
technical support staff working through the Oregon
State University, Cooperative Institute for Marine
Resources Studies, collaborate with colleagues from
other government agencies and many universities
both in the United States and abroad creating a team
that has expertise in chemical, physical, geological,
and biological oceanography.

In February, an interdisciplinary team of
scientists explored the submarine volcanoes of the
Mariana Arc lying north of Guam in the western
Pacific. This is the first dedicated exploration of the
submarine hydrothermal systems of the Mariana
Arc. We were fortunate to have been given the
opportunity to carry out a systematic exploration of
an area of the ocean about which so little is known.
Five hydrophone moorings were deployed at inter-
vals along the arc and will record data for the next
seven months. Our surveys covered more than 10
degrees of latitude from the southernmost Mariana
Arc at 12° N to its intersection with the Izu-Bonin
Arc at 23° N. We found at least 10 new hydrothermal
sites on this expedition and verified continued
activity at two previously known sites. Additional
sites may well be found during the course of labora-
tory analyses of the 3055 water samples collected.
We are looking forward to looking in detail at this
rich new data set over the next year there are sure
to be some scientific surprises in it. We're also
thinking ahead to the next phase of the Submarine
Ring of Fire Program using a remotely operated
vehicle that will descend to the submarine volcanoes

in search of the hydrothermal vents we now know to
exist on some of them.

The Vents program also marks continuing
success of the PMEL T-Phase real-time acoustic
detection project. Scientists involved in this project
use U.S. Navy hydrophones to detect and locate
submarine volcanic eruptions. The eruptions are
then studied to determine their ocean environmental
impacts. The Navy hydrophones are also continuing
to detect and track several species of whales in the
North and Equatorial Pacific. This work is produc-
ing new discoveries about whale migration patterns
and the geographic boundaries of some whale
populations. Throughout the year, the Navy hydro-
phones were again supplemented by the deploy-
ment of arrays of autonomous hydrophones that
both extend and refine the area of the Pacific being
acoustically monitored.

Communication of the group's scientific and
technical achievements and educational outreach
continue to he high priorities. Our website can be
viewed at: http: / /www.pmel.noaa.gov /vents /
home.htrn1
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U. S. Department of Agriculture
Agricultural Research Service (ARS)

Dr. Mark Camara, Shellfish Geneticist

ARS, the newest federal agency to establish a pres-
ence at HMSC is the U.S. scientific research agency
responsible for solving agricultural problems of
national importance. ARS research develops solu-
tions to a wide range of problems related to food
and agricultureproblems requiring long-term
commitment of resources and problems unlikely to
have solutions with the quick commercial payoff
that would convince private industry to do the
research. The ARS mission at HMSC is to work with
the growing shellfish aquaculture industry in the
Pacific Northwest region to address issues such as
summer mortality in oyster growing areas, to de-
velop stocks of other commercially important shell-
fish, and to seek alternatives to chemical methods to
control pests in shellfish farms. The first USDA
scientist at HMSC, Mark Camara, was recruited in
the FY 2002-2003 to develop a research program in
shellfish genetics. Camara was previously the Breed-
ing Research Manager for the Aquaculture Genetics
and Breeding Technology Center in Gloucester,
Virginia where he conducted similar research on
east coast oysters and clams. He arrived in Newport
in May of 2003 and is moving quickly to equip his
laboratory and recruit technical staff. Recruitment is
already underway for the second Ph.D.-level scien-
tist an ecologist, and a third position for a food
scientist is anticipated in the near future

The overall research objective of the shellfish genet-
ics project is to combine state-of-the-art quantitative
and molecular genetics techniques and breeding
theory towards genetic improvement and the devel-
opment of improved shellfish breeding stocks for
Pacific Northwest shellfish aquaculture. This pro-
gram will work in close collaboration with the
Molluscan Broodstock Program. The long-term goal
is to realize genetic improvement in economically
important factors such as growth rate/efficiency,
reproduction, survival, disease resistance, and
product quality. While these efforts are still in their
infancy, Camara expects to initiate work on several
fronts simultaneously including:

The development and optimization of
methods for using existing molecular genetic
markers to estimate genetic relatedness
among individuals and to assess the overall
level of inbreeding in currently available
broodstocks of the Pacific oyster, Crassostrea
gigas (especially MBP stocks)
The determination of critical levels of relat-
edness among parents that lead to inbreed-
ing depression in C. gigas with the goal of
developing simple tests for use in the aquac-
ulture industry
The development of reliable molecular
genetic markers in the Kumamoto oyster,
Crassostrea sikamea and using them to assess
the genetic diversity available in the small
broodstock populations currently available
in the region.
The development of single nucleotide
polymorphism (SNP) markers in C. gigas for
future use in genetic mapping studies of the
genetic basis of important traits.
Quantitative genetic assessment of the levels
of genetic variation available for reproduc-
tive traits such as tendency to spawn in the
field, responses to laboratory conditioning
treatments, and sex ratio in C. gigas as well
as the genetic correlations among these trait
and between these traits and components of

yield.
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U.S. Fish and Wildlife Service
Oregon Coastal Field Office

Roy Lowe, Project Leader
The Oregon Coastal Field Office supports U.S. Fish
and Wildlife Service (Service) employees from the
National Wildlife Refuge Division and the Division
of Ecological Services. Refuge personnel are
responsible for the operations and management of
six National Wildlife Refuges (NWR) spanning the
Oregon coastline. These refuges include three
estuarine refuges (Bandon Marsh, Nestucca Bay, and
Siletz Bay), two marine refuges (Three Arch Rocks
and Oregon Islands), and a small old growth forest
refuge at Cape Meares. Currently, Oregon Coast
National Wildlife Refuge Complex has seven
permanent employees, 2 temporary employees and 3
AmeriCorp enrollees. Refuge staff focus primarily
on six priorities: 1) land acquisition, 2) habitat
management and restoration, 3) biological surveys,
4) monitoring, 5) research, and 6) environmental
education and outreach.

