
2003 - 2004 Annual Report

Oregon State University
Hatfield Marine Science Center

 2030 SE Marine Science Drive
 Newport, Oregon 973665-5296

Telephone  541-867-0100
Fax   541-867-0138
Web Page: http://hmsc.oregonstate.edu



TABLE OF CONTENTS
Director’s Message........................................................................ 1
I.  RESEARCH............................................................................ 2

A.  Oregon State University.................................................... 2
Programs by Station and Institutes....................................  2
Coastal Oregon Marine Experiment Station...........................2 
Cooperative Institute for Marine Resources Studies.............. 2 
Oregon Sea Grant ...................................................................7
Research Programs by Academic Unit............................... 8
College of Agricultural Sciences ........................................... 8
Department of Fisheries & Wildlife........................................8
Marine Fisheries Genetics...................................................... 8 
Invasive Species Ecology ...................................................... 8 
Marine and Diadromous Fish Ecology................................... 9 
Marine Fish Ecology ............................................................. 9 
Fisheries Oceanography........................................................10 
Molluscan Aquaculture.........................................................10 
Marine Mammal Program.....................................................11 
Population Dynamics ........................................................... 11
Department of Agricultural 
 and Resource Economics.............................................. 12
Marine Fisheries Management and Policy............................12 
Marine Resource Economics & Marketing ......................... 12
College of Oceanic and Atmospheric Sciences.................... 13
Estuarine and Coastal Ecology............................................. 13 
Marine Geochemistry........................................................... 13
College of Science................................................................ 14
Department of Botany and Plant Pathology ........................ 14 
Department of Microbiology ............................................... 15
Fish Disease Research ......................................................... 15
Department of Zoology ........................................................15
College of Veterinary Medicine............................................16

B.  Federal and State Agencies............................................. 17
US Department of Agriculture ...........................................17

Agricultural Research Service ........................................ 17
Environmental Protection Agency...................................... 17
Pacific Coastal Ecology Branch
 Western Ecology Division.............................................17
National Health and Environmental 
 Effects Laboratory.........................................................17
National Oceanic and Atmospheric Administration........... 18

National Marine Fisheries Service ................................18
Alaska Fisheries Science Center................................. 18 
Northwest Fisheries Science Center............................19 
Environmental Conservation Division  ......................19 
Fish Ecology Division  ...............................................20 
Fishery Resource Analysis 
 and Monitoring Division.................................23 
Conservation Biology Division ..................................26

Oceanic and Atmospheric Research Division................27
Pacific Marine Environmental  Laboratory.................27

Vents Program........................................................ 27
United States Fish and Wildlife Service............................. 28

Oregon Coastal Field Office ......................................... 28
Oregon Department of Fish and Wildlife .......................... 29

II. FACILITIES......................................................................... 34
HMSC Facilities...................................................................... 34 
Ship Operations ...................................................................... 35

III.  EDUCATION..................................................................... 35
Student Enrollment Statistics..................................................  37
Internships at HMSC............................................................... 38 
Guin Library ........................................................................... 38 
Ornamental Fish Health Programs.......................................... 39 
Aquarium Science Degree Program  ...................................... 39

IV.  PUBLIC OUTREACH AND EXTENSION..................... 41
Visitor Center ..........................................................................41 
SeaGrant Marine Education ...................................................  42 
Marine Extension ....................................................................43 
Ornamental Fish Health Program............................................44 
SeaFest.....................................................................................44 
Civic Activities........................................................................ 46
Meetings at Hatfield Marine Science Center........................... 47
Census of Marine Life Workshops.......................................... 47 
Coastwide Salmonid Genetice Meeting.................................. 47 
Northwest Aquatic and Marine Educators Conference............47 
Seminars at HMSC.................................................................. 48

IV.  Development and Publications.......................................... 50
Donor Honor Roll....................................................................50
HMSC Visitor Center Volunteers............................................ 51
Publications ............................................................................ 52
Budgets....................................................................................58



1

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

This proved to be a productive year for all the programs and 
partners that make up the HSMC.  Across all of the campus 
components, we have experienced growth in staff, scientific 
productivity, visitors, college students served, and seminars 
presented.  Some of the biggest changes have taken place in the 
leadership of Oregon State University in Corvallis.  The arrival 
of President Edward Ray has accelerated efforts to chart the 
Universityʼs future, and a strategic plan was finalized in February.  
HMSCʼs own strategic plan, in turn, was developed by a team 
that exemplified the importance of our partnerships; its members 
included OSU and agency scientists based at HMSC as well as 
members of the community and faculty from different colleges in 
Corvallis. Starting with a 2-day workshop at HMSC in January, 
the group met 4 more times over the course of the winter and 
spring, articulating and refining HMSCʼs mission and vision, its 
strengths and challenges, and the strategic issues we face. The 
plan was refined through meetings with “constituent groups” 
– HMSC and agency staff, the local communities, and colleges 
at OSU.  The plan focuses on four main goals, strengthening our 
educational programs, research, partnerships and infrastructure, 
and community relationships. The final version was presented 
to the OSU Provost in late May, and implementation will begin 
through the fall. The manner in which our plan aligns with the 
OSU strategic plan and those of other marine focused academic 
units demonstrates the important role that HMSC can play in the 
larger university. 

HMSCʼs educational programs are strong and growing.  The fall 
term for Fisheries and Wildlife was highlighted by the creatively 
designed “Coastal Ecology and Resource Management” 
course that provided students with unique hands-on learning 
opportunities and lectures from a range of agency scientists. 
After a one-year hiatus, the spring Marine Biology course was 
reinstituted in 2004 with an enthusiastic group of students and 
instructors; its popularity suggests that it will remain a fixture 
of HMSCʼs programs in the future. Cooperation with Oregon 
Coast Community College in the Aquarium Science program 
has expanded use of our educational facilities.  And finally, our 
growing summer internship programs are attracting students 

from across the nation.   Research accomplishments for this year 
are highlighted in this report along with the listing of nearly 150 
publications.  HMSCʼs partnerships are evidenced by the fact 
that over 30 of these papers had authors from multiple programs 
or agencies of HMSC, and that 20 included graduate students as 
authors.  

We also see continued strengthening of our partnerships and 
infrastructure improvements.  Our facilities crew continues 
upgrades to systems and structures, including new, energy saving 
retrofits to the OSU buildings.  The new Agricultural Research 
Service program brought equipment and expertise that have 
expanded HMSCʼs genetics capability.  The official dedication 
of NOAA̓ s Barry Fisher Building brought NOAA Administrator 
Lautenbacher to the HMSC.  

HMSC has an important, and growing role to play in the local 
community.  Our Visitor Center and the Sea Grant marine 
educators continue to provide outreach and creative youth 
education programs. Of particular note this year was the 
collaboration among the marine educators, Newport High 
School (NHS), and Coastal America, enabling a team of NHS 
students to travel to Washington, DC for a national conference.  
Strong relationships exist with the fishing and maritime 
industries through the work of the Coastal Oregon Marine 
Experiment Station and Extension Sea Grant, as evidenced by 
cooperative research and activities such as the Scientist and 
Fisherman Exchange and the Port Liaison Project.  Many of 
our staff participate in community activities with a high rate of 
volunteerism.  In keeping with the Universityʼs role in supporting 
economic development, HMSC hosted an “economic summit” 
with Lincoln County, bringing OSUʼs President and deans of 
several colleges to Newport to meet with community leaders and 
discuss potential interactions.  Some of the recommendations 
generated during that meeting highlight activities at HMSC, but 
also go further to show ways that the broader OSU can become 
involved to benefit Lincoln County.  And finally, the year was 
capped by SeaFest, which again surpassed past attendance 
figures.  The presence of Senator Mark Hatfield and OSU 
President Ed Ray, along with the excellent organization and 
efforts across the HMSC and the Newport community, made this 
a very memorable event. 

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2003-2004

Senator Mark O. Hatfield (left), George Boehlert, and OSU President Ed Ray at SeaFest 2004.
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I. RESEARCH

A. Oregon State University

Programs by Station and 
Institutes

Coastal Oregon Marine Experiment Station
Gil Sylvia, Superintendent

Oregon State Universityʼs Coastal Oregon Marine Experiment 
Station (COMES) includes faculty, staff, and students located at 
the Hatfield Marine Science Center in Newport and the Seafood 
Research and Education Center in Astoria. COMES is the largest 
applied marine research unit in the state and the largest branch 
experiment station in the United States dedicated solely to coastal 
and marine issues.  The year 2003--2004 was highly 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 Oregon 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 11 
tenure-track faculty, 30 staff and research associates, 40 graduate 
students, and over $3 million annually in external grants and 
funds.   

The research programs of COMES encompass seven primary 
areas: Aquaculture (Chris Langdon), 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 including 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 Wildlife. COMES also helps 
sponsor workshops and conferences which further the mission 
of the Station in supporting wise use of marine resources.  The  
research and educational summaries of the HMSC-COMES 
faculty (listed in this report under Research Programs by 
Academic Unit) demonstrate the range and depth of our programs 
and faculty commitment to helping Oregon  ̓citizens address 
challenging marine resource issues.

Cooperative Institute for Marine 
Resources Studies
Clare Reimers, Director

Now in its twenty-first year, the OSU/NOAA Cooperative 
Institute for Marine Resources Studies (CIMRS) develops and 
offers opportunities for joint research and outreach to a growing 
community of University and NOAA scientists dedicated to 
marine science, graduate education, and learning partnerships 
with regional industries and communities that are dependent on 
marine resources.  

The Instituteʼs main mission is to bring together research partners 
from a variety of colleges, departments and agency organizations 
to address complex multidisciplinary issues relating to the living 
and non-living components of the marine environment.  The 
Institute thrives because of the vision and commitment of leaders 
from within the laboratories of its NOAA associates and the OSU 
Research Office.  As a result, during the past few years external 
research grant funding has tripled, graduate student opportunities 
have diversified, and many more investigators from a broad range 
of disciplines are joining together to address research problems of 
environmental, economic and social importance. 

The collaborative structure of CIMRS facilitates new ways 
in which basic research can be applied to understand factors 
impacting marine resources and their management. For example, 
as is highlighted in this report, geologic oceanographers engaged 
in sea floor mapping are preparing the first habitat maps for the 
entire U.S. West coast that will help predict distributions and 
abundances of living marine resources.  These maps may also 
serve as a foundation for defining boundaries of future marine 
reserves.

An integral part of the OSU Mark O. Hatfield Marine Science 
Center, CIMRS is now the administrative home for 29 research 
staff and 3 research faculty working on collaborative projects 
with NOAA investigators who also serve as OSU courtesy 
faculty.  CIMRS research faculty generated over $500K in FY 
2004 alone for independent research projects funded from a 
variety of funding sources.  No other OSU research institute 
provides both grant administration and personnel review in the 
manner of an academic department.  In FY 2004, two CIMRS 
members sought promotion and were advanced in recognition of 
their excellent records of research and service.

In October 2003, CIMRS administrative staff coordinated the 
CIMRS Annual Program Review involving research results and 
future plans for most projects.  Collaborators from many offices 
of NOAA and colleges at OSU attended.  Graduate student 
research involvement was featured through a poster session that 
was open to the public the following day for the dedication of the 
Barry Fisher Building.   
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Graduate students supported through fellowships and joint research projects
The goals of NOAA̓ s strategic plan are to build sustainable fisheries, to recover protected species, and to sustain healthy coasts.  
These goals require the support of sound scientific research to build the knowledge base for maintaining economically viable 
fisheries and, at the same time, minimize anthropogenic impacts on marine ecosystems.  To accomplish these goals, a Fisheries 
Oceanography Graduate Fellowship program was started within CIMRS in 2003 with funds provided by the Alaska Fisheries Science 
Center of NOAA/NMFS.  This program seeks to recruit highly talented M.S. or Ph.D. students to oceanography, fisheries or wildlife 
science, resource economics, zoology, environmental science or a related field at Oregon State University, with an intended focus on 
ecological and natural resource issues in the Northeast Pacific, Aleutian Islands, and Bering Sea.  It is anticipated that this program 
will eventually support 5-7 fellows concurrently. In 2003 three fellowships were awarded after applicant proposals were solicited, 
reviewed, and ranked according to merit by a 7-member Fellowship Committee.

2003 Fellows
Cara Fritz Towards Establishing a Natural Disturbance Mosaic on the Pacific Northwest Margin (Major Professor: Rob 

Wheatcroft, College of Oceanic and Atmospheric Sciences)

Julie Keister Investigations of Variability of Mesoscale Energy off the Coast of Central Oregon and Northern California (Major 
Professor: Tim Cowles, College of Oceanic and Atmospheric Sciences)

Rob Suryan Comparative Foraging Ecology of Five Species of Pacific Seabirds: Multiscale Analyses of Marine Resource 
Utilization (Major Professor: Dan Roby, Department of Fisheries and Wildlife)

A growing number of graduate student projects are being supported with contributed funds through grants from the Northwest 
Fisheries Science Center.  The CIMRS Director works to match qualified students with projects and courtesy faculty based at the 

Hatfield Marine Science Center.

Degree Student Dept Thesis
Ph.D. Todd Miller Fisheries and Wildlife Trophic Dynamics within Varying Conditions of the Northern California Current
Ph.D. Douglas Reese College of Oceanic 

and Atmospheric Sci-
ences

Community Characteristics, Spatial Distributions, and Habitat Preferences of Marine 
Fauna within the Northern California Current Ecosystem

Ph.D. Claudia Bravo Environmental Mo-
lecular & Toxicology

Toxicology of Polycyclic Aromatic Hydrocarbons: Dibenzo [a,l] pyrene (DB[a,l]P) in 
Rainbow Trout, Oncorhynchus mykiss

Ph.D. Haixia Lin Agricultural and Re-
source Economics

Spatial Statistical Analysis of Marine Resource Economic/GIS data

M.S. Maria Juan Jorda Marine Resource 
Management

Development of a Physical Database and GIS Coordination at Heceta Bank, Oregon

M.S. Natalie Reed Marine Resource 
Management

Cold-water Corals and Sponges: Habitat Preferences on Oregonʼs Continental Margin

M.S. Josie Thompson Marine Resource 
Management

Life history of the Longnose Skate (Raja rhina) from the U.S. West Coast and Vulner-
ability to Fishery Impacts

M.S. Vicki Wedell Marine Resource 
Management

Participatory GIS for Local Fisheries management in the Community of Port Orford, OR

M.S. Lance Campbell Fisheries and Wildlife Life History of Columbia River Salmon
M.S. Brooke Martin Fisheries and Wildlife Purification and Characterization of Vitellogenin, and use for Enzyme Linked Immuno-

absorbent Assay (ELISA) for gender and maturity status in Black rockfish (Sebastes 
melanops)

M.S. Bridgette Lohrman * Marine Resource 
Management

Recovery Planning for the Oregon Coast Coho Salmon: Assessing the Informational 
Needs of Oregon Coastal Watershed Councils

M.S. Chris Romsos * Marine Resource 
Management

Mapping Physiographic and Lithologic Habitats of the Oregon and Washington Con-
tinental Margin for West Coast groundfish Species, and Habitat Analysis of Historic 
NMFS Trawl Survey Stations

M.S. Marlene Bellman * Fisheries and Wildlife Shifting Groundfish Trawl Efforts: A Case Study to Evaluate Fisheries Management 
Measures and Effects on Essential Fish Habitat

* = Degrees Completed
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Research Projects
CIMRS research projects in FY 03-04 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/Northwest Fisheries Science Center
(See Section on NWFSC. - page 19 )

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

Acoustic Monitoring 
Robert Dziak, Associate Professor

Mid-Atlantic Ridge Hydrophone Project (NSF) 
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 project shifted to an OSU-WHOI-
NOAA cooperative in January 2002 with R. Dziak as lead 
Principal Investigator.  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. 
 
This was the second year of the OSU-NOAA-WHOI cooperative 
hydrophone experiment with several significant activities 
and accomplishments. This year we began a collaboration 
with French colleagues at the University of Brest to combine 
our hydrophone array south of the Azores with an array the 
French deployed north of the Azores.  The combination of the 
two hydrophone arrays allows us to monitor earthquake and 
volcanic activity in the entire North Atlantic from Iceland to 
the equator.  The first result of our analysis of hydrophone data 
was the surprising identification of P- arrivals from earthquakes 
outside the Atlantic Ocean basin.  The hydrophone detected 
P-waves comprise the entire suite of body-wave arrivals from 
direct mantle P- to reflected/refracted phases traveling through 
the inner and outer core. These data were published this year 
in the Bulletin of the Seismological Society of America. In 
addition, the hydrophones detected 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, and these results are presented 
in a paper submitted to the Journal of Geophysical Research 
which is currently under review The hydrophones also detected 
magmatic explosions from a submarine volcanic eruption along 
the Caribbean island-arc from a seamount called Kickʼem Jenny 
and from the South Atlantic near a remote island called Tristan de 
Cunha.  The hydrophone records of the explosions from Kickʼem 
Jenny and Tristan de Cunha provide us with 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 threshold (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 the increased 
sensitivity of the hydrophones for detecting oceanic earthquakes, 
and provides more information on magmatic activity and patterns 
of crustal deformation of Atlantic Ocean plate boundaries 
 
 In 2004, the project had one recovery/redeployment cruise 
aboard the R/V Knorr. The cruise occurred in April 2004 and 
went from Bridgetown, Barbados to Woods Hole, MA.  Matt 
Fowler was co-Chief scientist of the cruise.  Prior to this, the 
project has had three 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 yearʼs cruise, the weather 
and sea states were so dramatic that we could not safely recover 
the two northernmost hydrophone moorings, but we 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 from 
Norfolk, VA to San Juan Puerto Rice and our standard mooring 
servicing cruise. Joe Haxel was Chief Scientist on the Ewing 
cruise. 
 
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, longitude, magnitude, and locations error) we have 
produced since the hydrophones were first deployed in 1999 
is available over the internet at http://autochart.pmel.noaa.
gov:1776/autochart/GetPosit.html and http://www.pmel.noaa.gov/
vents/acoustics/seismicity/mar/mar_seis.html.  We are currently 
processing the hydrophone data from mid-2002 to mid-2003, but 
make the earthquake locations available on the web site as soon 
as they are processed on a daily basis.  All raw hydrophone data 
(from both the MAR and PMEL̓ s EPR monitoring efforts) are 
also now available over anonymous ftp at oerdftp.newport.pmel.
gov. 
 
From February 1999 (when the hydrophone project was first 
started) to date, Oregon State University/NOAA has located 
9,215 earthquakes from throughout the Atlantic Ocean basin. 
In comparison, the National Earthquake Information Center 
estimated the location of only 3,393 earthquakes during the 
same time period.  It is clear the increased sensitivity of the 
hydrophones for detecting oceanic earthquakes provides more 
information on the volcanic activity and patterns of crustal 
deformation of Atlantic Ocean plate boundaries. 
 
In addition, improvements to the autonomous hydrophone 
design have been started this first year of the proposal.  The 
latest hydrophone (Model IV) is under development to allow 
1) full 16-bit digitization, 2) large capacity storage (up to 160 
gigabytes), and 3) long-term (multi-year) deployment. The new 
hydrophone system logs the acoustic data in much the same way, 
but the sampling rate is up to 2.5kHz while drawing about a half 
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the electrical current of the previous model. As a result, with 
the same number of D-cell batteries, the Model IV is capable 
of recording up to 2 years at sampling rate of 250Hz.   Also, 
the increased dynamic range of the hydrophone will improve 
the recording of large magnitude earthquakes.  The Model IV 
has been extensively tested along the East Pacific Rise and in 
the Gulf of Alaska, and will be deployed in the Atlantic during 
the May 2003 servicing cruise. The autonomous hydrophones 
developed by OSU/NOAA in Newport have had an excellent 
reliability record since they were first deployed in 1999.  Out of 
24 deployments, only one has failed to return to the surface due 
to a failed acoustic release.  All hydrophone systems recovered to 
date have recorded acoustic data without any signal interruption. 
Lastly, we developed software (Interactive data language) that 
converts our binary hydrophone data into CSS3.0 format, which 
is the standard data format used by the Certified Test Ban Treaty 
Organization. This software has been sent to researchers at 
Lamont-Doherty Earth Observatory, and will be made available 
over our web site. 
 
We have developed several web sites to inform the public and 
ocean research community on the design of the hydrophones we 
use in the experiment:http://www.pmel.noaa.gov/vents/acoustics/
haru_system.html 
 
We have produced web sites that present our recent discoveries 
of seafloor volcanic activity along the MAR and in the Caribbean 
sea: http://www.pmel.noaa.gov/vents/acoustics/seismicity/
mar/LuckyStrike2001.html http://www.pmel.noaa.gov/vents/
acoustics/seismicity/mar/kej-2001.html 
 
  
We have also had several elementary and high school students 
involved in our work through job shadow programs and Saturday 
Academy.  Lastly, we also have made a web site that presents 
a tutorial on the fundamental physics behind the hydroacoustic 
techniques we use: http://www.pmel.noaa.gov/vents/acoustics/
tutorial/tutorial.html. Our web sites were highlighted in the 
March 2004 issue of Discover magazine as a “Must See” site. 

Autonomous underwater hydrophones (AUHs).
 
To improve the earthquake and tremor detection and location 
capability of the U.S. Navy SOSUS hydrophones in the western 

Pacific Ocean, we deployed five autonomous underwater 
hydrophones (AUHs) along the Mariana Islands during the Ring 
of Fire cruise in February 2003. We established a collaboration 
with Dr. Minkyu Park of the Korean Ocean Research and 
Development Institute to recover the Mariana hydrophones off 
the KORDI research vessel Onnuri during September 2003.  In 
exchange for ship time aboard the Onnuri, we will provide Dr. 
Park with the Marianas hydrophone data. Dr. Park has developed 
numerical models of the acoustic signals of earthquakes and 
volcanic tremor that have revolutionized the field of seismo-
acoustic (T-phase) propagation.  
 
In conjunction with the Ocean Exploration project, CIMRS 
provided support for a hands-on workshop and education 
package, designed by H. Matsumoto, for middle-school and high-
school students. The project is sponsored by OSUʼs Saturday 
Academy, a non-profit, pre-college education program. Sound in 
the Sea was a unique two-session hands-on engineering workshop 
that emphasized marine biology and acoustics. Students explored 
the world of underwater sound and actually made a simple 
underwater hydrophone.

Marine Mammal Acoustics 
David Mellinger, Assistant Professor

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 acoustic 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 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 that showed no sperm 
whale catches in the Gulf in winter. Sounds of 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 1800ʼs and early 1900ʼs. 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 humpback). All calls were 
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detected most often in the winter, and the blue and fin whale calls 
were detected 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; the distributional data collected acoustically would have 
been extremely time-consuming and expensive to collect any 
other way. This array remains in place for future research.

In summer of 2004, five autonomous hydrophones were deployed 
on the Scotian Shelf in eastern Canada.  These were configured 
for collecting sounds of North Atlantic right whales, probably the 
most highly endangered whale species.  The data, after collection 
in summer 2005 and summer 2006, will be used to assess critical 
habitat needs for this species.

CIMRS scientists are also analyzing data from the eastern 
tropical Pacific to find calls of Brydeʼs 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 Mellingerʼs automatic 
detection program, Ishmael, includes the ability to detect calls 
by use of matched filters, spectrogram correlation, or energy 
detection. It also contains a specialized method for detecting 
tonal sounds, such as dolphin whistles and whale moans.  This 
software program has been used to detect calls of blue and 
minke whales from these Atlantic Ocean hydrophones, of right 
and sperm whales from the Gulf of Alaska hydrophones, and 
(in collaboration with Scripps Institution of Oceanography) of 
dolphins off California. Analysis of these data continue, with the 
goal of assessing seasonal distribution of these species.

Geophysical Monitoring 
William Chadwick, Associate Professor

Our efforts were divided between two projects including 
volcano monitoring in the NE Pacific and seafloor mapping 
in the W Pacific. NeMO (New Millennium Observatory) is a 
multidisciplinary project at Axial Volcano that is in its sixth 
year.  This project involves arrays of seafloor and water-column 
instruments, and sample collection systems for documenting 
chemical, biological, hydrographic and geologic changes in 
and around the Axial caldera.  A focus of the observatory 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.  The data from NeMO Net are 
posted on the Internet.  We have also participated in another 
multidisciplinary and international project called the Submarine 
Ring of Fire that has included seafloor mapping and submersible 
dives on active volcanoes in the Mariana volcanic arc in the 
W Pacific.  Our results this year included witnessing deep-sea 
submarine eruptive activity an observing liquid CO2 coming out 
of the seafloor in an extraordinarily gas-rich hydrothermal area.  
Both NeMO and the Submarine Ring of Fire present excellent 
opportunities for public outreach through the NeMO web site and 

the NOAA Ocean Exploration web site.  In both these projects, 
when CIMRS scientists are at sea daily updates are posted on the 
web and these updates are also featured in public lectures at the 
Hatfield Marine Science Visitor Center.

Hydrothermal Emissions 
Leigh Evans and Ron Greene, Faculty Research Assistants

CIMRS researchers collect, measure, and analyze trace elemental 
gasses in hydrothermal fluids, particularly 3He, 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.  Analytical results of water-column samples from 
collaborative WOCE projects have narrowed down the possible 
vent locations of a plume near Tonga that made. Vent sites in the 
Northern Marianas Islands Arc Volcanoes were also identified. 
CIMRS research staff prepared for a second expedition to the 
Marianas Island Arc Volcano system for water-column sampling 
for helium isotopes.  Ron Greene led the hydrocast sampling at 
the north end of the Kermadec Arc/Tonga Ridge area.  He was 
able to collect samples from 10 different station locations to 
depths of 2-3 km.  Five plume signals were found through the 
use of the real-time LSS nephelometer and 193 water samples 
were collected for helium, as well as 32 for total metals, and 24 
for methane. The second expedition to the Marianas revealed 
some rare samples of liquid carbon dioxide oozing from Eifuku 
volcano.