The Refuge Complex has an active land acquisition
program at Siletz Bay, Nestucca Bay, and Bandon
Marsh refuges. At Bandon Marsh NWR, purchase of
two tracts totaling 111 acres and a 34-acre donation
of land valued at $400,000 this year along the lower
Coquille River, allows the refuge to begin the
planning process for restoration of over 400 acres of
tidal marsh.

Acquisition of land within and around Neskowin
Marsh at Nestucca Bay Refuge continued this year.
With the addition of a 27.5-acre donation of land on
the north end valued at $350,00, the Service now
owns almost two-thirds of the marsh. This unique
wetland contains a variety of freshwater wetland
types including bogs and fens, some of which are
exceedingly rare both on the Oregon coast and
throughout the Pacific Northwest. Purchase of
additional lands around the marsh is currently
under negotiation. A donation of 2 acres of land
valued at $5,000 was accepted at Siletz Bay NWR.
Additional parcels are being pursued here also.

Annual wildlife surveys included the monitoring of

nesting seabirds (e.g. common mune, Brandt's
cormorant and pelagic cormorant), peregrine
falcons, bald eagles, Aleutian and dusky Canada
geese, black brant, wintering waterfowl, brown
pelicans, neotropical migratory songbirds, and
Steller sea lions. Special studies are continuing on
juvenile salmonid use of Siletz Bay wetlands. The
study is being done in cooperation with the
Confederated Tribe of Siletz Indians and the U.S.
Forest Service. A coastwide cormorant survey will
be undertaken in summer 2003.

The Refuge Complex is establishing a South Coast
office at Bandon Marsh NWR, and a manager will bE
on site by mid-June 2003. This is the first field
station to be staffed by the Complex and will
increase, by leaps and bounds, the Service's ability
to manage and monitor south coast resources.

Environmental education efforts increased
tremendously this year. Nearly a hundred local
students participated in the Junior Duck Stamp
curriculum and art contest which links science with
art. The Shorebird Sister Schools program was
established in a local school and combined
classwork and field trips to introduce 4th and 5th
graders to shorebird habitat requirements and
migration. A class from Salem conducted detailed
scientific studies in Neskowin Marsh, and a class
from Coquille engaged in surveys and bird nest box
building as part of the Earth Stewards program. In
addition, Refuge staff presented training on coastal
wildlife resources to volunteer interpretive groups
from Cannon Beach to Gold Beach, and slide shows
featuring coastal wildlife and the Oregon coast
refuges were given to many different interest
groups.

Projects that have been recently accomplished or wil
be initiated in 2004 to improve public use, or to
improve habitat and facilities, include:

Two fully accessible wildlife viewing decks were
constructed at Cape Meares NWR and State
Scenic Viewpoint. This project, a partnership
with Oregon State Parks and the Friends of Cape
Meares Lighthouse and Wildlife Refuge, also
includes the design and installation of additional
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interpretive panels and the replacement of worn
and damaged panels, to be completed in fall
2003.

The "Falcon Cam", a remotely operated real-time
wildlife monitoring camera positioned to
monitor the peregrine falcon nest at Cape
Meares, was installed. This camera allows
visitors and refuge staff to view an active nest
from the comfort of the lighthouse.

Reforestation of a sizable tract of coniferous
forest at Nestucca Bay NWR continues. Local
school groups from south Tillamook County
have contributed greatly to this effort.

Planning and preparation continued for an
intertidal wetland restoration project at Siletz
Bay NWR, to be constructed August /
September 2003.

Construction was initiated on a maintenance
shop at Bandon Marsh. The shop will be
completed in fall 2003.

Construction of a bunkhouse at Bandon Marsh
in the final planning stages and will be
completed in fall 2003.

Construction of expanded maintenance shop
facilities at Nestucca Bay is under design and
will be completed by fall 2003.

Construction of a parking lot and viewing deck
at the Ni-les'tun Unit of Bandon Marsh NWR is
under design and will be completed by spring
2004.

Construction of a protective barrier for beach
access from the north trail at Coquille Point
(Oregon Islands NWR) is in permit review and
will be completed during summer 2003.

Two biologists assigned to the Ecological Services
staff in the office are charged with advancing
conservation objectives throughout coastal
watersheds. Ecological Services' responsibilities
include implementing the protection and recovery
mandates of the Endangered Species Act;
administering an Oregon Coastal Program; and
providing technical assistance to Federal, State, and
local conservation and restoration efforts. Ongoing
activities include western snowy plover recovery,

is restoring water quality and habitat function in
coastal watersheds, and conservation and
restoration of sensitive habitats such as estuaries,
coastal strand, and wetlands.

EDUCATION
Guin Library
Janet Webster, Librarian

As one of Oregon State University's libraries, the
Guin Library houses a strong collection of marine
related information. The OSU Libraries completed
our strategic vision for the next five years, no easy
task given the rapidly changing world of libraries.
Consequently, those of us at the Guin Library work
towards implementing that vision.

Provide effective, sustainable services that are
tailored to defined user communities.
A continuing challenge is providing service to the
variety of users at the HMSC. Iris addition to the 100
OSU faculty, staff and students, we have 200 state
and federal employees who view the Guin Library
as their library. We spend a good deal of time
identifying users and the suite of services we can

provide them legally and given the levels of fund-
ing. Currently, we are working to improve elec-
tronic means of requesting and delivering informa-
tion. This includes sending researchers scanned
articles as well as subscribing to more electronic
versions of journals.

Advocate strengthening the university's technologi-
cal infrastructure and support services.
The OSU Libraries and various units of the HMSC
purchased a Polycom unit that enhances video
conferencing. It allows faculty at the HMSC to
attend meetings virtually and improves communica-
tion between the main campus and Newport.

Collaborate with private and public institutions to
enhance resources and services.
The Guin Library participates in the IAMSLIC
Z39.50 Distributed Library. (http:/ /
library .csumb.edu / cvamus ill / search.php), a
project aimed at facilitating international resource
sharing among marine and aquatic science libraries.
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The Guin Library has participated in this project
since its inception believing in resource sharing as a
strategy for building other types of collaborations.
For example, we now have excellent relationships
with several libraries in Mexico who in turn are
helpful when we need obscure Mexican publica-
tions. The Guin Library is the top lender in this
system, beating out the Scripps Library and the
WHOI/MBL Library.

Seek grant funds and private support to augment
state budget support for programs and services.
Through the HMSC, the Guin Library received
$24,000 in TRF funds to replace public access com-
puters.

Increase library research and scholarship.
Janet Webster, the librarian, presented two OSU
Libraries Faculty Seminar Series. The first was with
Dr. Herlocker from the Computer Science Depart-
ment titled "The Tsunami Digital Library: Computer
Science and Librarianship Creating Waves." The
second was with her colleague, Loretta Rielly on the
effectiveness of library instruction. She also contin-
ues her research efforts in the areas of digital librar-
ian and collaborative filtering, use of bibliographies
as outreach tools, and needs assessments for non-
academic information seekers.

Staff Highlights
Janet Webster completed her year as president of the
Oregon Library Association in September, and
continues to serve on a taskforce examining manage-
ment options, works on stable funding for the
statewide summer reading program, and plans
implementation of the OLA MLS Scholarship. She
participated in the annual conference of marine
science librarians in Mazatlan, Mexico where she
helped facilitate planning for expanding the marine
science libraries' network into Latin America. Janet
was appointed to the University of Washington's
Information School Master's of Library Science
Advisory Board in November 2002. In April 2003,
the Oregon Library Association recognized her as
the Librarian of the Year.

Susan Gilmont co-chairs the Continuing Education
Committee of the Support Staff Division of OLA and
continues to use the distance education option at
OSU to work on her bachelor's degree. Judy Mullen
helped plan and implement the art show component
of the 2003 HMSC SeaFest.

Oregon State University

For over twenty years, OSU students have been
coming to OSU's Hatfield Marine Science Center
(HMSC) in Newport to enrich their education with
on-site, hands-on learning. Oceanography, fisheries,
zoology, botany and biology students have im-
mersed themselves in the coastal environment and
interacted with fishermen, resource managers,
policy makers, research scientists and each other.
Studying the ocean and its nearshore and estuarine
habitats, going to sea and trawling for samples in the
bay, and conducting experimental work in tanks
with a first-rate seawater system can only be done
on the coast. Majors from several OSU colleges who
have completed a term at the HMSC invariably
mention that it was the best, and most memorable
educational experience during their years at OSU.

Students live in apartment units on the HMSC
campus and develop a real sense of camaraderie.
The location is close to study sites and also in close
proximity to the fishing industry. Students also
benefit from access to the agencies on the HMSC
campus. A number of courtesy faculty in each of
these agencies link students to unique research
facilities, resource managers and front-line research
scientistsand to potential internships and job
opportunities.

Internships at the HMSC
HMSC provides a real variety of internships, which
provide university students with the opportunity to
gain authentic experience in their field of study.
Each student is supervised by a research scientist,
while conducting original research, whether at OSU
or one of the on-site agencies. The practical experi-
ence gained as interns at HMSC has proven to be
extremely useful in students' future career paths.
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During 2002 the Hatfield Marine Science Center, in
collaboration with state and federal agencies, offered
more internships than in any previous year. Twelve
undergraduate students from around the world and
across the nation spent the summer at HMSC work-
ing on a diverse range of scientific investigations. A
student from Columbia studied the effects of turbid-
ity upon foraging by juvenile marine fishes with
researchers from NOAA/NMFS Alaska Fisheries
Science Center. A student from France analyzed
shell morphologies of the Pacific oyster, while other
interns from OSU studied gut contents of fish taken
in the Astoria Canyon. Working with a scientist
from OSU's Coastal Oregon Marine Experimental
Station (COMES), an intern from Minnesota used
biochemical genetic techniques on seal scat to iden-
tify their salmon prey species. Researchers from
OSU's Fisheries and Wildlife, Cooperative Institute
for Marine Resource Studies (CIMRS), HMSC's
Visitor Center, NOAA/NMFS Northwest Fisheries
Science Center, and the EPA also mentored interns
in topics ranging from Artemia culture and assessing
juvenile flatfish abundance to determining the
feeding habits of jack mackerel.