Axial Seamount is an active volcano located on the Juan de Fuca Ridge, 
about 250 miles off the coast of Oregon and Washington. 
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Oregon Sea Grant 
Bob Malouf, Director
Jay Rasmussen, Extension Program Leader

Sea Grant’s charge is to “increase the 
understanding, assessment, development, utilization 
and conservation of the nation’s ocean and coastal 
resources.” 

—U.S. Congress, 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. Although 
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 major portion of 
Oregon Sea Grantʼs Marine Education Program. In 1997, Oregon 
Sea Grant also took over responsibility for managing the HMSC 
Visitor Center. Different components of the Sea Grant program—
research, outreach, and education—are described in appropriate 
parts of this report. 

Oregon Sea Grant is the conduit for National Oceanic and 
Atmospheric Administration research and outreach grants, 
awarded competitively by the National Sea Grant College 
Program. Additional funding comes from the Oregon legislature 
and occasional collaborative efforts with public and private 
sources.

Oregon Sea Grant provides competitive, peer-reviewed grants 
that allow top ocean and coastal researchers to apply their skills 
to issues of critical importance to the state, the region, and the 
nation. Over the years, the programʼs funding emphasis has 
changed to meet and anticipate the regionʼs changing needs. 
Urgent issues—the decline of once-abundant fisheries, the 
challenges posed by coastal population growth, the heightened 
awareness of invasive species—help propel Sea Grantʼs research 
priorities as the program strives to put limited resources where 
they can do the most good. Many research projects have outreach 
components, ensuring that the results of cutting-edge science will 
be put to work on the ground and at sea.

Researchers come from the leading ranks of academic science in 
Oregon. In some cases, Oregon researchers partner with others 
from the Pacific Northwest and beyond to explore questions of 
broader regional, national, or international scope.

Salmon River estuarine wetlands.

Research Support. Research and other projects competitively 
funded by Oregon Sea Grant at the HMSC include developing 
methods for production of effective microparticulate feeds 
for marine fish larvae, teaching new audiences about aquatic 
invasions through an innovative aquarium exhibit, developing 
a seafloor power source, applying regionally the results of the 
Salmon River study on the use of restored estuarine wetlands 
by salmon, understanding mortality of wild-caught marine 
ornamental fish, tracking juvenile chinook salmon, promoting 
bibliographic information into geographic information systems, 
supporting fisheries student projects, and collaborating in a 
lingcod/rockfish predator-prey interaction study. Over $300,000 
of Oregon Sea Grant-funded competitive projects took place at 
the Hatfield Marine Science Center in 2002–2004.

Placing a PIT tag on juvenile chinook salmon.
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Research Programs by Academic Unit

College of Agricultural Sciences 

Department of Fisheries & Wildlife
Marine Fisheries Genetics
Michael Banks, Assistant Professor

Our research covers basic and applied genetics directed towards 
salmon, groundfish and oyster management and conservation.  
We have two primary objectives for Chinook salmon; resolving 
the genetic basis of life history differences (run timing and length 
juvenile fresh water rearing) and a coast-wide DNA baseline 
for stock identification among high seas fisheries.  For life 
history discrimination we are characterizing clock genes known 
to exercise primary control over daily and seasonal biological 
rhythms.  We also plan to use a new technique called LongSAGE 
in a more exploratory approach to determine if we can link 
different adult return times to different gene expression patterns.  
The coast-wide baseline project involves standardization of 
microsatellites across seven genetics labs distributed from 
California to Alaska and preliminary research on a new marker 
type called single nucleotide polymorphisms.  We also study 
Coho salmon where research covers a genetic survey of life 
history differences among populations in Oregonʼs coastal 
evolutionary significant unit to determine how much variation 
ensures long-term viability.  This assemblage of populations 
has fielded repeated status changes; either endangered species 
listed or de-listed.  A new program in association with Oregon 
Department of Fisheries and Wildlife involves a genetics pedigree 
of spawning returns to determine hatchery or wild origin and 
fitness in a large and long-term project organized in the Umpqua 
basin.  Staff performing salmon research comprises two faculty 
research assistants, two post docs, two PhD and one MS student.  

Groundfish research investigates stock structure in canary and 
darkblotched rockfish.  These two species have a general offshore 
distribution where there are no obvious boundaries that might 
separate stocks; this together with sampling difficulties comprise 
a very challenging PhD project.  A second PhD student will 
initiate groundfish research this coming fall, specific details of his 
project will resolve as interests mature.  Oyster research is largely 
in support of the molluscan broodstock and the Agricultural 
Research Station program also stationed here, but our lab is 
particularly interested in a native oysters restoration project.  We 
continue to host summer interns; one here in our lab at HMSC 
and a second performing field research determining spawning 
locations of early return Chinook in the Umpqua basin.  Our 
hosting of the Coast-wide Salmon Genetics meeting in June was 
a busy but successful event.  This 100+ meeting drew expertise 
from California north to Alaska including one researcher from 
Japan.  Much exchange and learning took place in the two days of 
talks, posters and coffee and dinner breaks.  

Overall the Marine Fisheries Genetics program has continued to 
prosper.  Along with the three new staff that will join us shortly 
and new robotic equipment we are installing we stand in good 
stead to make some interesting discoveries. 

Invasive Species Ecology 
John Chapman, Assistant Professor

A paper “Live seafood bivalves as recipes for invasion” with 
Todd Miller and Gene Coan, appeared in Conservation Biology   
October 2003 and received worldwide attention, even making 
Japanese newspapers.   A final report on a nonindigenous species 
survey of the lower Columbia River, funded by the Pacific States 
Marine Fisheries Commission and the US Coast Guard will be 
submitted in September.    A “Survey of Southern California 
Nonindigenous Marine Invertebrates” on which John is an author, 
is accepted for publication in the January 2004 proceedings of the 
Third International Conference on Marine Bioinvasions held in 
San Diego California that will appear in the journal “Biological 
Invasions”. 
  
Completion of the amphipod chapter for the upcoming Smith 
and Lightʼs Manual: Guide to Intertidal Invertebrates of Central 
California and Oregon is expected in September 2004.   The 
chapter is approximately 90 manuscript pages and includes all 
intertidal marine and estuarine gammarid amphipod crustaceans 
between the Columbia River and Point Conception, California 
(about 330 species).    
  
A bibliography of northeast Pacific amphipods has been 
produced as a separate companion document for the Lightʼs 
Manual chapter.  The bibliography provides full citations of all 
published literature  (approximately 2,000 papers) concerning 
approximately 1,000 terrestrial, freshwater, marine and estuarine 
gammaridean amphipods from Canada to Mexico that occur 
within 150 km of the coast and within the Pacific drainage of 
North America.  The bibliography has been prepared with the 
assistance of Toledo High School and then OSU graduate Nicole 
Rudel. The bibliography summarizes and provides access to 
perhaps 10,000 publications. The bibliography will be the first 
of its kind for amphipod crustaceans. The amphipod chapter 
will be the most comprehensive summary of the taxonomy of 
eastern Pacific intertidal amphipods.  The two documents are the 
culmination of 30 years of research and scholarship. 
  
John taught a 500 level lecture-field class “Biological Invasions” 
at Portland State University in winter 2004 and the marine 
invertebrates section of the spring 400 series OSU “Marine 
Biology” course at HMSC.   John also lectured on biological 
invasions for the resource management section of the OSU 
Marine Biology class and the Coastal Ecology & Resources 
Management 400/500 series OSU fall term class at HMSC.   
  
John continues in his duties as coastal and marine science advisor 
on the executive committee of the Western Regional Panel 
(WRP) of the National Invasive Species Council and on the New 
Zealand Mud Snail management and control plan working group 
(NZMSWG) .  The WRP meets for conference calls once per 
month and each year somewhere in western North America.   The 
WRP met in Anchorage on the second week of September.   The 
NZMSWG met in Bozeman Montana, 24 August 2004 to 
complete the penultimate draft of their national rapid response 
plan.
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Marine and Diadromous Fish Ecology
Ian Fleming, Associate Professor

During the past year, the research in our laboratory continued 
to focus on the behavioral ecology and life history of salmonid 
fishes (coho and chinook salmon, and cutthroat trout) and 
groundfish (Pacific coast rockfishes and flatfishes, lingcod and 
spiny dogfish). Much of this work involved collaboration with 
students and other researches here in Oregon (OSU faculty and 
government agencies), and to a lesser extent researchers in other 
states and countries.  The work was supported under a series of 
grants. 

There has been considerable activity in the research group. Six 
students are nearing the completion of their degrees: (1) Jacki 
Richards successfully defended her thesis on the life history 
and demography of Northeast Pacific spiny dogfish sharks; 
(2) Marion Mann has completed her experiment work on 
juvenile rockfish habitat associations and has begun writing her 
thesis; (3) Lisa Krentz (co-supervision, Hiram Li, USGS) has 
successfully completed her field research on the estuarine life 
history patterns of cutthroat trout and is writing her thesis; (4) 
Lance Campbell (co-supervision, Dan Bottom, NOAA Fisheries) 
is just completing his analyses of scales and otoliths to examine 
historic and current day life history patterns of chinook salmon 
in the Columbia River estuary; (5) Dave Hering (co-supervision, 
Dan Bottom, NOAA Fisheries) has just completed his final 
field season on the behavioural patterns of coastal estuarine 
exploitation by chinook salmon and has begun data analysis 
and write up; and (6) Julie Henning (co-supervision, USGS) 
completed her field work on the role of seasonal floodplain 
wetlands as rearing habit for fishes and is also writing up. The 
two students, who joined the laboratory this past fall (2003), 
Jena Lemke (co-supervision, Cliff Ryer, NOAA Fisheries) who 
is studying the anti-predator strategies in three juvenile flatfish 
species and Megan Petrie (co-supervision, Cliff Ryer, NOAA 
Fisheries) who is studying the determinants of refuge utilization 
by post-settlement lingcod, are in the midst of their principal 
experimental and field work.

Our research was also presented at a variety of scientific and 
public forums, including an anonymously co-authored book 
entitled Status of Atlantic Salmon in Maine for the National 
Academy of Sciences. In addition, Ian Fleming organized 
symposia at the World Aquaculture Society Meeting, Larval Fish 
Conference and Western Division of the American Fisheries 
Society Annual Meeting. Currently, Ian serves as an Associate 
Editor with the Transactions of the American Fisheries Society. 
On June 30, 2004, Ian departed the Coastal Oregon Marine 
Experiment Station (COMES) to begin a new position as 
Director of the Ocean Sciences Centre at Memorial University of 
Newfoundland.

Marine Fish Ecology 
Selina Heppell, Assistant Professor and Scott Heppell, 
Assistant Professor

Three students in our lab finished up their Masterʼs work this 
year.  Marlene Bellman defended her thesis work evaluating the 

spatial distribution of trawl effort off the Oregon coast and the 
impact that certain regulatory efforts have on that distribution. 
Ted Hart completed a study of the temporal patterns of fish 
distribution and activity on Heceta Bank. Marlene and Ted 
shared a Markham Award in 2002. Crystal Hackmann, Markham 
award winner in 2003, will defend her thesis in September on 
the physiology of juvenile chinook salmon that utilize Oregon 
estuaries as nursery habitat.

On-going student projects based at HMSC include:
• field work and experiments on the spread and impact of the 
invasive New Zealand mud snail by Markham award-winner 
Michael Liu, who is also an Aquarist for the Visitor Center
• diet analysis and surveys of lingcod on the central and 
southern Oregon Coasts by Craig Tinus, who is working with 
the Port Liaison Project and local fishermen in a cooperative 
research project to investigate the potential impacts of 
recovering lingcod populations on local rockfish populations, 
• radio tracking of lingcod in Yaquina Bay by Marine 
Resource Management student Tad Schwager, who is 
deciphering movement patterns and habitat use by large 
juvenile fish,
• monthly sampling of black rockfish with local charters by 
Brooke Martin, who is developing a biochemical assay to 
detect maturation in females and characterizing their annual 
reproductive cycle,
• nearshore and estuary sampling of juvenile rockfish by Brett 
Gallagher, who will compare the growth rates and genetic 
composition of fish that settle in Yaquina Bay with those of 
fish that settle on nearshore reefs, and
• analysis of oceanographic parameters and sea turtle bycatch 
in the North Atlantic by Abby McCarthy, who will use the data 
to define pelagic habitat for these threatened species.  Abby 
was a recipient of the Reynolds award in 2004.

Our undergraduate research and seminar program, Marine Team, 
continues to collect monthly data on fishes and invertebrates 
in Yaquina Bay. Team members also conducted a bi-weekly 
survey of fish larvae this spring, which will be compared with 
surveys from the 1970s and 1980s in a forthcoming publication. 
This program continues to receive funding through CIMRS and 
SeaGrant.

During the summer of 2004, we hosted a Saturday Academy 
intern from the Apprenticeships in Science and Engineering 
program.  Saturday Academy, a program that allows middle 
school and high school students to gain experience in a variety of 
fields, has been based out of Portland since 1983.  Scott was one 
of the first students through the program, and now we have the 
opportunity to serve as mentors.

With the assistance and encouragement of Ginny Goblirsch 
of Extension Sea Grant and several local fishermen, we have 
initiated a Cooperative Fisheries Internship Program for 
undergraduate and graduate students who desire hands-on 
experience with industry and resource managers.  This pilot 
program is funded by CIMRS.
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Fisheries Oceanography
George Boehlert, Professor

Principal research in Boehlertʼs lab has focused on long-term 
indices of annual growth in long-lived groundfishes and its 
relationship to ocean variability on long time scales.  Along with 
collaborators Bryan Black (CIMRS Postdoctoral Associate) and 
Mary Yoklavich (NMFS Santa Cruz), this NOAA-funded project 
has been analyzing growth patterns from otoliths of long-lived 
Pacific rockfish species, particularly canary rockfish (Sebastes 
pinniger) and splitnose rockfish (Sebastes diploproa). 

The focus of the past yearʼs research has been on improving age 
estimation through application of techniques used in the tree 
ring community, most notably cross-dating; this takes advantage 
of Blackʼs expertise in forest science and dendrochronology. 
The technique uses synchronous growth patterns in the otoliths 
to validate fish ages; it is based on the fact that otolith ring 
widths reflect conditions of the physical environment, including 
both those factors directly and indirectly affecting growth, and 
certain years stand out. These “signature years” were evident 
in the growth increments of splitnose rockfish otoliths.  Narrow 
signature years included 1983, 1978, 1954, 1936, and to a lesser 
extent, 1988, 1970, and 1958, while 1971 was consistently 
wide.  Not every signature year occurred in each otolith, and 
the prominence of the signature years varied among samples.  
Yet all otoliths did exhibit some combination of these signature 
years that allowed for crossdating.  The strongest example of a 
signature year was the 1983 increment, which was consistently 
narrow in almost all samples. 

Analytical work results in a “master chronology” of growth for 
a species. A publication on this topic is currently in review.  This 
technique will be new to the fisheries literature and will serve to 
improve age validation in fisheries research as well as developing 
new ways to relate growth to ocean variability. We are continuing 
the research using the improved chronologies to evaluate the 
relationship of growth to climate variation.
 
Our lab also hosted an REU intern. Kalin Lee, an OSU 
undergraduate in the Honors College, began work in the lab this 
year.

Magnification of Sebastes diploproa otolith cross-section.  Annual growth 
increments are delineated by red ticks. 

Molluscan Aquaculture
Christopher Langdon, Professor

A major focus of the OSU-COMES Aquaculture program at 
HMSC is the USDA-funded Molluscan Broodstock Program 
(MBP). The purpose of this program is to develop genetically 
superior Pacific oyster broodstock for the West Coast shellfish 
industry through selection.  In 2003, a new USDA-ARS shellfish 
genetics position was filled by Dr. Mark Camara to provide 
additional research information on shellfish genetics that will 
benefit MBP.

About 800 families of Pacific oysters have been produced since 
the inception of MBP in 1995. These families have been planted 
at commercial test sites along the West Coast, from Prince 
William Sound, Alaska, to Tomales Bay, California. On average, 
progeny from selected MBP broodstock produce yields that are 
9.5% greater than those from wild oysters, indicating that yield 
is a heritable trait. Results from large-scale commercial trials 
support findings from MBP experiments that yields of progeny 
from selected MBP broodstock are greater than those from 
standard industry broodstock. Selected MBP families are now 
used in commercial hatcheries to produce billions of seed for 
large-scale production. 

The aquaculture program at HMSC also focuses on marine fish 
larval 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. The major bottleneck in 
rearing marine food and ornamental food species is successful 
rearing of the larval stages. Unlike salmon fry, most marine fish 
species produce larvae with very limited yolk sacs, resulting in a 
dependency on external food very early in their development.

In response to this need, we have received funding from 
Oregon Sea Grant to continue work on the development of 
microparticulate diets for marine fish larvae. Several novel 
microparticle types have been developed and are presently being 
evaluated in larval feeding experiments. We have established 
colonies of percula clown fish, blue-spotted gobies and neon 
dottybacks at HMSC to provide the project with a reliable and 
ample supply of larvae for experimentation. We are also working 
closely with the Oregon Coast Aquarium in developing methods 
for rearing various species of rockfish, including protected 
species such as yellow eye rockfish. If successful, it will be 
possible to produce large numbers of juveniles for stocking 
aquaria and natural marine habitats.
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Marine Mammal Program
Bruce Mate, Professor

Humpback whales—In February 2003, the Marine Mammal 
Program research team tagged 11 humpback whales off Socorro 
Island, Mexico, using satellite-monitored radio tags. The tags 
transmitted location data for a total of 47,342 km; the longest 
tracking period was 149 days. There are three known humpback 
reproductive populations in Mexico:  Socorro and surrounding 
islands, mainland Mexico, and Baja. The summering areas of 
the Socorro Island humpbacks has not been discovered until this 
study.

The data revealed that some of the tagged whales visited Bahía 
Banderas (mainland Mexico) and the waters off Cabo San Lucas 
(Baja California Sur), linking Socorro Island whales to the other 
two reproducing populations for the first time. Their summer 
feeding destinations turned out to be southeast Alaska and British 
Columbia, the same areas that Hawaiian Island humpbacks feed 
in during the summer. Until now it was not known that animals 
from these separate populations go to the same places. 

Humpbacks bubble net feeding.     http://oregonstate.edu/groups/
marinemammal/HumpbackPhotos.htm

Fin whales—In collaboration with French marine mammal 
scientist Christophe Guinet, the research team deployed 11 
tags on fin whales in the Mediterranean Sea. One question this 
study sought to answer was whether or not Mediterranean fin 
whales comprised a distinct population from Atlantic fin whales. 
Location data showed one of the tagged whales leaving the 
Mediterranean and traveling out into the Atlantic Ocean. While 
this does not disprove that the Mediterranean whales are a 
separate and distinct population, it does prove that these whales 
do not remain in the Mediterranean year-round. The whale 
visited two major whaling areas, suggesting that whaling may 
have influenced the proportion of whales which might migrate 
into the Atlantic by selectively harvesting them from the general 
Mediterranean population. 

Sperm whales—In the second year of a three-year study, the 
research team deployed 15 tags on sperm whales in the Gulf of 
Mexico. This program, the Sperm Whale Seismic Study (SWSS), 
is meant to describe broad-scale and longer-term seasonal 
movement issues, including the identification of seasonal 

habitats. In conjunction with biopsies and genetic analysis, these 
tags will identify any demonstrable differences in the movements 
and seasonal habitats of different sex classes. Data was still being 
reported by some Year One tags after 18 months. Several Year 
Two tags are still transmitting after 20 months, making these tags 
the record holders as longest-transmitting tags ever deployed on 
whales. This record stands not just for the OSU Marine Mammal 
Program, but for any whale research program in the world.

In general, animals have moved along the entire northern Gulf 
slope edge, from DeSoto Canyon in the northeast corner to the 
Texas/Mexico border, with the bulk of the locations appearing 
within the 700- to 1,000-meter depth regime. However, several 
animals have ventured out into water over 3,000 meters deep, 
visiting the Bay of Campeche and the northwest coast of Cuba. 
Those animals venturing over deep water tend to be males. 
National Marine Fisheries Service surveys have seen females 
with calves out in these deepwater regions as well, suggesting the 
possibility that there may be both an offshore deepwater stock 
and a nearshore slope edge population. Because calves have 
also been seen in the nearshore regions, this does not necessarily 
suggest an age-specific segregation pattern (i.e., juveniles vs. 
adults). To date, our genetic and location data analyses confirms 
that sperm whales are in the upper Gulf slope region year-round, 
and individuals vary in their distance from shore, depth, speed, 
and site tenacity. Furthermore, males tend to range more widely, 
move faster, and do not necessarily repeat the same seasonal use 
pattern from year to year. One male whale traveled out into the 
North Atlantic as far north as North Carolina, which is a major 
finding and dispels the hypothesis that Gulf of Mexico sperm 
whales are a separate stock.

Population Dynamics 
David Sampson, Professor

Dr. Sampsonʼs normal research activities are focused on two 
general aspects of Oregonʼs marine fisheries for groundfish: 
(1) stock assessment and fisheries management issues, and (2) 
fishermenʼs behavior, particularly fishing strategies and choice 
of fishing locations.  The year was an unusual one for David and 
his family, however.  At the end of June 2003 David left OSU to 
take up a position in England at the University of Portsmouth as 
the Director of the Centre for the Economics and Management 
of Aquatic Resources (CEMARE), where he had worked for two 
years prior to joining the OSU faculty in 1990.  Although the 
move was intended to be a permanent one, the job in Portsmouth 
did not work out as planned or hoped for and shortly before 
Christmas David accepted an offer from OSU to return to his 
former position with the Coastal Oregon Marine Experiment 
Station.  In late March he returned to Newport with his wife and 
two children.

While in England Dr. Sampson participated in two conferences 
and two workshops, oversaw the relocation of CEMARE to new 
facilities, and developed and taught a course in Fisheries Science 
for the Master of Science program in Fisheries Economics. While 
in England, and since returning to OSU, David continued to 
serve as the External Coordinator for the University of Miamiʼs 
Center for Independent Experts, which provides independent 
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peer reviews to NOAA Fisheries of fishery stock assessments and 
other forms of marine science.  As the CIE External Coordinator 
David is responsible for all science review panels pertaining 
to Atlantic resources.  During June 2003 David began service 
as Oregonʼs representative on the Scientific and Statistical 
Committees for the North Pacific Fishery Management Council 
and the Pacific Fishery Management Council.

Department of Agricultural and Resource 
Economics
Marine Fisheries Management and Policy
Susan Hanna, Professor

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 concentrated 
on developing knowledge about incentives for improving the 
performance of fishery management, understanding economic 
aspects of institutional 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 management is supporting graduate 
student Branka Valcic, who has developed literature reviews 
on ecosystem management practices in fisheries and other 
natural resources, GIS as a spatial management tool, and 
economic aspects of marine protected areas. She has formed 
her graduate committee is now refining her research plan. 
• The Sea Grant-funded graduate student, Branka Valcic, was 
awarded the Bill Wick Marine Fisheries Award.
• A new Sea Grant research project award (for research in FY 
2005-2006) will extend current research on best management 
practices for marine ecosystems to regulatory design for 
marine protected areas. 
• 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 graduate student 
supported on this project, Haixia Lin, is developing a model of 
the economics of compliance with bycatch regulations.  
• A CIMRS funded research project supported three graduate 
students to investigate coastal community impacts of fishery 
regulations. Under this project research papers were written on 
resource dependence, economic thresholds, and community-
based spatial management approaches in Port Orford, OR.    
• A multi-state cooperative project “W1004 Marketing, Trade 
and Management of Fisheries and Aquaculture Resources” 
held its first meeting to develop collaborative research plans.

Scientific and Policy Outreach
General scientific advice was provided to regional and federal 
agencies primarily through service on two advisory committees: 
the Science Advisory Panel of the U.S. Commission on Ocean 
Policy and the Science Advisory Board of the National Oceanic 

and Atmospheric Administration. Additional advisory activities 
were also conducted.

• Text review and scientific advice was provided to the U.S. 
Commission on Ocean Policy on the state of marine research, 
problems with fishery management, and options for improving 
fishery management. The Commissionʼs Preliminary Report is 
now being revised after a public comment period.
• As a member of the Oregon State University Marine 
Science Advisory Panel convened by the Institute for Natural 
Resources, provided scientific review and advice to Oregon 
Governor Ted Kulongoski on the U.S. Ocean Commissionʼs 
Preliminary Report. 
• As a member of the NOAA Science Advisory Board, 
continued general scientific advice to NOAA and specific 
social science advice to the NOAA Research Council on 
implementation of the report of the Social Science Review 
Panel “Social Science Research Within NOAA: Review And 
Recommendations.”
• Served on the Scientific Review Panel at the Workshop 
Integrating “Marine Reserves Science into the Fisheries 
Management System,” organized by the National Fisheries 
Conservation Center under the sponsorship of NOAA, Long 
Beach California, June 2004.
• Advised NOAA Fisheries Northwest Fisheries Science 
Center leadership on the development of a fishery economics 
research program.
• Chaired a congressionally mandated review of Economic 
Analysis to support New England Fishery Management 
Council Amendment 13, Northeast Fisheries Science Center, 
Woods Hole, MA.
• Served as scientific reviewer of Marine Stewardship Council 
Certification Documents for Bering Sea, Aleutian Islands and 
Gulf of Alaska Pollock fisheries. 
• Lectured to FW 499/599 (West Coast Groundfish Crisis), 
Hatfield Marine Science Center,  “U.S. Regional Fishery 
Management: History, Structure, Function and Challenges.”
• Lectured to Portland State University Graduate Program in 
Policy on “West Coast Groundfish: Past Present and Future.”
• Organized and chaired a meetings of Oregon fishing industry 
and management interests to begin discussions of economic 
information needed to inform decision making to assist 
economic recovery in West Coast groundfish.
• Served on the Independent Experts Panel for the 
development of the trawl individual quota program of the 
Pacific Fishery Management Council. 
• Continued to serve on the Board of Trustees of the Institute 
for Fishery Management, North Sea Centre, Hirtshals, 
Denmark

Marine Resource Economics & Marketing 
Gil Sylvia, Associate Professor

Research during the past year has concentrated on seafood 
marketing, bioeconomic modeling, fisheries management and 
policy, education of fishery managers, and coastal community 
development.   Outreach and public service has been directed 
at improving fisheries management, publishing and presenting 
marketing and management research for industry, and assisting 
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west coast industry and agencies in developing cooperative and 
cost-effective fisheries research.  Many of these interdisciplinary 
projects include close cooperation with the OSU Seafood 
Research and Education Center, Oregon Department of Fish and 
Wildlife, the 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 bioeconomic 
simulation model; 3) designing a optimization bioeconomic 
model for a loligo squid fishery; 4) developing optimal 
traceability and accountability systems for handling, marketing, 
and sustaining albacore tuna; 5) designing a simulation model for 
designing and managing seafood cold storage; and 6) developing 
education programs for fishery managers. 

We are completing and publishing work from a Sea Grant 
sponsored cooperative project with the Oregon Department of 
Fish and Wildlife and the OSU Seafood Research and Education 
Center focusing on the economics of the Pacific pink shrimp 
industry.  This research 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 with the OSU Seafood Research and Education 
Center and Shorebank Enterprises.  The project is funded by 
USDA and the Kellogg Foundation and is designed to develop 
new value-added seafood products and coastal community 
business opportunities for albacore tuna, oysters, and other finfish 
and shellfish. A key part of the research focus is developing 
handling and traceability strategies for supporting coastal 
production and marketing of albacore tuna.   We have recently 
completed a user-friendly simulation model which can evaluate 
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 
developing bioeconomic management models for the Challenger 
scallop fishery, and developing economic based environmental 
standards for the Ministry of Fisheries.     

These research projects have generated over $1 million in 
extramural funding and 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.  Three students, have 
recently been hired by NMFS including Stacey Miller (Northwest 
Science Center) and Kate Quigley and Merrick Burden 
(Northwest Regional Office).

College of Oceanic and Atmospheric 
Sciences
Estuarine and Coastal Ecology
Anthony F. DʼAndrea, Assistant Professor

Anthony DʼAndrea has been partially based at HMSC since 
2002.  Research in the DʼAndrea lab has covered a broad 
spectrum of organism-sediment interactions, but has primarily 
focused on the ecology of benthic macrofauna and their impacts 
on organic matter and nutrient cycling in estuarine and shelf 
ecosystems.  Research in 2003 and 2004 has focused primarily on 
two projects:
1. The ecological role of burrowing shrimp (Neotrypaea 

californiensis and Upogebia pugettensis) in Pacific Northwest 
estuaries: Organic matter and nutrient cycling

This project is a continued collaboration with the US EPA –
Pacific Coastal Ecology Branch at HMSC to quantify the impacts 
of the burrowing shrimp species on organic matter processing and 
nutrient regeneration in tideflat sediments of Pacific Northwest 
estuaries.  The results of these experiments 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.

2. Preliminary investigations of the benthic transformations of 
algal carbon in the Oregon upwelling system: field testing 
of the Oregon State University Seafloor Sampling System 
(OSUSSS)

The Oregon State Seafloor Sampling System (OSUSSS) is a 
new tool that was co-developed with Rob Wheatcroft, Waldo 
Wakefield, Clare Reimers in 2002-2003 using NOAA/NMFS 
and ONR funding. This sampling device is designed to take high 
quality sediment samples in both muddy and sandy seafloors and 
is accompanied by both an underwater digital video/still camera 
and a second video camera that permits observation of sample 
collection and integrity.  During late August 2003 OSUSSS 
was successfully field tested on the Oregon shelf onboard a 
commercial fishing vessel (F/V Watchman out of Westport, WA) 
and provided seabed samples and bottom imagery in diverse shelf 
and upper slope settings.  More detail on the cruise and bottom 
photography can be seen at: http://www.coas.oregonstate.edu/
people/faculty/dandrea/NMFS%20OSUSSS.html

Marine Geochemistry
Clare Reimers, Professor 

Research in the Clare 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 
oxidation and reduction reactions, where the oxidant and/or the 
reductant may be organic or inorganic compounds.   For many 
projects we employ electrochemical microsensors as tools for 
measuring chemical distributions and fluxes.  

During 2003-2004 our most significant project focused on 
developing and evaluating prototypes for revolutionary “bio”fuel 
cells designed as self-refueling power sources for both fixed 
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seafloor sensors (the seafloor fuel cell) and mobile Autonomous 
Underwater Vehicle Gliders that operate within the water column 
of the ocean. The DoD grant for this project was awarded to C. 
Reimers and John Westall (Department of Chemistry) at OSU 
with subcontracts to the Monterey Bay Aquarium Research 
Institute and the California Institute of Technology for work by 
co-principal investigators, Peter Girguis, Edward DeLong and 
Dianne Newman. We have tested for the first time two-chambered 
fuel cells that generate electrical energy from the oxidation of 
inputs of energy-rich plankton. Time-series microbial samples are 
being processed from anode and cathode chambers to investigate 
the microbial communities that became enriched at 7 different 
whole cell potentials.  An undergraduate summer intern from a 
predominately undergraduate institution (Willamette University), 
Ms. Leslie Soule, assisted us through the summer of 2004 with 
bi-weekly sampling and chemical analyses of the plankton-based 
fuel cells.  Natacha Ryckelynck completed the degree of Master 
of Science in Oceanography in March 2004 for her work in our 
laboratory entitled “Understanding the Anodic Mechanism of a 
Seafloor Fuel Cell”.

Image of Phytoplankton.   http://www.spacedaily.com/news/energy-tech-
04zzb.html

College of Science
Department of Botany and Plant Pathology 
Gayle Hansen, Associate Professor

During the 2003-2004 academic year, Gayle Hansen, our marine 
phycologist, was involved in teaching and research in marine 
botany in both Oregon and Alaska.

As a part of the Marine Biology Program at HMSC, she taught a 
two-week intensive course on marine algae. Then, on a two-week 
cruise in Alaska, sponsored by the Census of Marine Life and 
the Gulf of Alaska Ecosystem Monitoring (GEM) Program, she 
taught a group of professional marine ecologists how to identify 
the marine algae of Prince William Sound.  This biologically rich 
area has almost completely recovered from the 1989 oil spill, but 
it is now constantly being monitored for new human impacts.

Gayleʼs research continues to focus on the taxonomy and 
distribution of marine algae in Oregon and Alaska.   Since 
these plants provide essential food and shelter for many marine 
animals, their continued existence is crucial to the health of 
the marine ecosystem.   In order to provide verifiable records 
of the occurrence and distribution of these plants, she has been 
updating identifications and databasing the label information 
from pressed specimens of marine algae from these areas that 
have been deposited over the years in herbaria around the world.  
These specimens provide a valuable historical baseline for our 
knowledge of algal biodiversity along the west coast of North 
America.  From her studies, she has found that collections from 
these areas began in the early 1800ʼs.   In Oregon, Lewis and 
Clarke collected and pressed a specimen of kelp from the mouth 
of the Columbia River in 1805.   In Alaska, Russian scientists on 
the Luetke Expedition pressed material from Sitka, Unalaska and 
St. Matthew Island in 1827 and 1828.   These collections and tens 
of thousands of later specimens collected up to present time have 
been examined and cataloged for this project.  The final databases 
along with full-color scanned images of many of the species are 
being presented on the Web with the assistance of the Northwest 
Alliance for Computational Science and Engineering located 
at OSU in Corvallis.    Although these databases continue to 
expand, they have already provided important information on the 
first occurrences of introduced algal species and on the sporadic 
occurrence and decline of others.   In the future, as the databases 
become more complete, they will provide valuable historical data 
for studies on environmental change along our coast.

In addition to the databases, Gayle has developed and curated 
a reference herbarium of her own collections over the years.  
These collections, also catalogued in her database, include 
specimens from Alaska to Mexico along the American west 
coast, Maine to Florida along the east coast, eastern Russia, 
southern Japan, and Australia.  These specimens and her 30-
years experience in marine algal taxonomy have enabled her 
to set up contracts through HMSC to identify marine algae for 
professional marine ecologists and molecular biologists.  Since 
the features distinguishing many algal species are subtle and 
often pleomorphic, her years of experience and familiarity with 
the plants is a definite advantage. 
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Two databases were posted (in part) this year.  

Hansen, G. I.  2004 (+ In Progress). Oregonʼs Seaweeds and 
Seagrasses:  Herbarium Records of Occurrence &  Distribution 
(An Ongoing Survey). http://ocid.nacse.org/research/orseaweeds

Hansen, G. I., and S. C. Lindstrom.  2003 (+ In Progress).  An 
Inventory of the Benthic Marine Algae of Alaska.   http://ocid.
nacse.org/research/alaskanalgae ; 
http://www.botany.ubc.ca/herbarium/algae/ASD/sld001.htm

Department of Microbiology 
Fish Disease Research 
Paul Reno, Associate Professor and Michael Kent, Research 
Professor
 
The Laboratory for Fish Disease Research has continued to 
pursue its goal of understanding and minimizing the impacts 
of diseases on marine and anadromous animals. Our work 
with infectious pancreatic necrosis virus has continued with 
investigations of how the viruses differ in their disease-causing 
ability and the genomic characteristics that may be responsible 
for disease. We have become more involved in the question of 
how pathogens can become distributed among populations of 
aquatic animals, especially concentrating on 3 pathogens: IHNV, 
Aeromonas salmonicida and whirling disease caused by the 
parasite Myxobolus cerebralis. With funding from the USFWS, 
we have been performing laboratory work with the last pathogen 
and have been able to establish a long-term laboratory model of 
the complex dual host life cycle of the organism, the first time 
this has been done in the lab. We have been able to maintain 
an infection in the worm hosts for nearly 2 years after a single 
exposure to the parasite. This confirms what often happens in 
rivers and lakes, that the parasite can become established for long 
periods of time after a single exposure of a susceptible host to the 
parasite. This has broad implications for the management of the 
disease in wild fish.  We are also beginning a project to assess the 
potential of birds and anglers to inadvertently transfer the parasite 
from watershed to watershed; this appears to have happened 
in Montana, Colorado, and possibly Eastern Oregon. Work on 
this project has been performed by research assistants Harriet 
Lorz and Lidia Sandoval, and Graduate research assistant Dave 
Latremouille. 

A second area of emphasis has been the effort to inactivate 
potential foodborne viruses contained in contaminated oysters 
by the use of high hydrostatic pressure. This USDA-funded 
project has found that viruses closely related to the Norwalk-like 
viruses (noroviruses) that cause severe gastrointestinal illness in 
those who consume contaminated shellfish is readily inactivated 
at relatively low pressures. We have found that pressures of 
40,000 psi for 2 minutes, caused a 1,000,000-fold decline in the 
concentration of live virus in artificially exposed oysters. Some 
virus was inactivated even at pressures as low as 25,000 psi. 
This finding will have a significant impact on the oyster industry 
because this post-harvest treatment is already being used to 
help shuck oysters as well as ridding the oysters of the human 
pathogen Vibrio parahaemolyticus. Thus, the use of high pressure 

processing is a beneficial post-harvest method for eliminating 
multiple pathogens from shellfish and reducing the human health 
hazard of consuming raw shellfish. The work on this project 
was carried out by research assistant Prudy Caswell-Reno and 
Graduate research assistant Kelly Eskridge.

Department of Zoology 
Marine Ecology 
Bruce Menge, Professor and Jane Lubchenco, Distinguished 
Professor

An important part of their research is PISCO, the Partnership 
for Interdisciplinary Studies of Coastal Oceans, a long-term, 
large-scale ecological consortium.  This research program relies 
heavily on the HMSC for access to facilities, sea water tanks, the 
library and housing.  PISCO also uses the COAS ship operation 
facilities at HMCS for access to the RV Elakha, and for storage 
of and launching of the RV Kalipi.  Their research group consists 
of 9 graduate students, 8 technicians, 3 postdocs, 5 support and 
management personnel and, in summer, up to 22 interns.

Graduate Students and Postdoc Activities
Beginning in the summer of 2002, HMSC has served as the 
launching point for research on the causes and consequences of 
hypoxia off the Oregon coast.  In collaboration with the COAS 
GLOBEC group and David Fox of the Oregon Department of 
Fish and Wildlife, researchers from the PISCO lab (Francis 
Chan, Karina Nielsen, Brian Grantham, Bruce Menge and Jane 
Lubchenco) have been able to link the novel emergence of 
hypoxia and extensive marine life die-offs along the Oregon coast 
to large, regional-scale changes in ocean climate.  With funding 
support from NSF in 2003, the PISCO group were able to 
conduct over 30 cruises out of HMSC onboard the R/V Elakha in 
order to elucidate the mechanisms by which hypoxia develop and 
deploy inner-shelf moorings that continuously monitor oxygen 
conditions along the coast.  Hypoxia recurred in 2003 and our 
research was able to identify and evaluate key linkages between 
coastal upwelling circulation, shelf production and hypoxia 
formation.  Understanding and forecasting the conditions that 
promote the recurrence of hypoxia remains an important research 
focus in the PISCO lab.  We are in the midst of another season 
of extensive cross-shelf and mooring deployment cruises out of 
HMSC in 2004.

Roly Russell, a Markham Fellowship awardee and NSERC 
Scholar, used the HMSC both as a base for field research, and 
for undertaking a number of  ecophysiological experiments.  
During 2003 & 2004, he has been using outdoor and indoor 
facilities at the HMSC to investigate some of the relationships 
between morphological characteristics of seaweeds and their 
physiological capabilities, and how these relate to their ecological 
role in natural communities.  In 2004 he will also continue some 
recent work at the HMSC that indicated that increased diversity 
of species in intertidal pools increased the photosynthetic rate of 
these assemblages.

Anne Guerry, a PISCO Scholar and NSF Fellow, currently uses 



HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2003-2004

16

the HMSC both as a base for field experiments and for conducting 
laboratory experiments on the drivers of biological diversity in 
intertidal communities.  Specifically, her recent work examines 
how gradients of available nutrients and grazing pressure by 
limpets interact to alter the development of algal communities.  
She is testing to see whether intermediate levels of these 
ecologically important factors do, in fact, lead to the highest levels 
of biodiversity, as predicted by some influential ecological theory.

Maria Kavanaugh, a Markham Fellowship awardee, is 
investigating the effects of phytoplankton shading on kelps. 
Differential levels of phytoplankton abundance and retention 
along the nearshore Oregon coast may affect benthic algal 
abundance and changes in overall community production. Her 
field experiment, begun in 2004 at sites both north and south 
of Newport, is designed to test the efficacy of artificial shades 
in the low intertidal zone and their effects on kelp growth and 
overall benthic diversity.  She is currently initiating an experiment 
at HMSC in order to study the mechanistic effect of different 
light levels on the growth and susceptibility to herbivory of 
Hedophyllum sessile, an intertidal kelp, using fluorometry, 
pigment extraction, and phlorotannin induction.  

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.

Maria Kavanaugh answers questions about her research at the 2004 markham 
Symposium.

Marine Ecology 
Cynthia Trowbridge, Courtesy Assistant Professor 

The invasion ecology of seaweed pests continues to be a central 
theme of Dr. Trowbridgeʼs research.  She has recently completed 
an invited review chapter on macroalgal xenodiversity on marine 
and brackish waters throughout the world.  The chapter will 
appear in early 2005 on a CD of Seaweed Resources of the World. 
Dr. Trowbridge is a leading authority on the ecology of the pest 
Codium fragile ssp. tomentosoides (common name “oyster thief” 

or “dead manʼs fingers”) on European and Australasian shores. 
She is currently investigating Codium spp. on N.E. Atlantic and 
N.W. Pacific shores. In the past year, Dr. Trowbridge surveyed 
rocky shores of Devon, Guernsey, and Jersey in collaboration 
Dr. William Farnham of Portsmouth University. In addition, 
she took a 3-day course in British macroalgae at the Marine 
Biological Association of the U.K. and presented a seminar to the 
Société Guernesiais, Marine Branch, in the Channel Islands. Dr. 
Trowbridge is also conducting field experiments with Codium in 
Lough Hyne Marine Reserve, Co. Cork, Ireland in collaboration 
with Dr. Colin Little and associates.
 
Dr. Trowbridge has made three research trips to Japanese shores 
in the past year as part of a JSPS collaboration with Dr. Yoshiaki 
J. Hirano and Dr. Yayoi Hirano (Chiba University) on specialist 
sea slugs. European colleagues have proposed to use sacoglossan 
sea slugs as biological control agents for green algal pests such 
as Caulerpa taxifolia, Caulerpa racemosa, and Codium fragile 
ssp. tomentosoides.  To assess host-specificity of these slugs, Dr. 
Trowbridge and her Japanese colleagues have been documenting 
host-plant associations in the field and testing feeding preferences 
in the laboratory for Caulerpa and Codium-feeding sacoglossans.

Photo by Cynthia D. Trowbridge (Postelsia)

College of Veterinary Medicine
Tim Miller-Morgan, Extension Vet Aqua Specialist

Tim Miller-Morganʼs academic home is in the College of 
Veterinary Medicine, Department of Biomedical Sciences. 
He is the first College of Veterinary Medicine faculty to be 
permanently based at the HMSC. He is currently working with 
Jerry Heidel, director of the Veterinary Diagnostic Laboratory, 
Luiz Bermudez, chair of the Department of Biomedical Sciences, 
and Michael Kent, director of the Laboratory for Fish Disease 
research, to develop a fish health program within the veterinary 
college. Miller-Morgan, Heidel, and Rob Hildreth, a private fish 
veterinarian in Los Angeles, are also involved in an Oregon Sea 
Grant-funded project to examine factors predisposing wild-caught 
marine ornamental fish to postshipment morbidity and mortality. 
Through partnerships with two marine ornamental importers in 
Portland and Los Angeles, they are able to examine fish as they 
arrive in the U.S. and characterize their health status. They plan to 
use their results to develop recommendations for best management 
practices for marine ornamental importers. Preliminary results and 
recommendations were recently presented to the industry at the 
joint World Aquaculture/Marine Ornamentals 04 conference in 
Honolulu, Hawaii. 
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B. Federal and State Agencies

US Department of Agriculture 
Agricultural Research Service 
(ARS)
Mark Camara, Research Geneticist

The newest federal agency to establish a presence at HMSC is the 
Agricultural Research Service (ARS), the U.S. scientifi c research 
agency responsible for solving agricultural problems of national 
importance. ARS research develops solutions to a wide range of 
problems related to food and agriculture—problems 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 shellfi sh aquaculture 
industry in the Pacifi c Northwest region to address issues such as 
summer mortality in oyster growing areas, to develop stocks of 
other commercially important shellfi sh, and to seek alternatives 
to chemical methods to control pests in shellfi sh farms.  The fi rst 
USDA scientist at HMSC, Mark Camara, was recruited in May, 
2003 to develop a research program in shellfi sh genetics. Brett 
Dumbauld, a shellfi sh ecologist, joined the ARS team in May, 
2004. 

The objective of the shellfi sh genetics project is to combine 
quantitative and molecular genetics techniques and breeding 
theory to produce genetic improvement and the development of 
improved shellfi sh breeding stocks for Pacifi c Northwest shellfi sh 
aquaculture. This program works 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/effi ciency, reproduction, survival, disease resistance, 
and product quality.  

This past year, the shellfi sh genetics program has established its 
presence “on the ground” at HMSC, including the recruitment of 
a laboratory manager for the molecular lab and a graduate student 
through the Department of Animal Sciences, the construction of a 
new oyster nursery facility capable of growing large numbers of 
families for genetic analysis and the acquisition of a fl oating cage 
system for fi eld grow out. Meetings with shellfi sh farmers and 
hatchery operators to discuss breeding priorities have clarifi ed 
their goals, which due to changing market conditions now place a 
high priority on attractiveness in the half-shell market, and a 5-
year Research Plan has been submitted to the Offi ce of Scientifi c 
Quality Review.  This plan has focuses on four areas:

1) Developing molecular markers in both Pacifi c oysters 
(Crassostrea gigas) and Kumamoto oysters (Crassostrea 
sikamea).

2) Initiating population genetic studies of Pacifi c and 
Kumamoto oysters that compare wild and domesticated 
stocks

3) Kicking off quantitative genetic and gene-mapping 
studies of Pacifi c oysters to develop better selection 
procedures

4) Analyzing genetic variation for cadmium content in 

Pacifi c oysters in light of potential changes in export 
regulations

The goal of the shellfi sh ecology program is to investigate the 
ecological role that shellfi sh aquaculture plays in west coast 
estuaries and use the knowledge gained to design shellfi sh 
grow out, harvest and pest/predator control practices that are 
economically and environmentally sustainable.  Initial emphasis 
will be placed on two issues because the industry already faces 
restrictions on their ability to raise shellfi sh due to recent events 
that have highlighted these practices:

1) Control of two species of burrowing shrimp (Neotrypaea 
californiensis and Upogebia pugettensis) as pests which 
cause substantial crop damage in the coastal estuaries 
of Oregon and Washington continues to be an important 
issue with a recent out-of-court settlement slated to greatly 
reduce pesticide use to control these shrimp in Washington 
estuaries.  The research objective will be to examine the 
life history and ecology of burrowing shrimp as they relate 
to oyster aquaculture operations.  The program will seek 
to apply knowledge gained to integrated pest management 
strategies including physical, chemical, and particularly 
augmentative biological control mechanisms for these 
shrimp.

2) Recent additions of several species of salmonids to the 
endangered species list and heightened awareness of 
aquaculture practices as a potential variable affecting 
salmonids during their period of estuarine residence 
has increased the threat of regulatory constraints being 
placed on the industry.  The program will examine the 
interaction between aquaculture farming practices and 
estuarine habitats utilized by juvenile salmonids and other 
important species and develop farming practices that are 
environmentally and economically sustainable.

The shellfi sh ecology program is just underway, but will involve 
recruitment of a fi eld technician and laboratory manager and at 
least one graduate student through the Department of Fish and 
Wildlife, extensive interaction with other researchers at HMSC 
as well as at the Coastal Ecology Branch of EPA in Newport, 
and continued consultation and interaction with the west coast 
shellfi sh industry.

Environmental Protection 
Agency
Pacifi c Coastal Ecology Branch, 
Western Ecology Division

National Health and Environmental Effects 
Laboratory
Offi ce of Research and Development

The Newport EPA research laboratory is part of the Western 
Ecology Division, located in Corvallis, Oregon. The research 
mission of the Pacifi c Coastal Ecology Branch is to develop 
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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 dredging), 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 
stressors is complicated by the fact that they have different 
ecological effects and act at various, often overlapping, spatial 
and temporal scales.

The specific research focus for the Coastal Ecology Branch is to 
define ecological processes and to develop and evaluate models 
to predict stress-response relationships for Pacific Northwest 
estuaries 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 influences 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.  Current 
projects include research on:

• Estuarine biota-habitat relationships
• Responses of estuarine ecological engineering 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  estuaries
• Assessment of distribution of non-indigenous species in west 
coast estuaries
• Conducting assessments of west coast estuarine resources 

Research activities include large-scale (within and among 
estuaries) field studies and laboratory investigations of 
relationships between stressors and effects.  PCEB administers 
the Western Coastal Environmental Monitoring and Assessment 
Program, which is part of the National Coastal Assessment being 
conducted by EPA.  The program is a six year research effort to 
determine the condition of estuarine and near coastal resources 
of Washington, Oregon and California, with preliminary efforts 
of two year duration in Alaska and Hawaii. In 2003, Western 
Coastal EMAP carried out an assessment of coastal ecological 
condition for the continental shelf of Washington to California.  
The research program was a cooperative effort with NOAA, 

and was assisted by NOAA/NMFS research staff at HMSC.   
EPA research staff at HMSC 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 programs.  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 typically 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 
DʼAndrea utilizes laboratory space at PCEB for his research. 

National Oceanic and 
Atmospheric Administration 
(NOAA)
National Marine Fisheries 
Service 

Alaska Fisheries Science Center
Allan W. Stoner, Program Manager

The Fisheries Behavioral Ecology Program conducts 
experimental research directed toward understanding the role 
that behavior plays in regulating distribution, abundance growth 
and survival of fish species and their interactions with fishing 
methods and fishing gear.  The goal of the Program is to provide 
the critical information needed to improve survey techniques, to 
improve predictions of population abundance and survival, and to 
conserve populations of economically significant marine resource 
species along with 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 research focus for Michael Davis in 
collaboration with Carl Schreck (USFWS, OSU), Sarah Lupes 
(OSU) and Bori Olla (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 
indices for stress and delayed mortality have been developed 
using behavior deficits and immune deficiency caused by capture-
related stressors.  Smaller fish were found to be more susceptible 
to stressors and this result has significant implications for the 
undetected mortality of fish that escape from fishing gear through 
bycatch exclusion devices.