Fall term students aboard research vessel

Fisheries Classes
Drs. Selina and Scott Heppell coordinate the depart-
ment of Fisheries and Wildlife's fall quarter marine
fisheries program at the HMSC. A highlight is the
Coastal Ecology and Resource Management class, a
two-week, team-taught, all-day intensive field and
lecture session that introduces students to the fish,
wildlife and ecology of the Oregon coast, to Oregon
coastal communities, and to current resource issues.
The format is one-third lecture and two-thirds field,

lab and community trips. Students visit net makers,
fish plants, commercial docks, and other marine
"players" and take two charter boat trips to study
birds and mammals. They also go to the South
Slough National Estuarine Research Reserve to
study coastal restoration issues. After the first two
intensive weeks, the students continue to meet in a
seminar format for two hours every other week
while they take a variety of other fisheries courses.

Marine Conservation Science and Policy, Z465
During winter term, HMSC hosted a unique gradu-
ate course, "Marine Conservation Science and
Policy," offered by the OSU's Zoology Department.
The course introduced students to the science-policy
interface as it informs ocean policy at the national
and state levels. Dr. Jane Lubchenco, Wayne and
Gladys Valley Professor of Marine Biology and a
Distinguished Professor of Zoology at OSU, and
David Festa, Policy and Strategic Planning Director
at the Department of Commerce during the Clinton
Administration, were lead instructors, bringing
scientific knowledge and insights from "inside the
beltway" to the students. Hatfield Marine Science
Center was home to two, intensive weekend sessions.

of the course.

Twenty-five students from four OSU departments
(Agricultural and Resource Economics, Fisheries and
Wildlife, Marine Resource Management, and Zool-
ogy) and the U0 School of Law enrolled. Course
activities ranged from lectures and discussion to
student projects. Students learned how policy is
made and what the roles of science are in the deci-
sion-making process, and put that knowledge into
action through participation in mock briefings to
members of Congress, Governors, Secretaries of key
Federal agencies, and senior agency staff. Student
groups worked together to develop science and
policy briefing papers about six topics under consid-
eration by two landmark commissionsthe Pew
Oceans Commission and the National Commission
on Ocean Policythat conducting the first broad-
scale examination of ocean policy in 30 years. Topic
included Coastal Development, Invasive Species,
Ecological Effects of Fishing, Marine Reserves,
Aquaculture, and Fisheries Science and Manage-
ment.

In addition to Dr. Lubchenco and Mr. Festa, student
benefited from having a number of guest lecturers
involved in the course. Staff from the Communica-
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tion Partnership for Science and the Sea (COM-
PASS), the Partnership for Interdisciplinary Studies
of Coastal Oceans (PISCO), the Natural Resources
Defense Council, the Oregon Ocean Management
Program, the David and Lucile Packard Foundation,
and Audubon Society of Portland all contributed
their knowledge and experience as the students
contemplated how science can inform ocean policy
and honed their communication skills.

Along with these guests, a distinguished OSU
alumnus joined the lead instructors during the first
weekend session at HMSC. Dr. Andrew Rosenberg,
Dean of the Life Sciences College at the University of
New Hampshire, shared his expertise about ocean
policy and governance, fisheries politics and law,
and activities of the National Commission on Ocean
Policy. In particular, the students learned from (and
were entertained by) Andy's candid war stories
from his long career as a fisheries scientist and
agency administrator.

Students learning to test water quality

Ornamental Fish Medicine
Dr. Miller-Morgan is the first College of Veterinary
Medicine faculty to be permanently based at the
HMSC. He has developed a course, Ornamental Fish
Medicine, for senior veterinary students. This course
is offered spring quarter at the HMSC. Dr, Miller-
Morgan taught a section of the Special Species
Medicine course offered to junior veterinary stu-
dents. His section, An Introduction to Ornamental
Fish Medicine, introduces students to the practice of
pet fish medicine as a component of a traditional
veterinary practice. Dr. Miller-Morgan also taught a
continuing education seminar, Introduction to
Ornamental Fish Medicine for practicing Veterinar-
ians, at the annual Oregon Veterinary Conference.
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Aquarium Science Degree Program

Oregon Coast Community College
Bruce Koike, Director

In 2001, the Oregon Coast Community College
submitted a grant proposal to the National Science
Foundation in hopes of securing funds to develop
and implement an Aquarium Science Program. In
this grant proposal, letters of support from then
University President Paul Risser and the Director of
the Hatfield Marine Science Center, Dr. Lavern
Weber (now retired) were incorporated. The stated
institutional commitments to enhance the educa-
tional process, a pledge of cooperation, and willing-
ness to provide student-learning opportunities
enabled the Aquarium Science Program to develop
an incredibly strong and attractive grant proposal.
Though new individuals now provide guidance and
vision to OSU and OSU/HMSC, support is continu-
ous and strong.

Starting in the fall of 2003, the Oregon Coast Com-
munity College will begin instruction in Aquarium
Science as a National Science Foundation-Advanced
Technological Education funded project. The rela-
tionship with OSU/HMSC becomes even more
closely tied together as most of the courses will be
taught in leased classroom space at the Hatfield
Marine Science Center. Students will also develop
hands-on skills through practicum experiences while
working besides HMSC and Oregon Coast
Aquarium aquarists.