The effects of temperature variation in the ocean on the growth 
and behavior of fishes is receiving renewed research attention 
within the Program.  Recent work lead by Thomas Hurst 
demonstrated that juvenile halibut undergo a phase of rapid 
compensatory growth following a period of low temperature 
exposure.  Experiments with northern rock sole indicate that 
activity occurs predominantly during the day when growth 
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is rapid and at high temperatures, whereas nocturnal activity 
accompanies the reduced growth rates at low temperatures.  Other 
experiments are underway to examine the effect of temperature 
on the vulnerability of juvenile walleye pollock to its predators.

Investigation of habitat requirements and habitat-mediated 
predator-prey relationships relevant to fishing gear impacts is 
an important theme in the Behavior Program.  Cliff Ryer and 
Thomas Hurst are exploring how sediments, sponges, shell and 
other emergent structures in the benthos affect habitat choices and 
survival of juvenile rock sole, Pacific halibut and English sole.  
A detailed analysis of habitat associations for age-0 flatfishes 
using a towed camera sled was initiated in Kodiak in 2002, and 
continues with support from the North Pacific Research Board.  
Allan Stoner and Mara Spencer are using the video record for 
both statistical and landscape interpretation of habitat.

Performance of baited fishing gear is another important line 
of research in the Program.  Allan Stoner and Michele Ottmar 
conducted experiments to explore how social facilitation in 
feeding by Pacific halibut causes density-dependence in the 
relationship between catch-per-unit-effort on longlines and fish 
abundance.  New experiments are currently underway to test 
how water temperature affects the vulnerability of halibut to 
longline gear.  Cliff Ryerʼs laboratory studies demonstrate that 
light and temperature have a major impact on how flatfishes react 
to the ground-gear of a bottom trawl.  In the dark and at low 
temperatures, both rock sole and halibut are less likely to ʻherdʼ.  
During May 2004, a cruise off the Oregon coast was undertaken 
to test the use of high-frequency imaging sonar for observing 
fish behavior associated with sablefish pots and hooks targeting 
halibut.  These investigations aid in understanding variation in 
catch rates, with the goal of improving fishing efficiencies and 
stock assessments.

The Program hosted three undergraduate interns from three 
different universities over the last year.

Northwest Fisheries Science Center
NOAA Fisheries  ̓Northwest Fisheries Science Center (NWFSC 
or Center) is headquartered in Seattle and has five research 
stations in Washington and Oregon.  The NWFSCʼs Newport 
Research Station conducts critical research on groundfish, 
salmon, and the ecosystems in which they live.  The Newport 
Research Station is located on Oregon State Universityʼs Hatfield 
Marine Science Center.

Administration:
Rick Brown, Newport Research Station Facilities Manager

On October 3, 2003, the Center dedicated its Captain R. Barry 
Fisher building, which was created to strengthen critical marine 
fish programs through interdisciplinary science, partnerships, 
and educational linkages.  Over 230 community members, 
government and university officials, and fishing industry 
representatives participated in this event, which included 

poignant and encouraging remarks by officials, friends, and 
family members, and tours of the building and nine different 
“science stations.”  Some construction on the Captain R. 
Barry Fisher building continued this past year, including the 
construction of four additional offices in the warehouse section 
of the building.  These offices are used by various programs, 
including NOAA Fisheries Enforcement and the West Coast 
Groundfish Observer Program.

Center staff also continued to make improvements in the areas 
of environmental compliance and safety.  This year, Center and 
Oregon State University maintenance staff work together to 
upgrade the system used to chlorinate seawater discharge.  In 
addition, to improve safety, NWFSC environmental safety and 
compliance staff provided comprehensive laboratory safety 
training to researchers at the Newport Research Station, and 
assisted Research Station scientists and staff in reducing the 
amount of hazardous materials stored within the laboratories.

An administrative assistant was added to the NWFSCʼs Facility 
Management Team.  This part-time position is currently being 
held by a student intern at the Oregon Coast Community College 
in Newport.  In addition, many NWSC scientists participated in 
the third annual SeaFest, which included a “science zone” in the 
Captain R. Barry Fisher building.

Environmental Conservation Division (EC): 
Mary Arkoosh

Research conducted by EC scientists at the HMSC continues to 
focus on interrelationships among host resistance, environmental 
stressors (e.g. pollution), and infectious pathogens.  Previous 
research, by EC scientists and others, has shown that exposure 
to pollutants can lead to defects of the immune system and to 
an increase in disease susceptibility in juvenile Chinook salmon 
(O. tshawytscha).  Little is currently known about the extent 
and relative significance of delayed-disease induced mortalities 
associated with stressors and the subsequent impact on the 
structure and fitness of host populations.

To understand the impact of disease in salmon populations, EC 
scientists have evaluated the prevalence of pathogens in various 
populations of juvenile salmonids.  Studies of juvenile fall 
chinook and coho salmon from several Oregon and Washington 
coastal estuaries have revealed that selected bacterial, protozoan, 
and viral agents are integral components of watersheds, although 
their intensities and prevalences varied.  EC scientists are 
currently evaluating risk factors, such as contaminants, associated 
with salmonid infections.

To better understand the spatial extent of contaminant uptake, 
EC scientists have initiated a pilot study in conjunction 
with the Army Corps of Engineers, to measure contaminant 
concentrations in outmigrating juvenile salmon in the Columbia 
River Basin.  Chemical analyses have been completed on 
stomach contents and whole body samples of chinook salmon 
from the Willamette/Columbia Confluence, Kalama/Longview, 
and West Sand Island.  DDTs, PCBs, and PAHs were found in 
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stomach contents of fish from all sites, with high concentrations 
in fish from the Willamette/Columbia confluence.  In some cases 
the average concentrations of PCBs in whole body composites 
exceeded the NOAA Fisheries  ̓estimated threshold for adverse 
health effects.  EC scientists are currently developing a method 
to determine the ability of salmon collected from the three sites 
to generate an immune response, which will allow scientists 
to monitor the plasma antibody response of individual fish to 
indigenous bacteria.

EC scientists have also undertaken a laboratory study to 
determine the mechanisms through which contaminants cause 
immunosuppression.  Specifically, scientists are determining 
whether immune cells from Chinook salmon are capable of 
activating contaminants, such as PAH, 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.  This work is being conducted in collaboration 
with colleagues from OSUʼs Department of Environmental and 
Molecular Toxicology.

Research into host-environment interactions was recently 
expanded to address the impact of in-river stressors (e.g., dams) 
on host susceptibility in the Columbia River Basin.  Roughly 
129,000 fish were PIT (Passive Integrated Transponder)-tagged 
at the Rapid River Hatchery located 40 miles upstream of Lower 
Granite Dam on the Snake River.  Approximately 5,000 fish were 
collected at Lower Granite, the first dam encountered during 
outmigration, and barged around the next seven consecutive 
dams to Bonneville dam.  EC scientists challenged both PIT-
tagged in-river and barged fish that were collected at Bonneville 
dam with L. anguillarum to provide an aggregate measure of 
immune status.  They found that fish that traveled in-river had 
a substantially higher incidence of disease-induced mortality 
relative to barged-fish.  This study was performed in conjunction 
with the Army Corps of Engineers and other NWFSC scientists.

From the laboratory studies conducted to date, infectious disease 
within out-migrant juvenile salmon in the Columbia River Basin 
appears to be strongly modulated by chemical and non-chemical 
(dams and predation) stressors that influence host-susceptibility.  
Through the application of a dose (stressor)-structured population 
dynamic model, EC scientists have shown that chemical and in-
river stressors influence host-susceptibility, increasing the mean 
force of infection by a factor of 2.2 and 1.6, respectively.  Using 
L. anguillarum as a model pathogen, scientists have shown that 
non-chemical in-river and chemical stressors contribute equally 

to the cumulative incidence 
of delayed disease-induced 
mortalities in chinook 
salmon that range from 3 to 
18% for estuary residence 
times of 30 to 120 days, 
respectively.  Within this 
context, mitigation of 
the incidence of delayed 
disease-induced mortality 
represents a significant 

component in future management strategies to recover listed 
salmon stocks, strategies that must focus not only on controlling 
pathogen numbers, reservoirs, and virulence, but chemical 
and non-chemical in-stream stressors that influence host-
susceptibility.

Fish Ecology Division (FE): 
William Peterson, Robert Emmett,  Kym Jacobson, Ric 
Brodeur,  Dan Bottom, Tom Wainwright

Fish Ecology Division (FE) scientists at the HMSC are all 
members of the NWFSC Estuarine and Ocean Ecology Program 
(EOEP). Several research programs are described below, which 
include both monitoring and process studies.  All programs 
involve extensive collaboration with scientists from Oregon State 
University, Oregon Health & Science University, Department 
of Fisheries and Oceans/Canada, NOAA/Northwest Fisheries 
Science Center/Seattle, and the University of Maryland.

Columbia River Plume Study: Ocean conditions and juvenile 
salmonids
FE scientists study the interactions and ecological linkages within 
and between the California Current and Columbia River plume 
to investigate the effects of the plume and ocean conditions 
on growth and survival of juvenile salmonids.  This project 
includes study of salmon feeding and relationships between 
feeding preferences and prey, and of the potential impact of 
salmonid predators on salmon survival.  FE scientists also study 
interrelationships between salmon and sardines, anchovy and 
herring.  In conducting these studies, scientists use 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 processes driving population fluctuations.  
Ultimately, this ecosystem-based research will be applied to 
management of fish stocks off the Oregon coast.

FE scientists study predator/prey relationships among hake, 
mackerel and juvenile salmon off the Oregon and Washington 
coasts as part of a project funded by the Bonneville Power 
Administration.  This project is led by Robert Emmett with field 
assistance from CIMRS fellows Toby Auth and Jesse Lamb.  
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.  This study is testing the 
hypothesis that recent increases in abundances of predators may 
explain the recent declines in juvenile salmonid abundances.  A 
CIMRS employee, Greg Krutzikowsky, is analyzing the stomach 
contents of the predatory fishes as part of this study.  

Another major FE investigation involves examining the 
correlation 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 Health & Science University in Juvenile Salmon
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Beaverton.  As part of this study, 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.   Major cruises, similar to the previous five years, 
were conducted during May, June, and September of 2003 and 
May and June of 2004.   This year, an additional cruise was added 
in November 2003, providing the first data ever collected in late 
fall on juvenile salmon habitats off Oregon and Washington.  
These data will be related to ocean conditions and compared to 
data collected in the 1980s.  Scientists are measuring salmonid 
growth, condition, pathogen load, food habits, and prey fields and 
relating them to ocean conditions in and around the plume.

There are many scientists involved with the salmon growth and 
survival studies in the plume, including Drs. Bill Peterson, Ric 
Brodeur and Kym Jacobson; Cheryl Morgan, Jesse Lamb, and 
Elizabeth Daly (CIMRS); and Alex De Robertis (Post Doctoral 
Associate).  Cheryl Morgan, developed and maintains the 
extensive Microsoft Access database of physical and biological 
data. She has also been examining the prey field composition 
available to juvenile salmon in the ocean.  These data are being 
analyzed for differences in prey availability alongshore and 
across the shelf, as well as in and out of the Columbia River 
plume and will be compared with trophic data collected by 
Elizabeth Daly.  Trophic data are collected from studies on 
temporal and spatial variability in feeding, prey selectivity, daily 
ration, ontogenetic changes in diet, and laboratory studies on the 
effects of light and turbidity on prey consumption and predator 
avoidance.

In addition to these studies, data from a number of other studies 
are currently being analyzed.  In 2001 and 2002, FE scientists 
conducted special field studies examining the role of frontal 
regions in concentrating salmon prey.  Alex De Robertis and 
Cheryl Morgan are currently writing up the results of these 
studies.  In September 2002, scientists conducted a special 
study examining the importance of the Juan de Fuca eddy for 
juvenile salmon and a trawl/purse seine intercomparison study.  
The results of these studies are also currently being analyzed. 
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 
Administration, 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 found that the two species 
maintain a constant depth separation.

Long Term Coastal Monitoring
A research program, under the leadership of Dr. Bill Peterson, 
continued this past year.  This program involves at-sea sampling 
2-3 times per month at stations from 1 to 25 miles west of 
Newport.  At each station, CIMRS fellows Leah Feinberg and 
Tracy Shaw measured temperature and salinity profiles and 

collected samples for later analysis of nutrients, phytoplankton, 
zooplankton and ichthyoplankton.

Over the years, the coastal monitoring research program has 
provided valuable information.  Through this program, FE 
scientists found that 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, zooplankton biomass 
began to increase and the euphausiid spawning season was 
expanded to include April through September.  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 community has anomalously high 
concentration of warm water species, salmon do poorly.  

A focus of this work has been on laboratory measurements of 
euphausiid brood size, molting rates and feeding rates, using live 
animals that are collected during each cruise.  Dr. Ric Brodeur 
and CIMRS fellows Toby Auth and Maria Parnel have been 
examining ichthyoplankton for fixed stations off the Columbia 
River and from the Newport Line to examine seasonal and 
interannual variability in fish recruitment.  

GLOBEC Investigations
Global Ocean Ecosystem Dynamics (GLOBEC) oceanographic 
cruises were conducted in July and September 2003 involving 
Dr. Bill Peterson and CIMRS fellows Julie Keister, Mitch Vance, 
Leah Feinberg, Tracy Shaw, and Rian Hooff.  During these 
cruises, the team surveyed hydrography and zooplankton along 
5 transects throughout the GLOBEC study area, from Crescent 
City, California to Newport, Oregon.  The September 2003 
research cruise marked the end of the field work component for 
the GLOBEC Long-term Observation Program (LTOP) in the 
northern California Current.  

As part of the GLOBEC cruises, scientists used a high 
frequency acoustics package to study spatial variations in 
biomass of euphausiids and other large zooplankton in relation 
to hydrographic features.  Dr. Peterson and a CIMRS fellow 
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 sampling nets. 

In a related study, Dr. Peterson and CIMRS fellow Rian Hooff, 
have been working to coordinate the analysis of historic data 
sets in conjunction with recent sampling efforts.  These efforts 
are aimed at describing long-term changes in hydrographic 
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conditions and 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 2003 in conjunction with the zooplankton sampling 
described earlier.  Determination of the associated pelagic nekton, 
including potential competitors and predators, will provide clues 
regarding the relationship between oceanographic conditions and 
the abundance and health of salmon during their first summer at 
sea.  As part of these companion studies, cooperating scientists 
are working in a number of areas: Susan Pool is examining the 
distribution and habitat associations of nekton and neuston, and 
maintains the database for the project; Todd Miller is examining 
the feeding relationships among salmon and other nekton using 
stomach content and stable isotope analysis; Rebecca Baldwin 
is examining the parasite fauna of these nekton as a way of 
elucidating food web structure and trophic interactions; and 
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 study conducted by a NRC 
postdoc, Cynthia Suchman, evaluated the spatial distribution 
of gelatinous zooplankton and related these distributions to the 
physical environment occurring during two different years.  She 
also examined the diet of these jellyfish and estimated their 
trophic impact 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.  They 
are investigating the potential contribution of salmon pathogens 
(viruses, bacteria and macroparasites) to growth and survival 
of salmon in ocean juveniles along the coast.  The results will 
be related to results of growth, condition, and bioenergetics 
being conducted by Joe Fisher of OSU Oceanography and FE 
scientists at the NWFSC in Seattle.  Pathogen prevalences will 
also be compared to the results of studies conducted in Oregon 
and Washington estuaries by other NWFSC scientists.  These 
later studies are aimed at gaining a better understanding of the 
contribution of infectious agents to salmonid mortality.  Funding 
for this research comes from both U.S. GLOBEC and the 
Bonneville Power Administration.

COAST Investigations
Dr. Bill Peterson is a co-principal investigator on the COAST 
project, a NSF-funded study led by Jack Barth at OSUʼs 
College of Oceanic and Atmospheric Sciences. CIMRS fellow 
Jesse Lamb works with Dr. Peterson on this project, which is 
investigating cross-shelf transport of material in continental shelf 
waters in the vicinity of Newport, OR.  The field component of 
this project has been completed and current activities are focused 
on data analysis and synthesis.

Columbia River Estuary Studies
FE scientists have been regularly sampling the Columbia 
River estuary for baitfish and juvenile salmon from the end of 

April through September as part of another Bonneville Power 
Administration-funded study.  This program is led by Robert 
Emmett and Dr. Kym Jacobson, with assistance from CIMRS 
fellows Todd Sandell and Greg Krutzikowsky.

As part of the Columbia River estuary studies, scientists sample 
primarily the lower estuary at approximately two-week intervals 
to match up with ongoing adjacent ocean sampling of baitfish 
and large piscivorous fishes.  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 comparisons to offshore 
catches of baitfishes. Ultimately, this study will help identify 
if estuaries provide a “critical” habitat for a resource (baitfish), 
which strongly influences salmonid marine survival. 

NWFSC researchers assessing the abundance of juvenile salmon in Columbia 
River estuary marsh habitats. (courtesy photo)

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 transferred 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 at release 
were similar among groups.  Coded-wire-tags will be recovered 
from adults beginning in 2004 from the Blind Slough terminal 
gill net fishery.

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

A team of researchers, lead by Dr. Daniel Bottom and supported 
by funds from the U.S. Army Corps of Engineers, is evaluating 
the effects of flow management and historic habitat change on 
juvenile salmon in the Columbia River estuary. Investigators 
from the NWFSC, University of Washington, Oregon Health and 
Science University, and the Oregon and Washington Departments 
of Fish and Wildlife are monitoring fish assemblages, salmon 
life histories, and physical variables in the lower estuary.  The 
study evaluates fish and prey assemblages within selected tidal 
wetlands and analyzes historic changes in flow, sediment input, 
and salmon rearing opportunities throughout the tidal river.  With 
additional support from the Bonneville Power Administration 
in 2003, scientists expanded the ongoing monitoring effort to 
evaluate the effects of habitat change and flow regulation on 
estuarine food chains supporting juvenile salmon.  In addition, 
Dr. Kym Jacobson and CIMRS fellow Mary Bhuthimethee are 
examining parasite communities of juvenile salmon to provide 
independent indices of juvenile salmon diet, habitat use, and 
habitat health within the Columbia River Estuary.  Scientists 
will also use models to compare the relative effects of river 
modifications and flow regulation on salmon habitat availability 
and to evaluate the effectiveness of alternative scenarios for 
restoring estuarine habitat.

Coastal Estuary Investigations
Since 1998, Oregon Sea Grant has provided funds to support 
research on the effects of several salt-marsh restoration projects 
in the Salmon River estuary on the central Oregon coast. 
Researchers from FE, Oregon and Washington departments of 
Fish and Wildlife, Oregon State University, and the University 
of Washington have been studying Salmon River marshes in 
various stages of recovery following the removal of dikes and 
tidegates. The first phases of research (1998-2002) investigated 
effects of marsh restoration on insect and invertebrate prey 
resources and on juvenile salmon growth, consumption, and life-
history diversity. Beginning in 2003, the study team expanded the 
research to test whether the results from Salmon River apply to 
tidal marshes in other Northwest estuaries. The study is scheduled 
to be completed in early 2006.

Salmon River estuary.

Fishery Resource Analysis and Monitoring Division 
(FRAM): 
Lt. Todd Bridgeman, Michael Schirripa, Waldo Wakefield,  
Patrick Ressler,  Jim Bottom

FRAM has specialists in fishery biology and ecology, stock 
assessment, mathematical modeling, statistics, computer science, 
field sampling techniques, and advanced technologies. The 
division 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 groundfish fisheries. 
FRAM researchers collect data on the abundance and distribution 
of groundfish, develop models for managing multispecies 
fisheries; design programs to provide information on the extent 
and characteristics of bycatch in commercial fisheries; investigate 
methods to reduce bycatch; and provide trained observers to help 
quantify bycatch aboard commercial vessels.  FRAM researchers 
also characterize essential habitats for key groundfish species and 
investigate the design, feasibility, function, and value of marine 
protected areas. 

Stock Assessments 
The FRAM stock assessment team has two scientists located in 
Newport: Dr. Michael Shirripa and Dr. Jean Rodgers.  This past 
year, their research has focused on improving the estimation of 
fish recruitment, resolving uncertainties in the catch composition 
of historical foreign fishing fleets, and evaluating fish age data.

Dr. Michael Shirripa, assessment team leader, evaluated the 
potential for improving estimates of sablefish (Anoplopoma 
fimbria) recruitment through the inclusion of variables measuring 
ocean conditions.  He used computer simulation models to 
evaluate the proper sample sizes for determining bias between 
two estimates of fish age.  Dr. Shirripa was also involved, 
with members of the fish ageing lab, in assessing the influence 
of ocean conditions on Pacific hake (Merluccius productus) 
growth, and comparing age determination difficulties between 
three west coast groundfish species.  He and Erica Fruh, a 
member of the FRAM survey team, summarized two years of 
pot gear experimental use as an adjunct to existing trawl survey 
measurement of sablefish abundance.

Dr. Jean Rogers completed an examination of species 
composition in the catches of foreign vessels fishing off the west 
coast during the 1960s and 1970s.  Results of this research were 
published in a NOAA Technical Memorandum (NMFS-NWFSC-
57).  Dr. Rogers also analyzed changes over time in reported age-
length relationships for darkblotched rockfish (Sebastes crameri) 
and the potential for aging error.

Unassessed Groundfish Species
Stacey Miller is currently a FRAM employee in Seattle.  While in 
Newport, her graduate research at OSU focused on determining 
the relative stock status of minor rockfish species.  Stacey used 
data collected from three National Marine Fisheries Service 
West Coast bottom trawl surveys in an array of indicators to 
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detect population trends for species comprising the slope rockfish 
management assemblage.  She created a ranking system of 
relative concern based on the generated trends in the indices 
using a modified categorical point-scoring approach.  Unassessed 
species including Sebastes aurora, S. babcocki, S. aleutianus, 
S. zacentrus, S. borealis, S. diploproa, and S. reedi as well as 
assessed species such as S. alutus, S. crameri, S. melanostomus, 
and S. rufus were included in the analysis.  For the four assessed 
species, Stacey compared the interpretation of the projected 
population health by the indicators to the population status based 
upon formal stock assessments.

Resource Surveys 
The FRAM survey team, with half its members stationed at the 
HMSC, is responsible for conducting the annual coast wide 
groundfish trawl surveys.  These surveys are designed to provide 
information needed to determine the relative abundance and to 
characterize the distribution of groundfish inhabiting the shelf 
and slope zone off the Washington, Oregon, and California 
coasts.  The team uses chartered commercial fishing vessels 
to conduct independent, replicate surveys.  During 2003, the 
fishing vessels Ms. Julie, Excalibur, Blue Horizon, and Captain 
Jack were contracted to survey the area from Cape Flattery, WA 
to the Mexican border starting in June and continuing through 
the first week of October.  In 2004, the survey team held their 
annual sea safety and survey training for team members, students, 
and volunteers at the HMSC.  In May 2004, the shelf triennial 
groundfish survey began on the contracted fishing vessels 
Vesteraalen and Morning Star.

The FRAM Division also conducts resource surveys using 
acoustic technology.  The division has a scientist acoustician, 
Patrick Ressler, at the HMSC.  Patrick, as part of the acoustic 
team, was involved in the joint US-Canada coast wide acoustic 
survey for Pacific hake in 2003.  This international survey 
included US and Canadian acoustics teams as well as several 
participating FRAM scientists and CIMRS students based at the 
HMSC.

Cooperative Research Program
FRAM scientists conduct cooperative research with fisheries 
partners to better understand groundfish species, their habitats, 
and the fishery to support management decisions.  Fisheries 
partners have expertise and experience that complements and 
benefits FRAM research. In addition, their vessels and equipment 
help the Center achieve many of its research objectives.

FRAM and Oregon Sea Grant have developed the Port Liaison 
Project to provide opportunities for industry to participate in 
already-funded federal, state, university, and non-profit marine 
research.  The Port Liaison Project establishes an industry liaison 
in major ports along the west coast.  Each liaison cultivates a 
network of potential industry “cooperators.”  Researchers then 
work with these liaisons to identify cooperators best suited for 
their specific project goals.  Although the Port Liaison Project 
does not fund new research ideas, it provides a mechanism 
and funding for scientists of all affiliations to supplement 
their research by engaging the industry through interviews 

and consultation, providing research platforms, and serving as 
research partners, as well as other mechanisms of cooperation.

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.  This cooperative 
program between NOAA Fisheries and the Pacific States Marine 

Fisheries Commission is 
based in Seattle, Washington.  
A central coast coordinator, 
Allen Cramer, and a data 
debriefer, Jen Rogan, are 
based with FRAM at the 
HMSC.  Observer training 
in February 2004 was held at 
the HMSC.  Observers  ̓duties 
include collecting estimates 
of total catch and discarded 
catch, species composition, 
and biological samples.  
Observers also collect fishing 
effort data that includes 
position, depth, and gear used.

West Coast Groundfish Observer at sea.  
(courtesy photo)

Cooperative Ageing Unit 
The NWFSC continues its collaborative effort with the Pacific 
States Marine Fisheries Commission to maintain a laboratory 
dedicated to the ageing of West Coast groundfish.  The laboratory 
conducts ageing of many groundfish species.  This information 
is a critical element of many stock assessments.  From August 
2003 to January 2004 12,561 otoliths were aged by the Cooperate 
Ageing Unit.  The species aged were Pacific hake (Merluccius 
productus), darkblotched rockfish (Sebastes crameri), sablefish 
(Anoplopoma fimbria), Dover sole (Microstomus pacificus), 
Pacific Ocean perch (S. alutus), Canary rockfish (S. pinniger) and 
blackgill rockfish (S. melanostomus).

The Ageing Unit participates in many activities to compare 
ageing techniques and results between laboratories.  This year, 
FRAM scientists completed an otolith exchange with the ageing 
lab in Nanaimo Canada for Pacific hake to compare ageing 
techniques and results.  In addition, the ageing unit participated 
in an interlab reading workshop at the 2004 Committee of Age 
Reading Experts conference to further examine any ageing bias 
between labs.

Habitat Investigations
Over the past decade a number of regional interdisciplinary 
groups have come together to apply innovative approaches to 
the study of fish habitat.  In general, these groups have linked 
the fields of marine geology and fisheries to study the habitat 
ecology of commercially important fish species.  FRAM has 
formed an interdisciplinary team with the Southwest Fisheries 
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Science Center Santa Cruz Lab, Pacific Marine Environmental 
Laboratory, Oregon State University, Washington State 
University Vancouver, and a host of other government, academic, 
and private institutions.  Funding for this teamʼs projects 
comes from a variety of sources, including NOAA̓ s National 
Undersea Research Program and NOAA̓ s Office of Ocean 
Exploration.  Heceta Bank, Oregon has been the focus for this 
groupʼs research, although recently the team has expanded its 
geographic boundaries to include a larger portion of the shelf 
break off central Oregon and a series of deep-water rocky banks 
within the Cowcod Conservation Area off southern California.  A 
description of a few of the teamʼs 2003-2004 projects 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.  
FRAM is working as part of an interdisciplinary partnership to 
concentrate research using a remotely operated vehicle and a 
submersible on Heceta Bank.  The first two phases of the study 
were published in 2002 in Fishery Bulletin.  The third phase 
of the study represents an on-going program to conduct an 
interdisciplinary and comprehensive study of the Bank habitats, 
using state-of-the-art survey strategies, instrumentation, and data 
analysis.

The habitat study is focused on identifying quantifiable 
relationships between groundfish populations and morphology/
texture, factors that control these relationships, changes that have 
occurred in the fish populations and habitat after a decade, and 
the likelihood of the existence of natural refugia on the Bank.  
Analysis of the data from the 2000 and 2001 field seasons was 
completed during 2003, presented at the Western Groundfish 
Conference in 2004, and a manuscript is currently in preparation.

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 FRAM scientists and a number of scientists at OSUʼs 
College of Oceanic and Atmospheric Sciences.  The goal of 
this program, which started in 2001, was to create and use a 
comprehensive, helpful and easily accessible, multi-layered GIS 
database and associated CD-ROM-based distributed products 
for groundfish habitat assessment in the Pacific Northwest.  As a 
result of this program, the database for Oregon and Washington 
has been linked to an integrated habitat database for California 
(Dr. Gary Greene at Moss Landing Marine Laboratories and 
Mary Yoklavich at SWFSC Santa Cruz).  For the first time, 
marine researchers working along the U.S. West Coast have an 
integrated map of structural habitat for the entire region (San 
Diego, CA to Cape Flattery, WA).  In addition, the combined 
GIS database for California, Oregon and Washington is being 
used in the current Essential Fish Habitat Environmental Impact 
Statement for West Coast groundfish.

C. Evaluating Electro-Optic Imaging Technology to Characterize 
Essential Groundfish Habitats and Detect the Impacts of 
Fishing – Scientists are conducting a joint electro-optic imaging 
technology project to characterize essential groundfish habitats 

and detect fishing impacts. This project was initiated in 2001 and 
continues as an ongoing advanced technology project.  Scientists 
have conducted a number of field tests to evaluate laser line 
scan imaging technology (LLS) as a survey tool for demersal 
fish, megafaunal invertebrates, and seafloor habitats; and to 
compare LLS images with those acquired from side scan sonar 
and a remotely operated vehicle.  During 2003, part of the focus 
of the LLS project was shifted to the Center for Coastal and 
Ocean Mapping (C-COM)/ Joint Hydrographic Center (JHC) at 
the University of New Hampshire where the LLS data from a 
field test site was mosaicked.  The mosaicking process exposed 
limitations with data acquisition and georeferencing that must 
be addressed before this technology can advance as a habitat 
assessment tool.

D. Comparison of Submersible Surveys on Heceta Bank, Oregon: 
Changes in Groundfish Populations after a Decade - During 
fall 2002, scientists completed a major submersible dive series 
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 1980ʼs 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.  The 
interdisciplinary project involved Dr. Waldo Wakefield (FRAM), 
Dr. Brian Tosspot (Washington State University Vancouver), Dr. 
Mark Hixon (OSU), Dr. David Stein (NOAA OAR), William 
Barss (ODFW Newport), Dr. Mary Yoklavich (SWFSC Santa 
Cruz), and Julia Clemons (FRAM).  The analysis of the data 
from the 2002 project was completed during 2003, presented at 
the Western Groundfish Conference in 2004, and a manuscript is 
currently in preparation.

E. Updating of the habitat requirements of Pacific Coast 
groundfish species - In 1998 NOAA Fisheries recommended 
to the Pacific Fishery Management Council (PFMC) that the 
Pacific Coast Groundfish Management Plan be amended to 
include a limited number of composite Essential Fish Habitats 
(EFHs) for all Pacific Coast groundfish species and to attach 
an appendix document to the amendment that describes the life 
histories and EFH designations for each of the 82 individual 
species included in the Fishery Management Plan (FMP).  
This publication, entitled “Essential Fish Habitat West Coast 
Groundfish Appendix”, was completed in 1998.  The EFH 
regulations also indicate that the Councils and NOAA Fisheries 
should periodically review and revise the EFH components 
of FMPs at least once every 5 years.  Such a review should 
include information regarding the description and identification 
of EFH, threats to EFH from fishing and non-fishing activities, 
and measures that could be taken to minimize those threats.  In 
2003, habitat requirements of the 82 groundfish species on the 
West Coast, as previously described in the 1998 document, 
were updated.  This most recent update of the “Appendix” was 
performed by conducting literature searches, and resulted in 
the identification of additional habitat associations for various 
life history stages of 70 of the described species.  A draft of the 
Appendix is currently under peer review for publication as a 
NOAA Technical Memorandum. 



HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2003-2004

26

F.  Sea-truthing Modern Geophysical and Historic Geologic 
Data, Working Towards Establishing a Natural Disturbance 
Mosaic on the Pacific Northwest Margin – Scientists developed 
a damped gravity corer and seafloor imaging system as part of 
a cooperative research project between Oregon State University 
oceanographers (Drs. Rob Wheatcroft, Clare Reimers and Tony 
DʼAndrea) and Dr. Waldo Wakefield.  This coring device has 
been designed to be deployed from commercial fishing vessels 
as part of a collaborative research program.  The corer collects 
high quality (i.e., sediment and pore-water intact) cores in coarse 
sand to mud, thereby permitting quantitative enumeration of 
macroinvertebrates and high-resolution sediment properties, 
whereas the digital still camera yields data on epibenthic 
megafauna and seafloor structure (e.g., ripples, mounds, 
etc.).  The Oregon State University Seafloor Sampling System 
(OSUSSS) will be used in projects to groundtruth the evolving 
database and GIS for Oregon and Washington habitat.  It will also 
be used in new projects to examine the environmental effects of 
fishing.

During a 2-week period in August of 2003, FRAM and OSU 
researchers conducted a successful test cruise of the OSU/NOAA 
corer off central Oregon on board the F/V Watchman.  The test 
cruise demonstrated clearly that: (1) high-quality images and 
sediment samples could be collected from a range of bottom 
types on the continental shelf and upper slope; (2) it is feasible 
to safely deploy and recover an advanced sampling package off 
a mid-sized commercial fishing vessel; and (3) collaborations 
between the fishing community and academic scientists can be 
very beneficial.

Cara Fritz, OSU COAS Ph.D. student, working with Drs. Rob 
Wheatcroft, Tony de Andrea, and Waldo Wakefield, as part of 
her dissertation project is developing a natural vs. anthropogenic 
disturbance mosaic for the Pacific Northwest to help provide 
insight into the impacts of trawling on benthic habitats.  
She recently presented this work as a poster at the Western 
Groundfish Conference in 2004.

G. Shifting Groundfish Trawl Effort: Spatial Evaluation of a 
Groundfish Habitat Conservation and Recovery Regulation 
- Recovery of Essential Fish Habitats (EFH) from the effects of 
commercial fishing may play an important role in the rebuilding 
of US West Coast groundfish stocks. 
The review and evaluation of fisheries management actions 
aimed at EFH conservation is an important step in characterizing 
the extent of restoration potential and consequent protection of 
depleted groundfish populations.  Marlene Bellman and Dr. Scott 
Heppell (OSU, Fisheries and Wildlife) examined how the 2000 
Pacific Fishery Management Council (PFMC) trawl footrope 
restriction has shifted and reduced fishing effort on traditional 
fishing grounds.  This management measure, designed to redirect 
fishing effort to protect rocky habitat associated with depleted 
rockfish (Sebastes spp.), has effectively closed large areas of 
the Pacific continental sea floor to bottom trawling.  Marlene 
and Dr. Heppell related these changes to benthic habitat type, 
and spatially modeled trawl efforts using commercial logbook 
data to observe fine scale shifts in fishing distribution.  After the 

footrope restriction, the number of trawl tows over rocky habitat 
was reduced by an average of 83% and the intensity of trawling, 
determined by total miles towed, was reduced by an average of 
86%.  This novel use of trawl logbook data to spatially evaluate 
fisheries management measures has provided a critical step in 
determining the success of conservation objectives.

Conservation Biology Division (CB): 
Peter Lawson

Dr. Peter Lawson and Heather Stout represent the CB Division 
in Newport.  Dr. Lawsonʼs 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 improve 
understanding of the variability in coho population sizes and 
potential implications of climate change to this species.

Coho salmon populations in freshwater are structured by the 
spatial stream network and dependent on adequate quantity and 
quality of habitat.  In cooperation with the US Forest Service 
PNW Research Labʼs Coastal Landscape Analysis and Modeling 
Study (CLAMS), Dr. Lawson is embedding a habitat-based 
coho salmon life-cycle model into a GIS database. This will 
allow investigation of the effects of upslope and instream habitat 
change on coho salmon populations. Integration with the climate 
models will further enhance understanding of coho salmon 
population dynamics.

Salmon Harvest Management - Dr. Lawson continued to 
provide technical advice to fishery management agencies through 
the Scientific 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 complex 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 http://www.nwfsc.noaa.gov/cbd/trt/.)  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).  Dr. Pete Lawson (co-
chair), Heather Stout, and Dr. Tom Wainwright (FE Division) 
continued to 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 California.  This 
work involves identifying independent populations in the region 
using genetic, habitat, and behavior information and assessing 
conditions for viability of the identified populations.  This work is 
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done in collaboration with scientists from the NMFS Northwest 
and Southwest regions, Oregon Department of Fish and Wildlife, 
California Department of Fish and Game, U.S. Forest Service, 
U.S. Department of the Interior, tribal agencies, and universities.

Oceanic and Atmospheric Research Division

Pacific Marine Environmental  Laboratory
Vents Program
John Lupton, Acting Program Manager

The 2004 fiscal year was a productive one for NOAA̓ 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 Divisionʼs team of Principal 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.

The NOAA Vents Program, together with scientists from Canada, 
New Zealand, and Japan, has been conducting the first dedicated 
exploration of the submarine hydrothermal systems of the 
Mariana Arc in the western Pacific.  During the first phase of the 
project conducted in the spring of 2003, the team surveyed the 
volcanoes of the Mariana Arc between 12º N to its intersection 
with the Izu-Bonin Arc at 23º N.  This initial study, conducted 
using water-column hydrographic casts as well as side-scan and 
multi-beam sonar mapping, identified 10 submarine volcanoes 
along the Mariana Arc that are hydrothermally active.  In March-
April 2004, the second phase of the project was undertaken 
using the unmanned submersible ROPOS.  Using this remotely-
operated platform, the team made 14 dives on 7 different 
volcanoes, carrying out detailed observations and sample 
collections.  At the first volcano studied, a pit was discovered 
near the summit actively ejecting rocks and elemental sulfur.  
The scientific team later concluded that they had recorded the 
first-ever video images of an active submarine volcanic eruption.  
Further north at NW Eifuku, a dramatic vent site was found to 
be venting droplets of liquid carbon dioxide.  This site, aptly 
named Champagne, may be a valuable natural laboratory for 
studying the effects of high concentrations carbon dioxide on the 
oceanic environment.  At East Diamante, ROPOS discovered and 
filmed a hydrothermal vent community at very shallow depths 
where sunlight-based and chemical-based ecosystems overlap.  
The hydrothermal activity on the submarine volcanoes also fed 
large populations of microbes especially adapted to use iron, 
hydrogen sulfide, and other chemicals for their energy source.  
In some areas large expanses of seafloor were covered with 
thick reddish-orange microbial mat produced by such microbes.  
This microbially-produced material then cascaded continuously 
down-slope in the form of small ʻmatballsʼ.  Since iron is a 
limiting element in the surface productivity of the oceans, the 

hydrothermal output of iron at such shallow submarine volcanoes 
is of particular interest to the ocean ecology.

The Vents Program acoustics project uses the U.S. Navy 
SOSUS hydrophone array to provide real-time information 
on submarine volcanic activity along the Juan de Fuca Ridge.  
Normally, seafloor volcanic eruptions manifest as large swarms 
of earthquakes followed by expulsion of hydrothermal fluid 
into the ocean.  Recently, however, a seafloor spreading event 
was detected on SOSUS that drew-in, rather than expelled, 
surrounding ocean water. This novel hydrologic response to a 
spreading episode has never before been seen on the seafloor 
and makes detection of these rare volcanic events all the more 
difficult requiring acoustic monitoring methods.  
        
 Hydrophones were also deployed along the Marianas Islands 
as part of the Sound in the Sea and Ring of Fire expeditions 
sponsored by the NOAA Ocean Exploration Program.  During the 
deployment, the hydrophones recorded the first historical eruption 
in 10, 000 yrs of the volcano comprising Anatahan Island.  The 
hydrophones detected earthquake and volcanic tremor activity 
associated with the Anatahan eruption 1.5 hrs before the ash 
cloud was observed by satellite. 

Communication of the groupʼs scientific and technical 
achievements and educational outreach continue to he high 
priorities.  Our web site can be viewed at:  http://www.pmel.noaa.
gov/vents/home.html

This image shows the many types of plate boundaries: convergent, 
transform, divergent, and continental rift zone.  http://oceanexplorer.noaa.
gov/explorations/02fire/background/plan/media/plate.html
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United States Fish and 
Wildlife Service

Oregon Coastal Field Offi ce 
Roy W. Lowe, Project Leader

The Oregon Coastal Field Offi ce supports U.S. Fish and 
Wildlife Service employees from the National Wildlife Refuge 
System and the Division of Ecological Services.  Oregon Coast 
National Wildlife Refuge Complex personnel are responsible for 
operations and management of six National Wildlife Refuges 
(NWRʼs) 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.  In 
2003-04, the Oregon Coast National Wildlife Refuge Complex 
had seven permanent employees, 2 temporary employees and 
one AmeriCorps member.  A new south coast unit offi ce was 
established at Bandon Marsh NWR in June 2003.  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, acquisition is pending on a 27.2 acre tract of rare forested 
wetlands and undisturbed intertidal marsh, which will serve as a 
reference area for the proposed tidal marsh restoration project on 
the Ni-lesʼtun Unit of the refuge.  Another pending acquisition 
of unique coastal bog habitat will add 63 acres to the Neskowin 
Marsh unit of Nestucca Bay NWR.  And the acquisition of two 
parcels totaling 19 acres at Nestucca Bay NWR clears the way for 
an 87 acre tidal marsh restoration along the Little Nestucca River 
in 2005.

A tidal marsh restoration project was completed on the Millport 
Slough Unit of Siletz Bay NWR in October 2003.  Nearly 2 
miles of dike was removed and large woody debris placed by 
helicopter, restoring over 100 acres of tidal marsh to benefi t 
juvenile salmonids, migratory birds,  and other wildlife.  Ducks 
Unlimited and the Confederated Tribes of the Siletz Indians were 
major partners on this project.

Annual wildlife surveys included the monitoring of nesting 
seabirds (e.g. common murre, Brandtʼs 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.  In 
cooperation with the Confederated Tribes of Siletz Indians and 
the U.S. Forest Service, studies continued on juvenile salmonid 
use of the wetlands of Siletz Bay and Nestucca Bay.  A coastwide 
nesting cormorant survey was completed in Oregon during 
summer 2003.  In addition, baseline data was collected on plant 
communities and amphibians on refuge lands.

Research and monitoring of Steller sea lions continued in 
summer 2003 at Rogue and Orford Reefs, in cooperation with 

National Marine Fisheries Service and the Oregon Department of 
Fish and Wildlifeʼs Marine Mammal Program.  In March 2004, 
biologists from the refuge, Point Reyes Bird Observatory and 
the University of Oregon initiated Leachʼs storm petrel research 
activity on Oregon Islands NWR. This study will document the 
current population status of this species on Saddle Rock, develop 
means to monitor trends over time, and collect basic life history 
information on the secretive species. The research is greatly aided 
by a 19-year banding program on the rock that occurred from 
1979-1997, when 8,863 birds were banded.  

Environmental education efforts continued to increase this year.  
A record 695 Oregon students participated in the Junior Duck 
Stamp curriculum and art contest, which links science with 
art.  The program is coordinated by the Oregon Coast NWR 
Complex.  The Shorebird Sister Schools program was expanded 
to more coastal schools, combining classwork and fi eld trips to 
introduce 4th and 5th graders to shorebird habitat requirements 
and migration.  Students from Salem, Neskowin, Bandon, and 
Coquille conducted bird and amphibian surveys and scientifi c 
studies in refuge marshes, planted trees, cleaned up trash from 
refuge lands, and constructed bird boxes 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 will be initiated 
in 2004 to improve public use, or to improve habitat and 
facilities, include:

•  Interpretive panels and kiosk installation at the Simpson 
Reef Overlook TEA-21 Enhancement/Refuge Roads/CCS 
project at Cape Arago was completed in September 2003.   
The fully accessible parking lot, sidewalk and wildlife viewing 
deck were completed in the winter of 2002.  The overlook 
provides a dramatic view of the Simpson Reef Unit of Oregon 
Islands NWR, which is the largest pinniped haulout in Oregon.  
Over 315,000 people visit the overlook annually.  Visitors will 
now be able to learn about the wildlife resources at this site 
and other nearby location.
•  At Bandon Marsh NWR, a maintenance shop was 
constructed in fall 2003. A parking lot and viewing deck 
overlooking the future restoration marsh is under construction 
and will be completed next year.  An adjacent bunkhouse for 
visiting researchers and temporary staff is nearing completion 
at the same location.
•  Planning and preparation is underway for an intertidal marsh 
restoration project at Nestucca Bay NWR, to be constructed 
August/September 2005.
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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 the 
Oregon Coastal Program; and providing technical assistance to 
Federal, State, and local conservation and restoration efforts.  
Ongoing activities include western snowy plover recovery, 
restoring water quality and habitat function in coastal watersheds, 
and conservation and restoration of sensitive habitats such as 
estuaries, coastal strand, and wetlands.

Siletz Bay NWR Photo by Roy Lowe USFWS  
http://oregoncoast.fws.gov/siletzbay/index.htm

Brown Pelicans at Brandon Marsh National Wildlife Refuge. Photo by Dave 
Ledig/USFWS  http://oregoncoast.fws.gov/bandonmarsh/index.htm

Oregon Department of Fish 
and Wildlife 

Marine Resources Program
Patricia M. Burke, Program Manager

Program Overview
The Marine Resources Program (MRP) is within the Oregon 
Department of Fish and Wildlife (ODFW) and has jurisdiction 
over fish, wildlife, and habitat issues coast-wide.  MRP 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 responsibility for assessment, management, and 
sustainability of Oregonʼs marine habitat, biological resources 
and fisheries.  In addition to direct responsibilities in state waters 
(from shore to three miles seaward), 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 approximately 50 
permanent and more than 70 seasonal or temporary positions. The 
program budget is approximately $5 million yearly, with about 
50% of funding from federal sources and the remainder from 
various state sources.

Program Scope
Primary responsibilities of this program include regulating and 
monitoring the harvest of sport and commercial ocean fisheries.   
This includes ocean salmon, groundfish, pink shrimp, Dungeness 
Crab, Pacific whiting, Pacific halibut, herring, and nearshore 
fisheries.  A significant part of this program involves collecting, 
managing, and reporting data that results from a large coast-wide 
sport and commercial fishery sampling program.  Many of these 
programs are co-regulated with the Federal Government, which 
has jurisdiction outside of three miles.  MRP also coordinates 
the use of federal observers on commercial ocean vessels in state 
waters.

The MRP is rebuilding a shellfish and estuary monitoring/
regulatory program to assess and manage clams, urchins, 
mussels, and crab both inter-tidally and sub-tidally.  A new 
recreational shellfish license is in its first year of implementation 
in Oregon. 

In addition, the MRP is responsible for marine mammals and the 
analysis of the impacts of the Marine Mammal Protection Act.  A 
nationally recognized pinniped research program is conducted by 
ODFW/MRP staff coast-wide.

Marine habitat assessment research includes undersea, tide pool 
and estuarine habitat.  Remotely Operated Vehicle (ROV) surveys 
of the ocean bottom are conducted annually.  MRP reviews 
permit applications which could result in alteration of marine 
habitat.  



HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2003-2004

30

MRP has a significant research effort which focuses on ways 
to reduce unwanted bycatch in commercial and sport fisheries.  
At-sea research includes efforts to understand the behavior and 
physiology of fish species which are subject to over-harvest or 
other negative impacts on sustainable populations.  

MRP administers the Developmental Fisheries Program, which is 
designed to monitor and assess new commercial fisheries.

As of 2004, MRP has established a Nearshore Management 
Program which is developing a comprehensive resource plan 
for nearshore habitat and marine species.  This program also 
regulates and monitors fisheries that occur nearshore and in rocky 
reefs.

The International Pacific Salmon Treaty is administered through 
MRP.  Upstream monitoring of salmon populations is used to 
better estimate ocean salmon stocks through this program.

MRP decision-making is made in management forums including, 
but not limited to, the Oregon Fish and Wildlife Commission 
(OFWC), the  Pacific Fishery Management Council (PFMC), 
North Pacific Fishery Management Council (NPFMC), NOAA 
Fisheries (NMFS), Pacific Salmon Commission, the International 
Halibut Commission, the State Legislature, Congressional 
acts (such as the Magnuson-Stevens Fishery Conservation and 
Management Act and the Marine Mammal Protection Act),  
Interstate agreements, and other regional and international 
decision-making bodies.

In 2004, several issues framed MRPʼs research and management 
activities, public review process, and community outreach: 

• Nearshore fisheries management
• Fishery Bycatch Reduction Research and Management 
Advancements
• ODFW Marine Fishery and Marine Mammal Research
• Marine Habitat Research
• Fishery port sampling (commercial and sport) enhancement 
and at-sea monitoring activities 
• Developmental Fisheries Program assessment
• Implementation of the new recreational shellfish license
• 2005-2006 Groundfish Regulations
• Dungeness crab fishery policy/regulation issues

Nearshore Resources & Fisheries
The Marine Program continues to focus considerable attention on 
nearshore resources in 2004.  Activities include monitoring and 
managing the commercial and recreational fisheries, and long-
range strategic planning for sustainability.  A major development 
early in the year was the creation and staffing of a Nearshore 
Project to enhance the MRPʼs planning and policy capabilities.  

Starting in 2003, the harvest of several nearshore groundfish 
species (rockfish, greenling and cabezon) in Oregon has been 
capped in both the recreational and commercial fisheries.  The 
live-fish fishery remains a growing sector of the nearshore 
commercial fishery.  Also new this year for nearshore commercial 

fisheries is an expanded limited entry permit system.  Beginning 
January 1, 2004, a black rockfish and blue rockfish permit is 
required for commercial harvest of these species; a nearshore 
endorsement on the permit is required for 21 other species 
of nearshore fish.  The new system continues to follow a 
precautionary approach in limiting harvest to conservative levels 
as program staff develops greater knowledge about nearshore 
fish stocks.  Logbook requirements for the nearshore fishery also 
facilitate the gathering of key data on fish populations and effort 
levels, and complement ongoing fishery sampling work. 

Development of a comprehensive Nearshore Marine Resource 
Management Plan (Nearshore Plan) is underway.  The Nearshore 
Plan will be a proactive strategy for the long-term conservation 
and sustainable use of our stateʼs marine resources and 
habitats.  In addition, it will identify opportunities for effective 
conservation of non-fishery resources.  This effort is part of 
a larger undertaking to develop a Comprehensive Wildlife 
Conservation Strategy for Oregon, supported by the U.S. Fish 
and Wildlife Serviceʼs State Wildlife Grants program.  Public 
input and partnerships are a key component of the Nearshore 
Planʼs development and implementation.  ODFW will hold a 
series of public meetings in Oregon communities starting in late 
summer and early autumn 2004.   