At this time 21 individuals have committed to begin
this program in September. The program has at-
tracted individuals from inside and outside of
Oregon. Besides Lincoln County, individuals from
Benton, Douglas, Lane, Tillamook and Umatilla
counties will begin their studies this fall. Individu-
als from Avalon (CA), Boise (ID), Duluth (MN),
Seattle and Brush Prairie (WA) will also be relocat-
ing to Lincoln County this summer. Graduates of
the Aquarium Science program will be prepared to
work in aquatic animal husbandry departments at
zoos, public aquariums, aquaculture facilities, fish
hatcheries, and ornamental fish enterprises. The
origin of this two-year program is based on the need
for skilled personnel due to the tremendous expan-
sion in these aquatic animal industries.

The Aquarium Science students have been presented
with a great learning opportunity through the OSU/
HMSC partnership. The resource of facilities, staff
expertise, and student learning opportunities is
tremendous. This truly is a partnership to develop
critical skills in motivated individuals who wish to
make a positive impact in the aquatic animal profes-
sion.

Clownfish aquarium prepared by AqS students

48



HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2002-2003

Student Enrollment

Fall Class 2001. 2002
FW 407/507 Seminar 11 13
FW 420X/520X Ecology/Mgmt of Marine Fish 19 19
FW 426X/526X Coastal Ecology & Res. Mgmt NA 19
FW 431/531 Dynamics of Marine Biological

Resources NA 21
FW 452x Freshwater Fish Biology NA 16
FW 455x/555x Sampling & Analysis of Mar Fish NA 11
FW 465/565 Marine Fisheries 23 NA
FW 494/594 Diseases & Parasites of Marine

Fish & Invertebrates 8 14
FW 497/597 Aquaculture 6 6
FW 498/598 Aquaculture Lab 8 NA
FW 590x Coastal Population Genetics NA 9

Winter 2002 2003
AqS100 (OCCC) (Pilot) Introduction to Aquarium Science NA 15
Z465 Marine Conservation Science & Policy NA 25

Spring 2002 2003
Bi 450/451 Marine Biology 19 NA

Summer 2002 2003
FW 408/508 Project GLOBE 23 NA
FW 599 Symbiosis in Coastal Ecosys 10 NA
FW 599 Estuarine Ecosystem 11 NA
FW 599 Marine Invertebrates 9 NA
FW 599 Coastal Biology NA 10
FW 599 Pac NW Environ. Issues NA 4
HSTA 499/599 Integrating Science History 11 NA
OC 599 Biological Oceanography 11 NA



Student Awards and Scholarships
A number of research awards and scholarships have been made possible by the generosity of various donors,

each tailored to their specific interests. The following are descriptions of the awards and this year's recipients.

Curtis and Isabella Holt Marine Education Fund

Purpose: To foster education in the marine sciences by providing financial support to undergraduate or
graduate students pursing marine science studies. The proposal should have definite educational output for a

course, public education or extension, and be marine related.

Carrie Newell ($6,000), "Are mysid shrimp the primary food source of gray whales?"

Walter G. Jones Fisheries Development Award
Purpose: To encourage graduate work in subjects which contribute to fisheries development

Ford Evans ($1,300), "Genetic diversity in marine invertebrates"

Mamie Markham Research Awards
Purpose: To provide needed research funds for graduate projects with high scientific merit, with preference
given to projects utilizing the facilities of the HMSC.

Ford Evans ($2,025), "Genetic diversity in marine invertebrates"
Jaime Gomez-Gutierrez ($5,000), "Fecundity and parasitic ecology of euphausiids"
Crystal Hackman ($3,400), "Effects of diet and salinity on juvenile Chinook salmon"
David Hering ($8,000), "Estuarine movements of juvenile Chinook"
Paul Lang ($5,400), "Profiling thermal stress-induced gene expression in Pacific oysters"
Kathleen O'Malley ($5,400), "Do migrating salmon use a clock?"
Roly Russell ($8,990), "Algal ecophysiology, group analyses and biodiversity"
David Stick ($5,000), "Characterization of microsatellite loci in Oregon native oysters"

Lylian Brucefield Reynolds Scholarship
Purpose: Tuition assistance for graduate students in residence at the HMSC
Paul Lang ($1,000), "Profiling thermal stress-induced gene expression in Pacific oysters"

Anja Robinson Fellowship
Purpose: To provide support for graduate students in shellfish aquaculture research at the HMSC

Not given in 2003

Wiancko Internships
Purpose: To foster marine science education for both the intern and the general public through interpretation
projects in the Visitor Center and public education program

Bill Hanshumaker ($3,000), support for summer interns

Bill Wick Marine Fisheries Award
Purpose: In memory of Oregon's first Sea Grant Director, funds are available to graduate students in the area
of marine fisheries ecology.

Todd Miller ($2,000), "Trophic dynamics of marine nekton off the Oregon shelf"
Tana Tungawachara ($3,000), "Evaluate ACE inhibition of Pacific whiting fish sauce"
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Public Outreach and Extension

Visitor Center, Jon Luke, Manager

The HMSC Visitor Center is managed by the Oregon
Sea Grant Program. Through many years of growth
and challenges this last year proved to be a year of
many changes and transitions. Between June 1,
2002, and May 31, 2003, the Visitor Center had
124,355 visitors and is rapidly approaching the
10,000,000 visitor mark sometime later this year.