Fishery Bycatch Reduction Research and Management 
Advancements
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 species.  ODFW 
realizes that close cooperation with the fishing industry, 
individual fishers, processors, coastal communities, and agencies 
form necessary partnerships for success in this work.

The MRP has been active in several fisheries where bycatch is 
a problem and where additional information is needed to ensure 
stock assessment models have accurate data.  Since 2001 MRPʼs 
ocean 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 collected while other species of fish are routed 
out an escape vent in the net.  Both MRP-directed research and 
joint cooperative at-sea tests with various designs by cooperating 
fishermen on several commercial shrimp vessels provided vital 
“real world” assessment of the BRD gear types tested.  The use of 
these devices is now mandatory in the west coast shrimp fishery 
with fishermenʼs support.

Implementation of the Selective Flatfish Trawl as a New 
Bycatch Reduction Regulation - Working with fishermen and 
local net makers, ODFW worked to test a new trawl net that 
would target flatfish species while allowing non-target species to 
escape.  Three years of scientific research to develop the selective 
flatfish trawl culminated in June 2004 with the Pacific Fishery 
Management Council (PFMC) voting to require the new trawl 
for all fishing off Oregon and Washington inside 100 fathoms, 
beginning in 2005.  The new trawl combines very low rise and a 
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severely cutback headrope to allow escapement of groundfish and 
most rockfish, while retaining flatfish.  This approved design and 
others based on the same concept are currently being tested in 
fisheries in California, Alaska, and the U.S. East Coast.

A significant reduction in rockfish bycatch (80% reduction in 
canary rockfish bycatch) rates with the selective flatfish trawl 
allows increased fishery access to healthy flatfish stocks in 2005-
06 while avoiding declining/recovering species.  As a result 
of requiring the new trawl net, the PFMC was able to expand 
the area in which flatfish trawling could occur seaward to 100 
fathoms for most of the year (it is currently restricted to inside 50 
or 75 fathoms) as well as implement large increases in sustainable 
flatfish catch limits.  In future trawl work, MRP staff will seek to 
further improve the selective properties of this trawl with other 
species and in deeper waters.

Selective Flatfish Trawl on display at HMSC SeaFest.

Groundfish Research
Black Rockfish Population Status - Black rockfish were tagged 
and released in the spring of 2004, the third year of a multiple-
year mark-and-recapture project that uses PIT (Passive Integrated 
Transponder) tags.  Tagging in 2004 was conducted out of 
Newport aboard the Oregon State University vessel “Elakha” and 
the charter fishing vessel “Misty.”  The vessels were skippered by 
Perry York and Rob Waddell, respectively.

The purpose of the tagging project is to directly measure the 
exploitation rate of black rockfish in the Newport charter fishery.  
Recreational effort directed at groundfish has more than doubled 
since the 1980s, and black rockfish make up more than half the 
recreational groundfish catch in Oregon. ODFW tags 3,000 fish 
per year to ensure adequate recovery rates occurs.  PIT tags 
are recovered at the docks where black rockfish carcasses are 
scanned from spring through fall.  Preliminary results, based on 
the first two years of recovered tags, indicate an exploitation rate 
of approximately 2 percent.  Information from this study can be 
combined with other tagging projects underway in Washington 
to provide more accurate stock assessments for this important 
recreational fishery.

Barotrauma Studies - Rockfishes have closed swimbladders 
and experience trauma during capture related to pressure change 

(barotrauma) from the forced rapid ascent.  MRP research staff 
constructed several pressurized aquaria to study the effects of 
pressure change in rockfishes to aid in the development of release 
devices to minimize mortality when fish are released in nearshore 
fisheries. http://hmsc.oregonstate.edu/info/barochamber.html

Project Leader Polly Rankin inserts a PIT tag in a black rockfish during an 
ODFW at-sea research charter.

Maturity Studies of Nearshore Fish
This is a “project of opportunity”, resulting from MRPʼs access to 
landed fish carcasses from commercial and recreational fisheries 
spanning the coast of Oregon. This project has focused on 
developing improved length/age at maturity for species for which 
little information exists, such as china, vermillion, tiger, copper, 
kelp greenling and cabezon.  Because these species are rare, it 
will take several years of sampling to accumulate enough samples 
for an accurate description of maturity parameters.   Information 
such as this is valuable for stock assessments.

Marine Mammal Research
In addition to annual population surveys coast-wide, the ODFW/
MRP Marine Mammal program conducts ongoing research in 
selected areas.

Harbor seal movements in the Alsea Estuary - In recent years, 
approximately 400 to 600 harbor seals have resided in Alsea Bay 
nearly year-round. The biologists suspected that some smaller 
number of seals moved into the lower 12 miles of the river to 
forage for adult salmonids. There were 59 seals captured and 
tracked using ultrasonic transmitters and hydrophones. Based 
on the visual observations of foraging seals and on results of the 
tracking study, which showed that seals foraged primarily at night 
for salmonids in the river, the ODFW research team estimated 
that the seals might have taken between 5 and 40 percent of the 
yearʼs return of wild adult coho salmon (the species of greatest 
concern in this study). There are a wide range of possible impacts 
on the Alsea River coho population.  There is more research 
to be done, and the next step is to improve the precision of the 
estimates and to better understand the foraging behavior and 
predation success of seals at night.
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Columbia-Willamette Rivers Area Pinniped-Salmonid 
Interaction Project - Since 1997, ODFW/MRP has been 
capturing and marking California sea lions at Astoria to monitor 
the presence, movements, and foraging behaviors of these 
animals in the lower Columbia River Basin.  To date, ODFW/
MRP has captured and marked 509 individual sea lions.  Our next 
capture and marking operation for this project will not occur until 
September 2004 when these animals return to the Northwest from 
the California breeding areas.

Steller Sea Lion Pup Survival Study - In 2001 ODFW/MRP 
began a study aimed at determining age-class survival, age at 
first reproduction, fecundity, and other life history parameters for 
Steller sea lions in the Oregon study area.  Due to a significant 
overall population decline over the past 30 years, the Steller 
sea lion was listed as an endangered species in Western Alaska 
and as threatened from Southeast Alaska to California.  The 
Oregon breeding population of Steller sea lions is healthy and 
has been increasing at about 3 percent per year since the mid-
1970s.  Determination of survival rates requires the repeated 
identification of individually known animals.  The Oregon study 
is part of a broader effort being carried out to collect information 
that will help to understand the decline of this species in Alaska.
To date, ODFW has captured and marked 510 individual Steller 
sea lion pups during this project.  The current project also 
involves the use of remote operated video cameras on the two 
rookery study areas.  This information, along with similar data 
from re-sighting efforts conducted from California to Alaska, 
provides the data used to determine age-class survivorship.  
Reduced survival rate for juvenile Steller sea lions is one of the 
primary theories behind the serious declines observed in much of 
Alaska.

 
Marine Habitat Research
Oregonʼs nearshore rocky reef ecosystems are important habitats, 
with rich biological communities that support recreational and 
commercial fisheries, scientific research, and recreational diving.  
The MRP Habitat Project was active in at-sea evaluation of 
nearshore shallow water reef habitats during 2003-04, making 
extensive use of its remotely operational vehicle (ROV).  The 
project studies the density of nearshore groundfish species in 
relation to rocky reef habitat features with the goal of developing 
survey methods to estimate fish abundances on the reefs.  These 
studies have been underway since 1995.  During 2003, the 
project contracted for a multi-beam sonar survey of Siletz Reef, 
a large nearshore reef complex in the vicinity of Lincoln City.  
Together these sonar surveys provide a better understanding of 
reef structure, and provide context for interpreting the data on fish 
abundance. 
 
ROV fish survey work was also conducted for a fourth year 
at Cape Perpetua in 2003.  During 2002, the survey first 
documented fish communities  ̓responses to a marine hypoxia 
event.  A significant ODFW-OSU cooperative research effort 
was mobilized as a result of these early ROV observations of 
the temporary regional “dead zone” phenomenon.  The 2003 
surveys will help to document the changes in the reef community 
following this hypoxia event, and additional surveys on the 

Perpetua Reef complex planned for 2004.

Marine Fishery Sampling
A significant part of the MRP work entails routine monitoring of 
commercial and recreational fisheries through at sea observation, 
dock and port-side sampling programs. Biological sampling is 
also conducted by collecting age structures (otoliths and fin rays) 
from commercial and recreational landings of fish species in 
the major ports.  Genetic sampling of copper rockfish is being 
conducted by MRP in several major ports for a project funded by 
Oregon Sea Grant

At-Sea Observation/Monitoring - Highlights in the federal West 
Coast Commercial Groundfish Observer Program in 2004 include 
a new rule adopted by the Oregon Fish and Wildlife Commission 
authorizing federal or state observer coverage on open access 
vessels operating inside state waters.   MRP, NOAA Fisheries, 
and the fishing industry will work cooperatively to assist in the 
transition of this new program.  The observer program continues 
to deploy federal observers on vessels in the limited entry trawl 
and fixed gear fleets.  Coverage continues to be approximately 
15% of trips.  Coast-wide there are 37 federal observers, 14 of 
whom work out of Oregon ports.

In 2004, MRP continued to monitor the groundfish recreational 
charter fishing industry by riding aboard vessels out of most 
major ports from spring through fall.  The at-sea observer effort is 
well received by the Oregon Coast Sport Fishing Association and 
by most of the charter fleet.  Charter operators generously allow 
observers to ride without charge.

Commercial Fishery Sampling - MRP samples commercial 
landings of groundfish (rockfish, flatfish, and others), Pacific 
whiting, Pacific sardine, albacore tuna, and salmon at most 
major Oregon coastal ports.  Logbooks (vessel catch records) 
and landing records (fish tickets for fish processing plants) are 
monitored for catch location, fishing effort, and landed weight.  
Landings are sampled to obtain species composition, age 
structures, lengths, and sex from selected species.  Sample data 
and monitoring information are provided to other MRP projects 
and to scientists for stock assessment and management.

Recreational Fishery Sampling - Oregonʼs marine recreational 
fisheries are monitored by the Ocean Recreational Boat Survey 
(ORBS) and the Shore and Estuary Boat Survey (SEBS). 
 
ORBS is also able to provide timelier and more accurate 
assessments of salmon, halibut, lingcod, rockfish, and other 
groundfish species through dockside sampling at most Oregon 
ports.  

Following the successful field testing in late 2003 of pocket PCs 
for collecting almost all of the recreational fishery interview 
data, the technology was implemented at all ports for the 2004 
sampling season.  This new technology is expected to provide 
a better product than was previously possible.  
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In addition, MRP is currently gearing up to implement an 
improved hand-held device program based on wireless internet 
technology and, at the same time, constructing a new and 
improved database to hold the large (and rapidly growing) 
amount of data. Plans include the creation of a web-based ORBS 
data interface that will allow the generation of data reports on 
demand.  

SEBS uses a field survey and a telephone survey to estimate catch 
and effort.  The field survey involves interviewing anglers at 
fishing sites and recording catch information.  In a departure from 
MRFSS, SEBS focuses on true marine species by disregarding 
anglers whose primary target was an anadromous species such as 
salmon, sturgeon or striped bass.  

Marine Recreational Shellfish License 
The 2004 Oregon state Legislature enacted a new license 
requirement for recreational marine shellfish harvesting.  This 
new license is required for harvest of clams, crab, shrimp etc. 
and will provide needed funding to support shellfish toxicity 
testing (Department of Agriculture), Enforcement (Oregon State 
Police) and Assessment/Management and Education (ODFW).   
The initial workload in 2004 included producing and installing 
new signage on beach and estuary accesses.  New informational 
material was developed, and thousands of Q & A leaflets have 
been distributed state wide.  Initial management work has been 
reserved pending the new revenues, but MRP has worked to study 
wastage patterns on Clatsop Beach razor clams and is initiating 
some preliminary population assessments of north coast razor 
clams.  Significant work is needed in collecting useful biological 
information for all marine shellfish and in 2004-2005 ODFW 
anticipates using additional staff resources to prioritize this work.  

Developmental Fisheries Program Assessment
The Oregon Fish and Wildlife Commission asked for a review of 
the Developmental Fisheries Program.  The Board reviewed the 
developmental fisheries statutes, administrative rules, operational 
guidelines, Board process, program mission, and Board authority.  
They also reviewed the list of developmental fisheries species, 
their harvest programs, and the permitting process.

To discourage permit speculation, the Board recommended 
increasing some annual renewal requirements and began a pilot 
program consisting of an expanded application and restricted 
permits for the hagfish fishery.

Additional concerns identified include responsiveness to 
industry requests in a timely and efficient manner and research 
protocols, specifically whether current research requirements and 
lack of resources to analyze data at ODFW are preventing the 
development of potentially viable fisheries.

The Board recommended removing a number of species from 
the developmental fishery permit list due to lack of interest in the 
fisheries and made recommendations for changes to the statutes 
for consideration during the 2005 legislative session.  The Board 
will continue to identify other funding sources, both traditional 
and non-traditional to help fund needed research.

Dungeness Crab Fishery Policy and Regulation Issues
For the commercial Dungeness crab fishery, 2003-2004 was a 
record-breaking harvest year.  Landings exceeded 23 million 
pounds, the largest on record.  Although this season was notable 
for its economic success, concerns about sustaining a healthy 
fishery in the long-term were also heightened.  The Dungeness 
crab fishery on the west coast is jointly managed with Washington 
and California via the Tri-State Commercial Crab Committee.  
MRP is working with the fishing industry in Oregon, our partner 
state agencies, and other states to address several major policy, 
management and enforcement issues including state jurisdiction, 
enforcement, safety, domoic acid, and pre-season testing.  
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II. FACILITIES

HMSC Facilities
Randy Walker, Facilities Manager
With the start of the 2003 fiscal year, the facilities department 
took advantage of the summer months to focus on aesthetic 
improvements to HMSC, concentrating on removal of noxious 
weeds and invasive plants and tending to other grounds keeping 
needs.  Also completed during this period was the installation 
of new roofing on the last of the housing apartments, while 
extensive painting and other upgrades were made to the interiors 
of student housing units.   Other infrastructure improvement 
projects included extensive modifications to a laboratory in 
building #900, the completion of a new mail room and offices, 
the transformation of meeting room 9 into a faculty/staff lounge, 
and exterior painting of fascia and trim on all HMSC/OSU 
buildings.  Finally, a complete replacement of the interior 
manifold in the seawater system reservoir was finished near the 
end of 2003. 

Another significant facilities improvement undertaken during 
the 2003-04 fiscal year was the upgrade of lighting and heating/
ventilation/ air cooling systems to higher energy efficiency 
standards.   HMSC Facilities pioneered a new process for 
contracting inside the OUS system by teaming up with a diverse 
set of partners, including Oregon Department of Justice, OSU 
Purchasing and Procurement, OSU Construction Department, the 
Oregon Department of Justice, Bonneville Power Administration 

and Central Lincoln PUD.   As a participant in the BPA̓ s 
Conservation-Augmentation program, HMSC became the first 
entity within the Oregon University System to successfully 
perform an Energy Savings Performance Contract.
But the most visible transformation at HMSC was the completion 
of NOAA̓ s new two-level research facility on the northeastern 
edge of the campus.  On Friday, October 3rd, Vice Admiral 
Conrad C. Lautenbacher, Jr. joined over 230 community 
members, government and university officials, and fishing 
industry representatives to dedicate the Northwest Fisheries 
Science Centerʼs Captain R. Barry Fisher building.  This facility 
was created to strengthen critical marine fish programs through 
interdisciplinary science, partnerships, and educational linkages 
and is named after Captain R. Barry Fisher, a strong advocate for 
improved science and collaboration.

The Dedication ceremony was hosted by Dr. Usha Varanasi, 
Science and Research Director of the Northwest Fisheries 
Science Center and included the unveiling of a painting by a local 
artist that commemorates the life of Captain R. Barry Fisher.  The 
painting will hang in the buildingʼs foyer.  After the dedication 
ceremony, a ribbon to the facility was cut and attendees toured 
the building and nine different “science stations” that Northwest 
Fisheries Science Center scientists created to demonstrate some 
of the innovative research they conduct, including acoustic 
surveys to track groundfish populations, remotely operated 
vehicles to investigate fish habitat, and plankton surveys to 
better understand plankton productivity and its impacts on fish 
productivity and marine ecosystems. 

OSU Provost Dr. Tim White, NOAA Administrator Conrad C. Lautenbacher, NWFSC Director Dr. Usha 
Varanasi, and Carol Fisher, prepare to cut the ribbon leading to the Northwest Fisheries Science Centerʼs new 
Captain R. Barry Fisher research building.
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Ship Operations 
Fred Jones- Marine Superintendent
Oregon State Universityʼs (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 
Oceanographic Laboratory System.  The COAS Ship Operations 
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 2004 her 221 days of scheduled operations are funded by the 
NSF and NOAA and include work by researchers from Oregon 
State University, University of Washington, University of Hawaii, 
University of California - Irvine and NOAA. Major projects this 
year include an OBS recovery cruise off the Northern Mariana 
Islands, an atmospheric study along the equator and a variety of 
work in the North Eastern Pacific. 

R/V Elakha is owned by OSU and funded by user charges.  
The vessel supports research and education in coastal waters, 
bays and estuaries from Southern Washington to Northern 
California.  This year Elakha has conducted a variety of research 
programs including those of COAS, Zoology, 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. 

OSU Ship Operations became the manager for the NSF/UNOLS 
scientific van pool in late 2003.  There are currently three science 
vans in the pool including an isotope van, a general purpose van 
and a “cold laboratory” van.  The vans are based in Newport at 
the Ship Operations facility but may be shipped anywhere in the 
Pacific region to support NSF-funded research.

The COAS Ship Operations pier in Newport serves a variety 
of visiting oceanographic research ships and U.S. government 
vessels and it is expected that several ships will visit in 2004.  

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

III. EDUCATION
Oregon State University offers courses at HMSC in Fisheries 
and Wildlife (fall term) and Marine Biology (spring term).  The 
courses are open to upper division undergraduate students and 
graduate students, and generally attract 20-25 students per tem.

Fall 2003 Fisheries and Wildlife Courses
FW 407/507.SEMINAR (1 credit).
See list of seminar series speakers. Pages 47-48.

FW 420X ECOLOGY AND MANAGEMENT OF MARINE 
FISHES (3)   
Population and community ecology of marine fishes with an 
emphasis on exploited species. Includes lab with field trips to 
Oregon coastal areas. PREREQ: BI 370.

FW 426X.COASTAL ECOLOGY AND RESOURCE 
MANAGEMENT (6).
Study of the ecology and management of coastal marine and 
freshwater ecosystems as well as natural resources, emphasizing 
experimental (participatory) learning in a field station setting. 
Lec/lab.

FW 431 DYNAMICS OF MARINE BIOLOGICAL 
RESOURCES (4)   
Strategies of marine fishery management. A synthesis of the 
principles of population dynamics for single- and multi-species 
systems from the viewpoint of a marine resource manager. 
PREREQ: BI 370 or BI 371. Offered alternate years.

FW 442 PROBLEM DEFINITION AND ANALYSIS IN 
FISHERIES AND WILDLIFE (2)   
Student groups working with mentors will define the problem 
selected in FW 441, collect and review relevant information, and 
develop a problem analysis plan on a fisheries and/or wildlife 
topic. Finalized plans will be presented at an open forum at the 
end of the term. PREREQ: FW 441.

FW 452X.APPLIED FRESHWATER FISH BIOLOGY (3).
Examines ecological principles for understanding the distribution 
and abundance of freshwater fishes and their management. The 
course focuses on freshwater and anadromous fishes, especially 
salmonids. Taught at the Hatfield Marine Science Center in 
Newport, OR. PREREQ: FW 320 and FW 321.

FW 455.SAMPLING AND ANALYSIS OF MARINE FISH 
STOCKS (3).
Field sampling of economically relevant marine fish stocks. 
Laboratory analysis of biological samples and computer 
modeling of data using general stock assessment techniques. This 
course will be offered at the Hatfield Marine Science Center in 
Newport. REC: FM 315 and FW 316. Lec/lab.

FW 494.DISEASES AND PARASITES OF MARINE AND 
ANADROMOUS FISHES (3).
Emphasis on interactions between marine/anadromous fishes, 
disease-causing agents, and ecological conditions under which 
disease agents may limit populations in the marine environment.  R/V Wecoma departing Yaquina Bay, Newport, Oregon.
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PREREQ: 6 credits of upper-division biology.

FW 497.AQUACULTURE (3).
Principles and practices for the aquaculture of fish, shellfish, and 
algae. PREREQ: 9 credits of upper-division biology. (Writing 
Intensive Course.)

FW 498.AQUACULTURE LABORATORY (3).
Biology and culture requirements of fish, shellfish, and algae. 
Emphasis on laboratory culture techniques and practical 
experience in handling organisms. PREREQ: 9 credits of upper-
division biology.

FW 499. SPECIAL TOPICS IN FISHERIES AND WILDLIFE 
(1-6).
Special topic: Ecology of Marine Birds and Mammals
Special topic: West Coast Groundfish Crisis
Various topics in fisheries science and wildlife science. May be 
repeated for up to 12 credits.

FW 590X.COASTAL POPULATION GENETICS (6).
Hands-on application of molecular population genetics in coastal 
fishery management and conservation, study design, sampling, 
DNA extraction, PCR, analysis techniques, paper review and 
write-up. PREREQ: BI 311 or equivalent introductory genetics 
class. Lec/Lab. Course will be taught at the Hatfield Marine 
Science Center in Newport.

FW 599. SPECIAL TOPICS IN FISHERIES AND WILDLIFE 
(1-6).
Special topic: Coastal Biology
Special topic: Pacific NW Environmental Issues
Various topics in fisheries science and wildlife science.

Winter 2004 Term Zoology Course
Z 465 SELECTED TOPICS IN ZOOLOGY (1-16)
Selected Topic: Marine Conservation Science & Policy.   
Topics and credits vary. Grading mode TBA.

Spring 2004 Term Marine Biology Courses
BI 450. Marine Biology (8).
A comprehensive introduction to the flora and fauna of the marine 
environment approached from the level of the cell to the whole 
organism. Ecological patterns and processes characteristic of 
marine communities will be emphasized. PREREQ: A one-year 
course in biology or equivalent courses in introductory botany or 
zoology. Departmental approval required.
 
BI 451. Marine Biology (8).
Laboratories and field experience with flora and fauna of the 
marine environment, microbes, physiological and biochemical 
characteristics and adaptations of marine organisms, ecological 
patterns and processes of marine populations, communities, and 

ecosystems. Must be taken concurrently with BI 450.
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Student Enrollment Statistics

Fall Class 2002 2003
FW 407/507 Marine Science Seminar 13 9
FW 420x/520x Ecology and Management of Marine Fishes 19 25
FW 426x/526x Coastal Ecology and Resource Mgmt 19 24
FW 431/531 Dynamics of Marine Biological Resources 21 —
FW 442 Marine Team 1
FW 452X Applied Freshwater Fish Biology 16 20
FW 455x/555x Sampling & Analysis of Marine Fish 11 —
FW 494/594 Diseases and Parasites of Marine Fishes 14 5
FW 497/597 Aquaculture 4 4
FW 498/598 Aquaculture lab — 1
FW 499 Ecology of Marine Birds and Mammals — 11
FW 499 West Coast Groundfish Crisis — 8
FW 590x Coastal Population Genetics 9 —

Winter 2003 2004
AqS 100 (OCCC) (Pilot) Intro to Aquarium Science 15 9

Z 465 Marine Conservation Science & Policy 25 —

Spring 2003 2004
Bi 450/451 Marine Biology — 21

Summer 2003 2004
FW 599 Coastal Biology 10 —
FW 599 Pacific NW Environmental Issues 4 —

Spring 2004 Marine Biology Class:   First row kneeling: Erika Sander, Jasmine Fry, Brittaney Bearson, Beth Card, Kalli Welch; Second row standing: 
Maria Kavanaugh, Marissa Matsler, Sara Pursel, Leslie Ahlgren, Ellie Norris, Rachel Swenson; Back row: Frances Weeks, Kalin Lee, Sarah Messinger, 
Carissa Hall, Jason Thomas, Jessica Paulson, Sherine Bridges, Carrie Bartel, Skye Moret-Ferguson, Matthew Durham, Tristan Cross. 



HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2003-2004

38

Internships at HMSC
HMSC offers opportunities for students to gain practical, 
hands-on experience through internships in various field of 
study.  During 2003-04, nine students participated in internships 
mentored by several OSU faculty and agency scientists at HMSC:

Marine education specialist Bill Hanshumaker (Extension Sea 
Grant Faculty) supervised three Fisheries and Wildlife students 
from OSU (Mary Conser, Danielle Gabriel, and Rebecca 
Schiewe) and another student from Gonzaga University (Diana 
Boro) as interns for the Visitor Center.  They took on several 
projects, including the development of a new aquatic animal 
inventory and design and delivery of an auditorium presentation 
highlighting research findings from NOAA̓ s Ocean Explorationʼs 
research voyages in 2003.
         
Bob Emmett of NOAA̓ s Northwest Fisheries Science Center 
supervised two research interns during the summer of 2003: Katie 
Chapman, a student at Bowdoin College in Maine, and Jeffery 
Muir of the University of Hawaii, Hilo. Both students spent time 
in the fish lab and got hands-on experience with various tasks 
including performing dissections, removing otoliths, stomachs, 
and analyzing contents.  Muir also assisted with all field work in 
ocean surface trawling and estuary purse seining cruises.

In the Alaska Fisheries Science Center, NOAA scientists Thomas 
Hurst and Cliff Ryer supervised two student interns (Tara Duffy 
from the University of Dayton and Inia Mariel Soto Ramos from 
the University of Puerto Rico) on research projects analyzing 
feeding and habitat preferences of English sole and juvenile rock 
sole. 

Michael Banks, Marine Fisheries Geneticist with the Coastal 
Oregon Marine Experiment Station, served as mentor for Mary 
Kvitrud, a student intern from Luther College (Minnesota), 
performing genetic identification of scat from Pacific Harbor 
Seals (phoca vitulina) to determine species and number of salmon 
consumed.

Early in 2004, the National Science Foundation notified HMSC 
that it was being awarded a 3-year grant to host a Research 
Experience for Undergraduates (REU) summer internship 
program, beginning in June of ʼ04.   The program aims to 
recruit particularly bright students from diverse backgrounds 
for a mentored research experience that will orient them toward 
graduate school and ultimately careers in marine science.  HMSC 
received over 60 applications from highly qualified students 
(limited to junior or senior standing) for the 8 internship slots 
available in the first year.    Students selected for the program 
arrived in June from as far away as Providence, Rhode Island, 
and as nearby as Corvallis.  OSU faculty researchers and 
scientists from partner agencies at HMSC serve as mentors for 
the students, helping them develop research projects, practice 
scientific methods, gain laboratory and field experience and learn 
new skills over a 10-week period.   Students produce written 
research project reports and deliver oral presentations at the end 
of the internship (mid-August); these will be detailed in next 
yearʼs annual report.

Guin Library 

Janet Webster, Librarian
The Guin Library, a branch of the OSU Libraries, houses the 
universityʼs marine science collection. Evolving out of a field 
station library, the collection now contains over 35,000 volumes 
with strong focus on marine fisheries and marine biology in 
general.  In the fiscal year 2003/2004, the collection budget 
remained static at $9,000 for monographs supplemented with 
limited gift funds, and $110,000 for periodicals.  The staffing 
level remains stable with Janet Webster as the head librarian, 
Susan Gilmont as the library technician 3 and Judy Mullen as 
the library technician 1.  As Ms Webster was on sabbatical for 
eight months beginning in January 2004, Susan Goodson, other 
librarians from the Valley Library and library school student 
Heather Pennington-Lehman provided appreciated assistance 
with daily service. 

The OSU Libraries as with other OSU departments and units 
revised their strategic plan.  (http://osulibrary.oregonstate.edu/
strategic_pw.pdf ) While various strategies and specific outcomes 
are outlined,  these four bullets articulate the expectation of our 
users and ourselves. 

 • be competitive with our peer institution libraries; 
 • be as easy to use as Google and other search engines; 
 • deliver information wherever and whenever it is needed; and 
 • take the lead in archiving and preserving digital information. 

The plan recognizes the Guin Libraryʼs unique location and 
collection as a resource for enhancing OSUʼs reputation in the 
marine science community.  The library staff expect to fully 
participate in the above goals as the means to support the OSU/
HMSC faculty, staff and students in their work and education.  
Our work in the past year demonstrates ways we address the 
expectations of our users as well as promote the HMSC as a 
valuable institution in the marine science community.

Be competitive with our peer institution libraries
This means providing services to our users that are comparable 
to other Sea Grant institution libraries in particular.  We have 
spent part of this year implementing a collection strategy that will 
focus more of the marine science material at the Guin Library.  
Activities include moving volumes from the Valley Library, 
moving to electronic access only of more general science journals 
and focusing book purchases on key areas.   A strong collection 
on the eastern Pacific Ocean and the coasts of the Pacific 
Northwest can attract students and faculty.  It also makes a good 
partner in resource sharing networks as we  can provide items 
that others have overlooked or would not collect as out of scope.  
Competition is about both building strength and knowing how to 
collaborate. 

Be as easy to use as Google and other search engines
Guin Library users are faced with a plethora of electronic 
information.   The staff continues to provide course specific 
training for the fisheries, aquaculture and marine biology 
classes.  We have updated our web site with new graphics and 
revised finding tools including an electronic list of Guin Library 
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journals and a new bibliography of HMSC publications.  Janet 
Webster continues her work with Dr. Jon Herlocker in the 
School of Electrical Engineering and Computer Science on a 
new search engine approach.  Their presentation at the Coalition 
for Networked Engineering in December 2003 was very well 
received. 

Deliver information wherever and whenever it is needed
Major improvement in the OSU Libraries  ̓electronic article 
delivery  was realized this past year.  Users can now easily 
request any journal articles from the Valley Library or elsewhere 
and have them delivered to their email.  This means the scientist 
that is on a cruise or the graduate student working in the field 
can get information on site as long as they have an internet 
connection.  Upgraded computers in the library allow students 
to access their files centrally and create information needed for 
coursework.  

Take the lead in archiving and preserving digital information 
The Guin Library continues to maintain the Yaquina Bay 
Bibliography which provides an index to the literature about 
the bay.  This is an initial step to providing access to some of 
the documents in digital format.  Ms Webster worked on two 
projects for her sabbatical, both addressing digital information.  
The first was an exploration of the issues and possibilities for 
implementing an institutional repository for OSUʼs digital 
information.  The university community produces much in 
electronic form from scientific papers to student theses to grant 
reports.  New means of capturing this varied information are 
needed. Ms Webster and her tasj force recommended a pilot 
project using  DSpace, a software developed by MIT and 
Hewlett-Packard.  The second project entailed a four month 
residency with the Fisheries Department of  the Food and 
Agriculture Organization of the United Nations in Rome, Italy.  
While there, Ms Webster worked with Jean Collins, the FAO 
Fisheries Librarian, on developing strategies for enhancing access 
to fisheries management information in developing countries.  
Many of the strategies are electronic.

Ornamental Fish Health Programs
Tim Miller-Morgan, Oregon Sea Grant Ornamental Fish 
Health Specialist, College of Veterinary Medicine

The ornamental fish health program of Oregon Sea Grant and 
the College of Veterinary Medicine was created to provide 
educational programming and service to the ornamental fish 
industry in Oregon. It continues to have strong collaborative 
ties to the Oregon Coast Community College Aquarium Science 
(AQS) Program, http://www.occc.cc.or.us/aquarium/index.html. 

Our first cadre of students (19) began the two-year associate 
of applied science degree in aquarium science in fall 2003. 
Miller-Morgan is one of the co-principal investigators on 
the NSF implementation grant and works very closely with 
Bruce Koike, AQS program director, and Dave Beran, student 
coordinator/instructor on course development and refinement 
of existing course work. Miller-Morgan initiated and leads the 
biweekly grand rounds at the Oregon Coast Aquarium and the 
Hatfield Marine Science Center. Grand rounds are required for all 

students participating in the second practicum. Students present 
and discuss active medical cases and common health problems 
at each facility from the standpoint of husbandry and health 
management. 
Miller-Morgan was also a collaborator in Project Pisces, a 
USDA-funded project to put marine aquariums in middle and 
high school biology classes in Lincoln County and train the 
science teachers and their students in basic aquarium keeping 
and aquatic animal husbandry. Further, each of the participating 
biology classes took a field trip to the Visitor Center, where 
students worked with AQS students and staff as well as Oregon 
Sea Grant Visitor Center husbandry staff in a hands-on workshop 
on aquarium construction. Miller-Morgan and Bruce Koike 
recently received funding to develop a Master Aquarist pilot 
program. This is a collaborative program between the OFHP, the 
AQS program, and the Greater Portland Aquarium Society. It is 
designed to train experienced aquarium hobbyists to be resources 
for beginning aquarium hobbyists and to work with local 
science teachers in the Portland Metro area who are interested in 
incorporating aquariums into their classrooms.
 
Miller-Morgan teaches a section of VM 728, Special Species 
Medicine, a course offered to junior veterinary students, in 
which he introduces students to the practice of pet fish medicine 
as a component of a traditional veterinary practice. He also 
teaches VM 790-29, Ornamental Fish Medicine. This 35-hour 
course teaches senior veterinary students the basic skills to 
begin practicing fish medicine. In the winter of 2005, Miller-
Morgan will be teaching AQS 270, Fish and Invertebrate Health 
Management, for the first time.

Aquarium Science Degree Program   
Oregon Coast Community College   
The Aquarium Science Program Completes It s̓ First Year 
of Instruction

Bruce Koike - Director, Aquarium Science Program

Unbelievably the first year of Aquarium Science instruction to 
the student cohort is completed.  Retention of students was high 
considering that of the 19 original students, 17 were actively 
taking courses by the end of the spring term.  Their evaluation of 
the Aquarium Science courses was overall positive, though slight 
adjustments to content and delivery methods will be made.  These 
modifications will be incorporated into the appropriate courses in 
time for the next group of Aquarium Science students (fall 2004).  

During this first year, students were exposed to a blend of 
classroom instruction, laboratory learning, and workplace 
experiences.  Key partners in the development of these future 
aquarists and husbandry professionals were the Hatfield Marine 
Science Center and the Oregon Coast Aquarium.  Staff members 
at each of these two institutions enthusiastically embraced these 
students.  Our sincere appreciation goes to each of the mentoring 
supervisors who have shared their knowledge and experience 
with motivated individuals seeking to enter the aquatic animal 
care profession.



HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2003-2004

40

The passage of the May 2004 bond measure by Lincoln County residents emphasizes the importance of education efforts in our 
midst.  In the current economic and social climate, this approval is quite a statement by the county s̓ population.   We look forward 
to providing improved educational opportunities both to our students and to those who seek to enhance their professional standing.  
The ability to house the Aquarium Science Program in a facility that is designed for its delivery and support of student learning is a 
once in a career opportunity.  Such infrastructure contributes to building an even stronger coalition between OCCC and Oregon State 
Universityʼs Hatfield Marine Science Center.

STUDENT AWARDS and SCHOLARSHIPS 

Scholarships and awards given by HMSC through the generosity of various donors represent an important source of financial support 
for graduate student research in marine science.  The 2004 Markham Symposium (named for the Mamie L. Markham Endowment, 
which annually awards two years of financial support for eight students pursuing research at HMSC) was held on June 11.  Students 
who had made significant progress towards completion of their research gave brief presentations.  Those students being awarded new 
monies for 2004-05 year displayed posters explaining their proposed research.   Their awards are listed below: 

   Award        Recipient
Mamie L. Markham First Year Student Award     
 - provides financial assistance to an incoming, first year 
graduate student who plans to be resident at the HMSC after 
completing first academic year in Corvallis.

Mattias Johansson, Fisheries & Wildlife ($8,000)

Lillian Brucefield Reynolds Scholarship Fund      
- for graduate students engaged in study of marine science at 
Hatfield Marine Science Center.

Abigail McCarthy, Fisheries & Wildlife ($1,000)

Curtis and Isabella Holt Education Fund               
-  intended to foster education in the marine sciences by 
providing financial support to undergraduate or graduate 
students pursuing marine science studies.

Shawn Rowe, Math & Science Education ($3,800)

Walter G. Jones Fisheries Development Memorial 
-  intended to encourage graduate work in subjects which 
contribute to fisheries development.

Kathleen OʼMalley, Fisheries & Wildlife ($1,300)

William Q. Wick Marine Fisheries Award             
- intended to encourage graduate student research in the area of 
marine fisheries ecology and ocean related research.

Branka Valcic, Agric. & Resource Economics ($3,050)

Mamie L. Markham Endowment Award               
- intended to assist graduate or postdoctoral level researchers 
and research utilizing OSUʼs Hatfield Marine Science Center.

Cara Fritz   Biological Oceanography ($6,000)
Maria Kavanaugh  Zoology ($9,920)
Chi-Chang Liu   Fisheries & Wildlife ($6,500)
Megan Petrie   Fisheries & Wildlife ($4,300)
Natalie Reed   Marine Resource Mgmt. ($10,000)
Doug Reese   Biological Oceanography ($9,662)

Students explain their research to colleagues and visitors during the Markham Symposiumʼs poster session. 
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IV. PUBLIC OUTREACH AND 
EXTENSION

Visitor Center 

Visitor Center Highlights
Jon Luke, Oregon Sea Grant Marine Education Program 
Associate 
The OSU Hatfield Marine Science Visitor Center creates a 
unique, dynamic environment for lifelong exploration and 
discovery. The Visitor Center encourages adults and children to 
enjoy marine science.

Managed by Oregon Sea Grant, Visitor Center exhibits and 
programs explain how scientific research helps us interpret the 
natural patterns that shape our world and enables us to better 
appreciate, manage, and sustain coastal and marine resources. 
The Visitor Center also provides opportunities for conducting 
research on devices, methods, and concepts for informal science 
education that will advance the art of public education. Here are a 
few examples of recent activities, programs, and new exhibits.

Exhibits. The Visitor Center is undergoing major changes in its 
exhibits. Preparations are underway to open three new major 
exhibits within a five-month period, which started in June 
2004. The first exhibit, the Adventure of Totally Turtle, is an 
entertaining new educational exhibit that follows a very special 
hero named Totally Turtle and explores the complex world of 
turtles and tortoises. Visitors will be able to travel to five different 
continents through ten live turtle exhibits, read letters written 
home describing Totally Turtleʼs imaginary adventures, and have 
the opportunity to gain a greater understanding of turtle biology, 
cultural mythology, and conservation issues. This exhibit will be 
on display until January 2005 

The second exhibit, Coming soon! Wet Pets, is under construction 
and will open, November 11, 2004                                           
          . This exhibit gives visitors a look at ornamental fish as 
a hobby, the care of ornamental fish, and conservation issues. 
The exhibit features a Koi pond, a freshwater and saltwater 
ornamental fish tank system, a section on how to properly set 
up and care for a home aquarium, and information about the 
Aquarium Science Program.

The third exhibit, Invasion of the Habitat Snatchers!, will be the 
first major permanent exhibit to replace existing exhibits since 
the remodel of the Visitor Center. This interactive exhibit is 
designed to foster an understanding of how invasive species enter 
and affect new environments, what factors influence an invaderʼs 
success, and how each of us can prevent future invasions. The 
fabrication of the exhibit is underway, and Invasion of the Habitat 
Snatchers will open to the public in October 2004.

Another effort, currently on display at the Visitor Center, is 
Ocean and Seafloor Fuel Cell, an exhibit prototype based on 
Clare Reimers  ̓work in developing a seafloor power source 

using graphite electrodes placed in the sediment-water interface 
in coastal environments. Situating the electrodes this way can 
generate sustainable electrical power because of electrode 
reactions that are both microbial and geochemical. 

We are also pleased that the Oregon Sea Grant Jumbotron spot, 
seen last fall by fans at OSU home football games, has won 
a Bronze award from the Council for the Advancement and 
Support of Education. The judges were other communications 
professionals, and there were over 400 entries. The spot promoted 
a visit to the Hatfield Marine Science Center and featured the 
Visitor Center. Thanks to editor Rich Ford and to narrator Nancy 
Hopps 

Programming. Bill Hanshumaker, an Oregon Sea Grant marine 
education specialist, was promoted this past year to senior 
instructor. As part of an ongoing commitment, we delivered 
programming on marine invertebrates and marine mammals 
during OSUʼs “Museum Days.” As a consequence, Bill was the 
recipient of the Oldfield/Jackman Team Award for outstanding 
collaborative efforts to promote outreach.

Our marine education program coordinated the development of 
this summerʼs OceanQuest program with a focus on research 
conducted by NOAA. Interns were trained in program delivery 
skills using last yearʼs PowerPoint presentation. We also directed 
the development of this yearʼs presentation, based on research 
conducted through NOAA̓ s Ocean Exploration program. We also 
organized monthly special events to highlight research and other 
activities at the Hatfield Marine Science Center. These events 
included Salmon Saturday, Fossil Fest, Coastal Hazards, Whale 
Watch, and Octopus Day.

In 2003, Hanshumaker participated in the NeMO voyage to the 
Axial Volcano on the RV Thompson. As the educator at sea, he 
monitored and grabbed frames of video when instructed by the 
scientist in charge. These images were sent the following day to 
the Visitor Center for a near-real-time auditorium presentation. 
They can be viewed at the Web site by going to http://www.
pmel.noaa.gov/vents/nemo/index.html and then selecting “Daily 
Updates from Sea.”

Animal Husbandry. Peter Noah, Oregon Sea Grantʼs new 
curator, comes with a distinguished background in aquatic 
husbandry, including experience with whales and dolphins. 
Since joining the staff, he has instituted many changes to the 
animal husbandry section of the Visitor Center: new staff, new 
construction, and new exhibits. New staff includes Michael Liu, 
a PhD student studying New Zealand freshwater snails, and 
Brendon Clack, studying larval fish nutrition. Both have done a 
great job of improving our Visitor Center and west wing area. 
We have completely redesigned and revamped the west wing 
to accommodate multiple uses, including animal treatment, 
quarantine and holding for the Visitor Center, and a computer 
record-keeping system. 

The redesigned west wing has hosted several programs, including 
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the aquarium science students (25), a research internship, 
practicum students (10), and six junior and senor high school 
seminars (100+ students). The animal husbandry section has 
also revamped almost all of the Visitor Centerʼs aquatic animal 
exhibits as well as creating strong new exhibit programs. The first 
major effort is the Adventures of Totally Turtle, a 1500-square-
foot exhibit using materials developed in-house and containing 
components borrowed from the Oregon Coast Aquarium. This 
exhibit provides the basis for a local marketing effort to increase 
attendance and donation levels. 

Bookstore. Lynne Wright is Oregon Sea Grantʼs bookstore 
manager. There were five author events and book signings in 
this period. All of them were well attended and proved to be 
interesting additions to the programming in the Visitor Center. 
A loyal core of attendees from the local community can be 
depended on to show up at these events, and many volunteers and 
staff also have attended. 

The five author events and signings were to publicize the 
following books: Ambassador to the Penguins, by Ellie Mathews; 
Ancient Oregon, by Ellen Bishop; Plants of the Lewis and Clark 
Expedition, by Wayne Phillips; Beyond the Outer Shores, by 
Eric Tamm; and Silent Landscape—HMS Challenger, by Richard 
Corfield. In addition, the final event in the childrenʼs Octopus 
Garden pirate series, which had run every month from October 
2002 to May 2003, was a treasure hunt. 

In the financial arena, it appears that incoming records will reflect 
that income was approximately the same as last year and perhaps 
slightly increased. Inventory was increased somewhat to reflect 
some of the current exhibits, such as turtles and clownfish. We 
also added an aquarium section to the inventory to reflect the 
interest in aquarium keeping, both in students taking classes 
and in the general public. Teachers continue to visit the store 
regularly to purchase classroom materials, and the bookstore has 
recently created a Web site to promote its educational materials in 
this additional venue.

SeaGrant Marine Education 
Jesica Haxel, Oregon Sea Grant Education Specialist

A combination of experienced Sea Grant educators and new 
additions to the education staff made our spring programs better 
than ever before. Thanks to the hard work of Fawn Custer, 
Athena Crichton, and new staff Evonne Mochon Collura, Kaety 
Hildenbrand, and Elaine McCracken for helping to make this one 
of our most successful school years, with 11,000 students visiting 
this year.

Our educators continued to work throughout the summer with 
SeaFest and our annual summer camps. This year, through a 
memorial donation, we were able to award a special scholarship 
to Marine Biology I and II camps for a female high school 
student interested in a career in marine science. The scholarship 
recipient, Allie Printz, excelled in both camps and was later 

chosen as a participant in the National Student Ocean Summit.

New programs were introduced in two of our summer camps 
this year: students in Coastal Adventures II concentrated on 
invertebrates, while the high school students in the advanced 
Marine Biology II camp focused on research. Students had the 
opportunity to speak to research scientists here at the science 
center, explore a visiting research vessel, and design and carry 
out their own experiments in the lab.

This yearʼs Northwest Aquatic and Marine Educators conference 
was organized by Vicki Osis, and held at the HMSC. The 
education staff helped organize the conference as well as leading 
presentations on bringing squid dissections into the classroom 
and reaching home school audiences. 

This was a busy fall, with school group numbers up by 500 
students so far this year and our biggest Home School Day yet. 
Over 80 students participated in the day-long event full of labs, 
field trips, and hands-on activities. Fall also marked the start 
of preparations and student selection for the National Student 
Summit on Ocean Issues in Washington, D.C.

Coastal America coordinated the three-day National Student 
Summit on Ocean Issues, which included 100 high school 
students, teachers, and marine educators from 14 Coastal 
Ecosystem Learning Centers (CELCs), as well as participation 
from the White House, the NOAA Science Center, the U.S. 
Ocean Commission, the National Geographic Society, Coastal 
America Partners, and the U.S. House of Representatives. 
Locally, the summit was attended by 5 local Newport High 
students, Newport High marine science teacher Tracie Sempier, 
and CELC and Oregon Sea Grant marine educator Jesica Haxel. 
Students were Yuanbo Liu. Allison Printz, Emily Rackleff, Jason 
Brazel and Katie Collson with alternates Colleen Sly and Ben 
Waite. The students made a presentation on a regional ocean 
issue, titled “Salmon Aquaculture in the Pacific Northwest,” 
and then later met with other students to develop a national 
perspective on issues and recommendations and their own 
personal commitments to action.

As a part of the NHS team commitment to action, they returned 
home to present what they learned at the summit to groups 
throughout the state, including the State Land Board, the Lincoln 
County School Board, and attendees at our spring Home School 
Day.

The spring home school event continued to grow, with almost 
100 students in attendance. In addition to the organizing the 
biannual home school event, educator Jesica Haxel was invited 
to discuss home school programs at the American Zoo and 
Aquarium Association Western Regional Conference. Her 
presentation, “The Ins, Outs, Ups and Downs of Starting a Home 
School Program,” was extremely well received, helping other 
organizations learn how to establish their own programs as well 
as showcasing the Sea Grant home school program as one of the 
leading programs on the West Coast.

Another new event this year in marine education is Earth Day/
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Ocean Day in conjunction with the Oregon Coast Aquarium. 
This event was an opportunity to share research and conservation 
efforts at the science center with the general public while 
teaching about intertidal diversity and getting young students 
interested in math and science.

Spring concluded another great school year with not only 
high numbers, but also glowing evaluations from teachers and 
students, many claiming this year to be even better than the last. 
School groups were still going strong as we prepared for the third 
annual Seafest, where educators presented programs such as fish 
printing and papermaking, led by Fawn Custer, and preschool and 
craft programs, led by Jesica Haxel.

Summer camps proved to be very popular again with our newest 
camp, Coastal Adventures II: Arthropods and our new Marine 
Biology II camp, which focuses on “extreme” science. We also 
added a new summer camp educator, Kath Fuller, to our team.

Marine Extension 
Jay L. Rasmussen, Oregon Sea Grant Associate Director and 
Sea Grant Extension Program Leader

The mission of Sea Grant Extensionʼs program is to educate 
Oregonians by delivering research-based, objective information 
to help them solve problems, develop leadership, and manage 
resources wisely. Sea Grant Extension is one of five Extension 
areas at Oregon State University. The others are Agriculture, 
Forestry, 4-H, and Family and Community Development. 

Extension education is a discipline (some would even call it a 
science) that is awarded advanced degrees at some universities. 
But it is also an art. Sea Grant Extension programs appear in 
many forms. Typically they are university-based educational 
programs that seek to apply knowledge and understanding 
gained through research to aid individuals and groups. Programs 
that extend university knowledge require a dedicated group of 
individuals whose advanced education, training, and expertise 
may involve many segments of biology, sociology, economics, 
public policy, engineering, and a host of related fields. A Sea 
Grant Extension professional is known by many names-specialist, 
educator, marine adviser, and agent. Each professional works 
directly with people in coastal-related communities. Extension 
professionals are also schooled in approaches that can be used to 
facilitate information transfer.

Extension work might be defined as designing activities 
that effect behavior change through constituent-driven 
programs focused on outcome-based objectives using a 
variety of educational processes and techniques over a 
continuum of time.

 —Fundamentals of a Sea Grant Extension Program, 

2000

To carry out this role with coastal and marine clientele, the 
Sea Grant Extension program has a team of marine agents and 

specialists affiliated with the OSU Extension Service and located 
in coastal communities, at the Hatfield Marine Science Center, 
and on campus. Their 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 impact on the educational program is maximized 
• Increase the proficiency of Extension faculty in developing and 
delivering relevant, issue-based education 
• Encourage the adoption and implementation of coastal 
educational programs by other Extension professionals 
throughout the state and nation
• Stimulate researchers to generate the knowledge needed to 
resolve coastal and marine challenges 
• Gather relevant, research-based information about coastal and 
marine resources and issues 

Some of the areas of focus are commercial fisheries, seafood 
technology, sustainable aquaculture, business and community 
development, coastal ecosystems and habitats, coastal natural 
hazards, fishing vessel safety, and marine and cultural education. 
Many agents and specialists conduct their own research projects 
and collaborate with Sea Grant-funded researchers, the Coastal 
Oregon Marine Experiment Station, and the Agriculture, Forestry, 
4-H, and Family and Community Development programs of the 
OSU Extension Service. 

In 2004, the following faculty members have appointments, 
ranging from full time to quarter time, with Oregon State 
University: Susan Hanna (whose main office is on campus), 
Bill Hanshumaker, Jon Luke, Tim Miller-Morgan, Jesica Haxel, 
Shawn Rowe, Peter Noah, Vicki Osis (postretirement), Jay 
Rasmussen, and Lynne Wright. Each year, Sea Grant Extension 
effectively reaches thousands of people—from fishing industry 
leaders to school children—through workshops, classes, 
conferences, and other educational delivery mechanisms. 