This year was the fourth season that we have offered
the near real-time research presentation now called
Ocean Quest about research expeditions. This
program combines exhibits, artifacts, and live audi-
torium presentations to communicate on-going
research at sea. This year, with support from
NOAA's Ocean Explorations, we will have a team of
three student interns involved in developing and
presenting a multimedia presentation to the public.

There has been a lot of activity this past year related
to exhibits. The Dive and Discover exhibit was
installed thanks to the collaborative efforts between
Oregon Sea Grant Marine education specialist Bill
Hanshumaker and NOAA Vent's Bill Chadwick.
We also hosted a traveling exhibit from the Burke
Museum called "The Big One: Earthquakes in the
Northwest" with the help of the Pacific Marine
Laboratory, Oregon Sea Grant, Department of
Geologic and Mineral Industries, the Port of New-
port, and the Cascadia Region Earthquake
Workgroup. In conjunction with the exhibit, we
offered a lecture series for the public and to the
Newport business community. With funding from
National Sea Grant, we are now moving into the
fabrication process of the Aquatic Nuisance Species
exhibit called "Invasion of the Habitat Snatchers! "
We expect the exhibit to be installed in the Fall of
2004.

We were awarded a two-year grant from the Insti-
tute of Museum and Library Services, which will
allow us to enhance our aquarium program. For the
first time, the Visitor Center now has a full-time
Curator of Animal Husbandry, Peter Noah, who will
work with our existing graduate student aquarists

and collaborate with the staff of the new Oregon
Coast Community College's Aquarium Science
program.

There are many more programs and accomplish-
ments that have not been highlighted, but none of
them would have been possible without the tremen-
dous support from our volunteers. There are over
80 volunteers who logged over 6500 hours for this
past year. These front line volunteers have repre-
sented HMSC and greeted over 125,000 visitors this
year. We are fortunate and grateful for their gener-
ous contributions.

Oregon Sea Grant Marine Education Programs

Vicki Osis officially retired February 28, 2003 after 3C
years of service to Oregon State University.

The marine education program is in a process of
transition and planning. The following are a few
highlights of programs that are new this year.

A preschool program was offered for the first time it
November and has served Head Start groups from
Newport, Toledo and Waldport. The program
focuses on ocean habitats. The children learn about
different ocean habitats and their importance to
support marine animals. The program utilizes felt
animals and murals developed by educator Jesica
Haxel. About 10,000 children participated in sched-
uled school group visits. an

Two new day camps were added to our summer
sessions providing new programming for returning
youngsters. Several new activities will offer an
opportunity to observe seals and sea lions up close
at both the Newport waterfront and Strawberry Hill.
The program focuses on animal behavior and natu-
ral history of marine mammals.

The second day camp is geared for the serious high
school student interested in science as a career. The
campers conduct a research project during the
course of the camp and learn about current research
at the Hatfield Marine Science Center.
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In addition to the development of these two new
camps, we are able to offer four scholarships to
deserving students in Lincoln County. These stu-
dents are referred to us by Children's Services in
Newport.

The Home School program was developed and
provides a science enrichment program for home-
schooled youngsters. Sixty-eight kids attended our
fall session and the second event in spring attracted
approximately the same number of students. The
program provides hands-on science instruction for
Pre-K to Th grade levels. Labs, auditorium presenta-
tions, and field activities are offered throughout the
day.

In response to Lincoln County students affected by
the current budget crisis, the Oregon Coast
Aquarium and the Hatfield Marine Science Center
teamed up in May to provide learning opportunities
in a program called "Out of School and in the
Ocean." On four Fridays in May, a series of one-day
marine biology camps for students ages 8-12 were
offered and included fun, hands-on experiences
featuring the animals, resources, and expertise of
these two world-class marine science educational
facilities.

It is in this time of change and transition that the
Oregon Sea Grant Marine Education program is
seeking opportunities that were identified in the
TAT process and to position itself for a new era. A
new and exciting collaboration has begun between
Oregon Sea Grant (OSG) and the Institute for Learn-
ing Innovation (ILI) that will establish new activities
combining their capabilities and resources for
purposes of conducting projects, programs, and
research in the emerging area now being referred to
as free-choice learning. Along with this collabora-
tion, the marine education program and Visitor
Center will work toward a more integrated program
and further its goal of providing quality programs
and learning experiences.

Marine Extension
Jay Rasmussen, Extension Sea Grant Program
Leader

The mission of ESG's program is to educate Orego-
nians by delivering research-based, objective infor-
mation to help them solve problems, develop leader-
ship, and manage resources wisely. To carry out this
role with coastal and marine clientele, the Extension
Sea Grant program (one of five extension program
areas at Oregon State University) has a team of
marine agents and specialists affiliated with the OSU
Extension Service and located in coastal communi-
ties, at the Hatfield Marine Science Center and on
campus, whose goals are to:

Identify and prioritize emerging community
education issues and information needs of
the industry
Transfer knowledge to individuals and
groups who can use it to solve problems or
capitalize on opportunities
Teach and encourage people to apply this
knowledge to their situation
Develop working relationships with other
organizations so that the educational pro-
gram impact is maximized
Increase the proficiency of Extension faculty
to develop and deliver relevant issue-based
education
Encourage the adoption and implementation
of coastal education programs by other
Extension professionals throughout the state
and nation
Stimulate researchers to generate knowledge
needed to resolve coastal and marine chal-
lenges
Gather relevant research-based information
about coastal and marine resources and
issues

Some of the areas of focus include commercial
fisheries, seafood technology, sustainable aquacul-
ture, business and community development, coastal
ecosystems and habitats, coastal natural hazards,
fishing vessel safety, and marine and cultural educa-
tion. Many agents and specialists conduct their own
research projects and collaborate with Sea Grant
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funded researchers, the Coastal Oregon Marine
Experiment Station, and the Agriculture, Forestry, 4-
H, and Family & Community Development pro-
grams areas of the OSU Extension Service. In 2002,
the following faculty members have appointments
ranging from full-time to quarter-time with Oregon
State University: Susan Hanna (main office is on
campus), Bill Hanshumaker, Jon Luke, Tim Miller-
Morgan, Vicki Osis, Jay Rasmussen, and Lynne
Wright.

Each year, Extension Sea Grant effectively reaches
thousands of people from fishing industry leaders
to school children through workshops, classes,
conferences and other educational delivery mecha-
nisms.

New Program. The goal of the "ornamental aquatic
animal health extension" program is to improve the
quality of ornamental aquatic animal health and
husbandry in Oregon. The primary focus is to
provide educational programming and service to the
aquarium industry in Oregon that will help whole-
salers, retailers and hobbyists to succeed in the
rearing, husbandry, and health care of ornamental
aquatic animals in the aquarium or pond environ-
ment.

The Program in Ornamental Aquatic Animal Health
(POAAH) was initiated by Oregon Extension Sea
Grant in April of 2002 at the HMSC with the goal of
improving the overall level of pet fish and inverte-
brate health and husbandry in the state of Oregon.
Dr. Tim Miller-Morgan is the Extension Veterinarian
for this program. The program provides education,
outreach and service to the pet fish industry, hobby-
ists, veterinary students and practicing veterinar-
ians. The response to this program has been over-
whelming not only in the state of Oregon but
throughout the Northwest.

Dr. Miller-Morgan initiated an e-newsletter and a
web site to disseminate health and husbandry
information related to the pet fish industry. He has
authored or co-authored 4 articles in a national koi
industry magazine addressing emerging health
issues within the industry and hobby. These issues
include, antibiotic resistance, the emergence of

spring viremia of carp virus and koi herpes virus in
the United States, and the need for proper quaran-
tine procedures.

A two-hour seminar, "What's Going On With My
Fish? The Basics of Fish Health Management," has
been developed and presented at 7 hobbyist venues
in Oregon and Washington. A second seminar,
"Getting Started on the Right Foot, Keeping Healthy
Fish," targeted at new hobbyists has been developed
and presented at a fish retail facility in Southern
Oregon.

Miller-Morgan has developed collaboration with the
Associated Koi Clubs of America Koi Health
Advisor (KHA) Program. This is a volunteer "train-
the-trainer" program to train advanced koi hobby-
ists throughout the United States in proper fish
husbandry and health management procedures. Dr.
Miller Morgan serves and a veterinary advisor to
this program and an instructor in the required wet
lab. Dr. Miller-Morgan has co-instructed three wet
labs this year in Oregon, California, and Illinois. Thi;
year the POAAH initiated a continuing education
program for graduates of the KHA program in the
Pacific Northwest. This program has been very
successful and is currently being adopted by the
KHA program nationwide.

orMMIgr7--v.- . .

Fishing gear display at Sea Fest with tents behind

Second Annual H.M.S. Sea Fest June 21

The second HMS Sea Fest was blessed by good
weather (after the pre-opening shower) and an
excellent attendance, estimated at 4,000. There were
more exhibits, especially in the front area and on the
dock, music, food and lots of activities for children
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and families. New this year was the Artisans'
Marketplace that highlighted artists who use ma-
rine-related themes or materials in order to offer an
alternative path leading to the appreciation of the
sea and all that it contains.

The opening ceremony featured interim OSU Pro-
vost Sabah Randhawa and Virginia Tippie of Coastal
America. It was followed by a well-publicized
keynote talk by Dr. Jane Lubchenco and a whole
series of talks by different HMSC and OSU scien-
tists: Paul Komar, COAS; Bob Embley, NOAA
VENTS; Michael Morrissey, the Astoria Seafood Lab;
Roy Lowe, USFWS; Bob Collier, COAS; Walt Nelson,
EPA; and a special Sea Otter panel with David Hatch
of the Elaka Alliance, Roberta Hall, Anthropology;
and Judy Tuttle of the Oregon Coast Aquarium.

There were tours of the seawater system, the facili-
ties, the VENTS program, the aquaculture program,
animal husbandry for the Visitor Center, and the
genetics program, in addition to continuous tours of

the oil spill responder vessel. Three tents were set
up in the front grass to house over 15 different
exhibitors. New this year was the real trawl net set
up by ODFW by the Barry Fisher building that kids
were encouraged to crawl through and explore, as
well as other fishing gear. The ROV that kids could
actually "drive" in the Ship Ops parking area was
another big hit.

This major event could not have been a success
without the help of many people and agencies.
Thanks to all of our HMSC and community volun-
teers and every one of our HMSC agencies and
participating OSU departments. Special kudos to
Terri Nog ler and her coordinating committee: Craig
Toll, Carol Cole, Cheryl Brown, Rick Brown, Jim
Bottom, Steve Parker, Judy Mullen, Sara Heirnlich,
Jon Luke, Randy Walker, Fred Jones, Melody Pfister,
Jessica Waddell, Dawn Grafe and Susan Merle.

DEVELOPMENT AND PRIVATE SUPPORT

The broad range of programs offered at the HMSC would not be possible without multiple sources of support.
Private support enhances many programs at the HSMC, including youth education, the Visitor Center, intern-
ships, the Guin Library, the Marine Mammal Program, visiting scientists, the HMS Sea Fest and graduate
education. Private donations to these programs over the past year have totaled over $200,000, and donations
given at the Visitor Center donation box totaled $91,218. The diversity of programs assisted by this generosity
add great value to the HMSC; they also make possible opportunities for disadvantaged youth, enhance gradu-
ate student research, expose undergraduates to scientific research, and generally promote research and schol-
arship at the Center. The many scholarships and awards arising from past endowments are one example of

the direct benefits.

This year at Sea Fest we also announced establishment of a new group called "Friends of the HMSC." This
group will serve as a focal point for disseminating information on the rsearch, education, and outreach pro-
grams of the Hatfield Marine Science Center. The group will support and promote marine science by helping
to provide funding for research and education programs at Oregon State University, including youth educa-
tion, internships, the Guin Library, grad student research, and our other programs. Members will learn more
about marine science and have the opportunity to participate in special programs. We will soon be developing
a web page and will have periodic newsletters and events for the Friends group.

Below is the roll of donors to the HMSC's programs. We gratefully acknowledge their generous support of the

Hatfield Marine Science Center.
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BUDGETS

OSU at Hatfield Marine Science Center
% of

Research Administration $ Amount Unit Sub-Total Total Total
Administration 419,900
Visitor Center Support 88,400
Non-Sponsored Research 600
Non-Sponsored Education 39,200
Sponsored Education 17,200
Sponsored Research 97,200

$662,500 5%Total Research Administration
Physical Plant
State Support 495,200
Federal Support 360,800

$856,000 6%Total Physical Plant

Coastal Oregon Marine Experiment Station (COMES)
Administration 495,100
Non-Sponsored Research 868,400
Cost Shared to Sponsored Research 118,700
Self-Funded Programs 192,800
Extension 28,300
Endowment 337,700
Sponsored Research 2,085,300

Total COMES $4,126,300 30%

Cooperative Institute for Marine Resources Studies (CIMRS)
Administration 121,800
Sponsored Research 3,183,800

$3,305,600 24%Total CIMRS

College of Oceanic & Atmospheric Sciences
Ship Support/Operations 2,915,500
Ship Support & Communications 102,900
Ship Scientific Equipment 137,700

$3,156,100 23%Total Ship Operations

Education Programs
Extension 471,700
Sea Grant 167,200
Visitor Center (self-funded) 96,500
Sponsored Programs 67,800
Self-Funded Programs 73,200

$876,400 6%Total Education Programs
Housing
Self-Funded Operations $3,000 $83,000 10/0

Bookshop
Self-Funded Operations 181,600 $181,600 1%
Other
Guin Library 311,000
OSU Foundation & Gifts 70,800
Network Service 49,900
Federal Agencies (through OSLO 38,900

$470,600 3%Total Other

Total Hatfield Marine Science Center $13,718,100 100%
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State and Federal Agency Budgets at Hatfield Marine Science Center

Environmental Protection Agency
Oregon Department of Fish & Wildlife
Vents Program Federal
Nat'l Marine Fisheries Service NWFSC
Nat'l Marine Fisheries Service AFSC
US Dept of Agriculture ARS
US Fish & Wildlife Service

$ Amount

3,300,000
4,540,000
1,684,000
6,275,000*
1,045,100

414,000
1,800,000

Total % of Total

17%
24%

33%
5`)/0

20/0

10%

Total Cooperating Agencies $19,058,100 100%

* FY03 Figure unavailable. FY02 amount used.

Funding Sources
Direct State Funding
HMSC 1,018,600

COMES 1,510,400

CIMRS 121,800

Extension Sea Grant 445,600

Ship Ops 103,100

Total Direct State Funding $3,199,600 10°/.

Other State Funding
Matching Funds (Endowments) 197,200

Guin Library & HMSC Computer Support 312,900

Total Other State Funding 510,100 20/0

Sponsored Research and Education Programs
Nat'l Oceanic & Atmospheric Admin (NOAA) 3,828,900

Nat'l Science Foundation (NSF) 3,201,600

US Dept of Agriculture (USDA) 526,800

Office of Naval Research (ONR) 391,000

Bureau of Land Management (BLM) 19,700

Oregon Dept of Fish & Wildlife (ODFW) 66,100

Oregon Economic Development Agencies) 23,800

Californai Dept of Water Resources 157,400

Donations & Other Organizations 972,300

Sub-Contracts from Other Universities 122,400

Total Sponsored Research $9,309,800 28%

Other Funding
Self-Funding Units 698,600

State and Federal Agency Budgets 19 058,100

Total Other Funding 19.756,700 60%

Total Funding $32,776,200 100%
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