It is in this time of change and transition that the Oregon Sea 
Grant Marine Education Program is seeking to position itself for 
a new era. A new and exciting collaboration has begun between 
Oregon Sea Grant and the Institute for Learning Innovation that 
will establish new activities, combining the capabilities and 
resources of the two groups for purposes of conducting projects, 
programs, and research in the emerging area now being referred 
to as “free-choice learning.” In addition to participating in this 
collaboration, the Marine Education Program and Visitor Center 
will work toward a more integrated program to further its goal of 
providing quality programs and learning experiences.

With this is mind, Oregon Sea Grant and OSU Extension have 
developed and filled a position around the theme of free-choice 
learning. Shawn Rowe started in this position on June 1, 2004. 
Rowe received his doctorate in 2002 from Washington University 
in St. Louis. His dissertation focused on how people learn in 
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groups in museum settings. A senior colleague praised Roweʼs 
research, saying that it “charted new territory in the research 
on learning in informal environments.” Before coming to OSU, 
Rowe was a postdoctoral research scholar and fellow in science 
education at the Center for Inquiry in Science Teaching and 
Learning at Washington University.

Roweʼs personal experience with museums and science centers 
includes projects at the St. Louis Science Center and the Missouri 
History Museum, and in the Ukraine. One of his particular 
interests is in developing culturally appropriate activities for 
people who donʼt usually go to museums. If such people feel 
comfortable and included when they go to science centers, over 
time they might more readily pursue further education in science 
fields.

Free-choice learning will be the focus of Roweʼs activities. The 
Sea Grant Marine Education Program works to improve science 
literacy and advance the science and art of education. In being 
affiliated with the Visitor Center at the HMSC, Rowe will have a 
prime laboratory in which to advance those goals. About 150,000 
people come to the Visitor Center annually to increase their 
understanding and appreciation of the marine world.

Ornamental Fish Health Program

Tim Miller-Morgan, Oregon Sea Grant Ornamental Fish 
Health Specialist, College of Veterinary Medicine

 The ornamental fish health program (OFHP) supported by 
Oregon Sea Grant and the College of Veterinary Medicine has 
completed a busy second year, solidifying existing programs 
and expanding into new areas and new parts of the country. 
Tim Miller-Morgan is the Extension veterinarian overseeing 
this program. Which will assist wholesalers, retailers, and 
hobbyists to succeed in the rearing, husbandry, and health care of 
ornamental aquatic animals in the aquarium or pond environment. 
 
Through our Ornamental Fish Health electronic newsletter and 
our Web site, http://seagrant.oregonstate.edu/extension/miller-
morgan.html, we continue to disseminate health and husbandry 
information to the ornamental fish industry. Miller-Morgan 
also frequently consults with local ornamental fish producers, 
importers, retailers, and hobbyists on health and husbandry 
issues, USDA accreditation, and health inspections for interstate 
and international animal shipments. Miller-Morgan also sits on 
the American Veterinary Medical Associationʼs (AVMA) Aquatic 
Veterinary Medicine Committee. This committee, consisting of 
12 specialists in fish medicine and aquaculture health, advises the 
AVMA executive board and federal and international agencies on 
policy matters pertaining to aquatic animal health. Miller-Morgan 
continues to speak at local koi, goldfish, and aquarium clubs. 
 
The program continues its relationship with the Associated 
Koi Clubs of Americaʼs (AKCA) Koi Health Advisor (KHA) 
Program, http://www.akca.org. This program is in its third year of 
training selected koi hobbyists to become health and husbandry 
advisors to their fellow hobbyists. The program has trained 144 

Koi Health Advisors throughout the country. Thirty-nine (27%) 
of these graduates live in Oregon, Washington, and Idaho. Miller-
Morgan serves as a national advisor to this program, teaches in 
the wet labs, and provides continuing educational opportunities 
for Koi Health Advisors in the Pacific Northwest. With Spike 
Cover, director of the KHA program, and Sandy Yosha, a 
private fish practitioner from Lakeland, Florida, Miller-Morgan 
instructed three KHA wet labs in Texas, California, and North 
Carolina. He also published numerous articles in KOI USA (the 
AKCA magazine) and was invited to speak at the recent AKCA 
annual seminar in Honolulu, Hawaii. He was recognized by the 
AKCA at this annual seminar for his involvement in and support 
of the KHA program.  
 
Miller-Morgan serves as the staff veterinarian for the Visitor 
Center and education wing animal collections. He has also 
been actively involved with Peter Noah, the curator of animal 
husbandry programs, in the ongoing redesign of the west wing 
animal holding area and development of two new exhibits in 
the Visitor center, the turtle exhibit (The Adventures of Totally 
Turtle) and the new ornamental fish exhibit (The World of Wet 
Pets).

Tim Miller-Morgan overseeing ornamental aquatic animals.

SeaFest
SeaFest 2004 – Third Annual HMSC Open House

 Near perfect weather greeted the estimated 4,500 visitors who 
turned out for SeaFest on June 19, the HMSCʼs third annual open 
house and community festival.  Families with children ambled 
the open space between the Visitor Center and the Barry Fisher 
building, which was lined with artists booths, a live music stage, 
food vendors, tents featuring exhibitors  ̓displays, and other 
attractions.

The day started at 10 a.m. with a crowd of several hundred 
people gathered outside the Visitor Center entrance for 
the opening ceremony. HMSC Director George Boehlert 
welcomed the crowd and introduced OSU President Ed Ray, 
who spoke about the legacy of Senator Mark O. Hatfield and 
his many years of leadership in promoting ocean science 
research and higher education for Oregon.  Senator Hatfield 
then took the podium and offered a warm gesture of thanks 
to the sign language interpreter, before addressing the 



45

HATFIELD MARINE SCIENCE CENTER ANNUAL REPORT 2003-2004
PUBLIC OUTREACH AND EXTENSION

crowd and expressing his appreciation for the research and 
education work of the center.

Senator Mark O. Hatfield addresses the crowd at the opening ceremony for 
SeaFest 2004. 

Following the opening ceremony, President Ray hosted 
a reception in the Guin Library for VIP guests, including 
former NOAA Director and OSU President Emeritus John 
Byrne, OSU alumna Jean Roth and other friends of HMSC.  
In the Hennings Auditorium, presentations by HMSC 
researchers including Thomas Hurst of the Alaska Fisheries 
Science Center, Bob Embley of the NOAA Vents Program 
and Barb Lagerquist of the Marine Mammal Program drew 
large audiences interested in hearing about some of the latest 
research being conducted by scientists here.

With the HMSC parking lots filled nearly to capacity by 
11:30 a.m., arriving vehicles were directed to overflow 
parking at the Oregon Coast Aquarium, where a shuttle 
bus would pick up passengers and bring them to the front 
entrance.  According to volunteers directing traffic, most 
cars had three or more passengers, many with children.  
This observation was echoed by exhibitors and volunteers 
conducting exit surveys, indicating that families were a big 
part of the crowd at SeaFest.

Children line up to get “eaten” by a giant Chinook salmon.       
(Photo courtesy of T. Dillman)

A 29-foot long Chinook salmon named “Claudia”, shared lawn 
space with the Oregon Dungeness Crab Commissionʼs huge 
inflatable “Crab Louie” a luring visitors over towards the Barry 
Fisher building and the dozens of scientific exhibits inside 

the “Science Zone”.  Hands-on exhibits highlighting current 
research conducted at HMSC engaged kids with microscopes and 
magnifying glasses for inspecting live organisms and preserved 
specimens. 

Among other 
popular attractions 
at SeaFest were: 
live animal 
displays and other 
Visitor Center 
exhibits, tours of 
the aquaculture 
labs, animal 
husbandry and 
seawater facilities, 
guided walks 

along the estuary trail, ship tours and displays of oceanographic 
instrumentation at the dock, and a U.S. Coast Guard search and 
rescue demonstration in Yaquina Bay.

The contributions of agencies and program units at HMSC, 
colleges and departments at OSU, and the many volunteers and 
community organizations and who helped make SeaFest 2004 
such a success is greatly appreciated. Special thanks to HMSC 
Program Manager Ken Hall, the members of the organizing 
committee and those whose extra efforts did not go unnoticed: 
Linda Brodeur, Cheryl Brown, Carol Cole, Sarah Heimlich, 
Jon Luke, Judy Mullen, Craig Toll, Randy Walker, Matteo 
Costamagna.

The Barry Fisher building garage housed some of the most popular exhibits 
in the “Science Zone”.

Kids redeem prizes after filling their “Ocean Passports” with stickers earned 
by visiting science exhibits at SeaFest.
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Civic Activities

The Hatfield Marine Science Center is recognized as an active 
force in the community, both through the participation of its 
employees in civic and charity events, and by its role as an 
institution in supporting and advancing economic development 
initiatives.   People who work at HMSC serve in the volunteer 
corps and on the boards of local arts organizations, school 
site councils, booster clubs, and as members of various civic 
organizations.

Philanthropic Activities.  Given its uniqueness as an OSU-
affiliated community with a strong presence of federal and state 
agencies, HMSC’s participation in philanthropic activities often 
cuts across institutional lines.   In August, a team organized by 
ODFW employees represented HMSC in the Lincoln County 
Relay for Life, a 24-hour event benefiting the American Cancer 
Society.  HMSC also participated in two blood drives during the 
year, donating over one hundred pints of blood to the American 
Red Cross. Building on OSU’s annual tradition of sponsoring a 
food drive in February, staff from the HMSC Director’s office 
organized a weekly soup kitchen where people would bring 
in home-made soups and fresh breads to be sold to HMSC 
employees at lunchtime.   The proceeds raised from just three 
soup kitchen days, totaling $378, was donated to the local food 
bank, Lincoln County Food Share.   

OSU-Lincoln County Economic Summit.   On May 25th, 
HMSC hosted a gathering of Lincoln County elected officials 
and business community leaders with President Ed Ray and 

other OSU administration leaders for an “Economic Summit.”  
The goal of the half-day meeting was to discuss the future of 
OSU’s presence on the Oregon coast, and to generate ideas for 
expanding areas of collaboration between the University and 
Lincoln County’s coastal communities.  

Former Provost Tim White welcomed the 35 summit participants 
representing civic, business, and education interests in Lincoln 
County, praising their pro-active efforts to strengthen ties 
between OSU and the community.  County Commissioner Don 
Lindly gave a presentation describing demographic and economic 
conditions in the region, which identified HMSC as one of the 
top six employers in Lincoln County. Vice Provost for Research 
Rich Holdren spoke on the role of universities in economic 
development, highlighting OSU’s $13 million in annual 
expenditures in Lincoln County (second only to Benton County) 
and emphasizing the research contributions of OSU faculty and 
extension to fisheries management, recreation and tourism, and 
other resource-dependent sectors of the economy.  

Discussion among participants focused on the importance of 
research and teaching activity at HMSC and OSU’s partnership 
with Oregon Coast Community College as key factors in 
the county’s potential for continued economic development.  
Recommendations focused on strengthening interactions in the 
areas of education, outdoor recreation and tourism, and fisheries, 
marine science and technology.

President Ed Ray addresses participants at Economic Summit of OSU and Lincoln County leaders in May.
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Meetings at Hatfield Marine Science Center
Census of Marine Life Workshops
August 22-24, 2003
The CoML is an international science initiative organizing field 
programs to sample and survey the biology of under-explored 
habitats in the ocean.  During 22-24 August, 2003, the HMSC 
was host to two workshops funded by the Alfred P. Sloan 
foundation under the auspices of the Census of Marine Life 
(CoML; www.coml.org).  The overriding goal of these workshops 
is to evaluate the current state of scientific knowledge (the 
“known, unknown, and unknowable”) and to identify the most 
important ways to advance our knowledge.  The first workshop 
was titled “Seamounts and Submarine Canyons” and was co-
organized by Dr. Karen Stocks of UC San Diego and Dr. George 
Boehlert, HMSC.  The second, “Deep-Sea Sediments,” was 
organized by Dr. David Billett of the Southampton Oceanography 
Centre in the UK.  Combined, the two workshops brought 60 
scientists from 19 countries to the HMSC.  Participants identified 
priorities for future research as well as how to network and 
coordinate large scale, international, interdisciplinary programs. 

Coastwide Salmonid Genetics Meeting
June 16-18, 2004
One hundred or so researchers convened at the Hatfield Marine 
Science Center Henningʼs Auditorium for an enriching two days 
of seminar and discussion in salmon genetics.  Representatives 
included more than a dozen Pacific Northwest Universities, 
about twice as many Federal and State agencies, Watershed 
groups, the Columbia River Inter-Tribal Fish Commission and a 
far traveler from the National Salmon Resources Center, Japan.  
Three sessions on the first day were titled Stock Structure, 
Towards Functional Genomics and Parentage, Hatchery & Wild 
Comparisons.  Session titles for the second day were, Genetic 
Applications in Management, Sex Determination in Salmonids, 
and Mixed Stock Analysis and other Statistics. A general relaxed 
atmosphere at this meeting, that has been held somewhere on 
the west coast for about the last 20 years provides a venue to 
share and learn about the latest salmon genetic research and is 
particularly welcoming of student participation.  True to usual 
form, insightful questions together with lively discussion during 
coffee, lunch breaks and at the Banquet held at the Oregon Coast 
Aquarium resulted in effective exchange across disciplines.  
Proceedings and abstracts are available at:
http://marineresearch.oregonstate.edu/genetics

Northwest Aquatic and Marine Educators (NAME) 
Conference
August 12 – 16, 2003
Eightythree NAME members, gathered at the Hatfield Marine 
Science Center August 12 – 16, 2003 to attend the Northwest 
Association of Aquatic and Marine Educatorʼs annual conference.  
Organized by the Oregon Sea Grant Program, the conference 
attracted participants from  Federal and State Agency educators 
as well as k-12 teachers.  The agenda was filled with sessions 
that  featured new teaching labs and field activities featuring 
ocean habitats and stream ecology.   Marine Education facilities 
in the area took the opportunity to showcase their educational 
programs including the Oregon Coast Aquarium, Yaquina 
Head Outstanding Natural Area and Marine Discovery tours.  
The conference is hosted each year by a member state of the 
association.  NAMEʼs 2004 conference was held in Washington 
and the  2005 conference will be held at the University of 
Victoria in British Columbia.
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Seminars at HMSC
Seminars presented at HMSC from July 2003 to June 2004
DATE NAME AFFILIATION TITLE
Aug 7, 2003 Emile Okal Professor of Seismology

Northwestern University
A perspective on the use of oceanic T waves in solid earth geophysics

Sep 17, 2003 Ken Hall Candidate, Program Man-
ager

Calibrating the Compass: The Role of Marine Labs in the National Commit-
ment to Sustain and Restore Ocean and Coastal Resources

Oct 17, 2003 Tom Hurst Research Fishery Biologist, 
NOAA/AFSC

Patterns of interannual variation in estuarine community structure: 
Examples from the Hudson River

Oct 20, 2003 Eva-Maria Koch Horn Point Laboratory, Uni-
versity of Maryland Center 
for  Environmental Science

Hydrodynamics in Sea grass Ecology: from Molecules to Ecosystems

Oct 31, 2003 Fred Seavey USFWS Snowy Plover Management in Oregon
Nov 7, 2003 Martin Hall Chief Scientist,  Inter-Amer-

ican Tropical Tuna Commis-
sion, San Diego, CA

Bycatch of Leatherback Sea Turtles in the Eastern Pacific: Strategy Near the 
Edge

Nov 14, 2003 Kristen Hart DUML Integrating Ecology and Genetics to Define and Conserve Distinct Popula-
tions of Diamondback Tarrpins  (Malaclemys Terrapin)” 

Nov 21, 2003 Joanne Holdren Lab Manager Candidate for 
Mark Camara

Analysis of Genes in a Scytosiphon Lomentaria cDNA Library Using Ex-
pressed Sequence Tags” and “Comparison of Fungal Communities Among 
Three Different Soil Sample Quantities

Nov 21, 2003 Cheryl Brown Research Oceanographer, 
Pacific Coast Ecology 
Branch, EPA

Role of Oceanic and Riverine Sources in Nutrient and Phytoplankton Dy-
namics in Yaquina Bay

Dec 5, 2003 Rick Brodeur Research Fisheries Biolo-
gist, FE/NMFS/NOAA

Mesopelagic fishes of the North Pacific

Dec 11, 2003 Mike Dagg Professor, Louisiana Univer-
sities Marine Consortium

Feeding of Neocalanus fllemingeri, N. plumchrus and N. cristatus on the 
Continental Shelf of the Gulf of Alaska

Jan 7, 2004 &
Jan 16, 2004

Vladimir. Gertsev Department of Mathemat-
ics, Rybinsk Academy of 
Technology, Russia

A Model of Fish Population Distribution in the Habitat

Jan 23, 2004 Doug Biggs Department of Oceanogra-
phy, Texas A & M Univer-
sity

Ship and Satellite Studies of a Colored Ocean: Slope Eddies and Summer-
time Greening in the Gulf of Mexico

Jan 23, 2004 John Delaney Professor of Oceanography, 
University of Washington 
and Director of the NEP-
TUNE Program

The NEPTUNE Regional Cabled Ocean Observatory: Interactive Networks 
of Remotely Operated Submarine Laboratories

Jan 30, 2004 Rosemary 
Dorrington

Department of Biochemistry, 
Microbiology and Biotech-
nology, Rhodes University, 
Grahamstown, South Africa

Developing Experimental Systems for Studying the Biology of Small Insect 
RNA Viruses, the Tetraviridae: Understanding the Language of a Mute Virus

Feb 4, 2004 Weibke Boeing Recruitment Processes 
Program, Alaska Fisheries 
Science Center, Seattle, WA

Responses of Ichthyoplankton Biodiversity and Dynamics to Environmental 
Change

Feb 17, 2004 Loren Coen USDA/ARS Ecologist 
Candidate

Pearls of Wisdom: Aquaculture Impacts, Oyster Restoration, and other 
Ecological Gems

Feb 18, 2004 Brett Dumbauld USDA/ARS Ecologist 
Candidate

Shellfish Aquaculture as an Ecosystem Component in West Coast Estuaries

Feb 18, 2004 Allan Stoner Fisheries Behavioral Ecol-
ogy Program, Alaska Fisher-
ies Science Center

What is Essential habitat? Form and Function in  Nursery Grounds

Feb 19, 2004 William Arnold USDA/ARS Ecologist 
Candidate

Hard clam aquaculture in Florida waters: History, status and implications

Feb 27, 2004 Stephan Munch Applied Mathematics and 
Statistics, University of 
Santa Cruz, CA

Non-Parametric Bayesian Stock-Recruit Modeling
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DATE NAME AFFILIATION TITLE
Mar 3, 2004 Jen Zamon Fish Ecology Program, 

Northwest Fisheries Science 
Center, Hammond, OR

Seabirds, Seals and Salmon: Marine Predators

Mar 10, 2004 Cliff Ryer Fisheries Behavioral Ecol-
ogy Program, Alaska Fisher-
ies Science Center, Newport, 
OR

Habitat preferences of several juvenile north Pacific flatfishes: being flat 
doesnʼt necessarily mean you prefer your world that way

Mar 17, 2004 Bruce Mate Department of Fisheries and 
Wildlife, OSU

Sperm whale migrations in the Gulf of Mexico

Apr 7, 2004 Andrew Herbert Department of Oceanogra-
phy, Texas A & M Univer-
sity

Spatio-temporal Changes in Sedimentary Geochemistry of a Temperate 
Seagrass (Zostera marina) Bed and Adjacent Unvegetated Sediments

Apr 14, 2004 Bryan Black Cooperative Institute for 
Marine Resources Studies 
Hatfield Marine Science 
Center/OSU

Application of tree-ring analyses to otolith growth increments: methods for 
age validation and relating fish growth to ocean variability

Apr 21, 2004 Marlene Bellman HMSC, OSU Shifting groundfish trawl effort: Spatial evaluation of a groundfish habitat 
conservation regulation

Apr 28, 2004 Jennifer Ruesink Asst. professor of Biology, 
UW

Contributions of coastal and watershed energy sources to secondary produc-
tion in Willapa Bay

May 5, 2004 John Chapman HMSC, OSU Refute this: Donʼt count on molecular genetics to trump paleontology
May 13, 2004 Phil Levin Ecosystem Dynamics 

Branch, NWFSC, Seattle, 
WA

Habitat Triage for Exploited fishes: Can we identify ESSENTIAL Fish 
Habitat?

May 19, 2004 Chris Langdon Professor, OSU-COMES, 
HMSC

Challenges and Opportunities for Aquaculture in the 21st Century

May 26, 2004 Sean Matson Faculty Research Assistant, 
OSU-COMES, HMSC 

Extension Needs of the Molluscan Aquaculture Industry in Oregon

June 2, 2004 Bill Chadwick Association Professor, OSU-
CIMRS and NOAA/Vents 
Program

Recent Results from the Submarine Ring of Fire: ROV dives on Mariana 
Arc Volcanoes

June 3, 2004 Jen Carlson Virginia Institute of Marine 
Science

Who is a troutʼs best friend? Is blood thicker than water?

June 4, 2004 Gregory Moyer University of New Mexico Can the Rio Grande silvery minnow (Hybognathus amarus) survive diver-
sion dams, prolonged stream intermittency and invasive species? – Ecologic 
and genetic perspectives

June 7, 2004 Susan Dunham Albertson College of Idaho Understanding the ecology of cryptic organisms using molecular markers: A 
case study of PNW chanterelles.

June 10, 2004 Brad McRae North Arizona University Conventional tools and a new model applied to spatial population genetics

June 30, 2004 Bryan Black Cooperative Institute for 
Marine Resources Studies 
Hatfield Marine Science 
Center/OSU

Effects of Native American populations on the pre-European settlement 
forests of the northeastern US.
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IV. DEVELOPMENT AND PUBLICATIONS

Donor Honor Roll

Animal Medical Care of Newport
April’s at Nye Beach
Arthur & Ruth Ayre
B & F Marine Electronics Inc
Robert & Kooi Barth
BBC Worldwide Limited
Melissa Beal
Laurance & Alma Beaumont
Julieanne & William Belknap
Alice Bibler
Joe Blanton
George and Susan Boehlert
Richard Bohn
John Bolen
Carl & Lenora Bond
James & Merci  Bones
Briar Patch Enterprises
Gretchen Brooks
Bobb & Dorothy  Brown
Elizabeth Ann Brown
Steven & Marian Brown
Sallie & Michael Buchal
Kimberly & Brian Burke
A C Burlingham
Eugene & Susan Burreson
Larry & Leslie Burrill
Louise Burt
Marybel Butler
John & Shirley Byrne
Cape Cod Cottages
Brendon & Bonnie Carmody
Margaret Carraher
Anna Wiancko Chasman & Paul Chasman
Margaret Chelgren
Carter & Sadie Coberley
Carol Cole
Donald Combs
Sylvia & Robert Cornell
Dorys Crow-Grover
Sally & Everett Cutter
Kathryn Marie Dawson
Donald DeLisle
Kenneth & Denise Doerfler, Jr
Molly Annette Dutton
Robert Eaton
Mary & Walter Eichler
Melissa & Claude Elmore
Steven Ferraro
Hollis Fishelson-Holstine & Charles Holstine
Carol Fisher
Heidi & Michael Fisher
Pauline Flanagan
Kay Floyd
Susan & Richard Fox
Shirley Froyd
Georgia-Pacific Corporation
William & Sherryl Gingerich

GlaxoSmithKline Foundation
Shirley & William Golden
Roger & Alice Graham
Hallmark Inns & Resorts
Stephen Hammond
Terri & Steven Harper
Kenneth Hatch
Becky & David Hegardt
John Hennessey, Jr
Margaret & Joel Hernandez
Hewlett-Packard Company
Melinda Ann Hoffman
Heidi Lee Honner
Robert & Becky Honochick
Janet & Warren Hopson
Marcia Lynn House
Dougls & Patricia Hunt
Barbara & Patricia Irvine
Carmen Jones
Duchess & Ernest Josi
Francis & Julie Jungers
Anne Renee Kapuscinski
George & Suzanne Keller
Doyle & Vicci Kelley
Denise Ann Kelsey
KPPT Radio
Ann & Caroline Lackey
Andy Tai-Kwan Lau
James & Niki Loewen
Janice Martin
Bruce & Mary Lou Mate
Nicola & James Maxwell
McDowell’s Automotive Clinic
Robert & Sharon McElroy
Luke & Ann McIlvenny
James & Judith McKim, III
James Mende
Merck & Company Inc
Judith Meredith
Marian & Clifford Misener
MKL Foundation
Susan & W Alfred Mukatis
Valerie & Richard Nichols
Alan & Wendy Niem
Michael & Sally Noack
Noakes & Associates Inc
Allison Northcutt
Christopher O’Brien
Robert & Jerryann Olson
Vicki & Laimons Osis
OSU Anonymous Friends
Janet & Ronald Otterstedt
Jay & Penny Owens
Gregory & Carol Paulson
Jim & Patricia Peachey
Barbara Peck
Cindy & Ronald Perez
Cindy Picciano

Jack Pierce
Linda & David Pompel
Fred & Merrie Postlewait
Richard & Linda Pratt
Frank & Anne Ratti
Arninne Rautio
JoAnn & Roger Ray
George Rice
Karen & John Rose
Nita Rose
Jean Roth
Blaine Saunders
Eldeen & Shirley Schamp
Vicki & Herbert Schaur, III
Carl & Sonia Schmitt
Karol & John Schrems
Sharon & Stuart Schultz
Sea Lion Caves Inc
Mary & Norman Seward
John Sherman
Jean Shimp
Jack & Carol Shininger
Albert Siepert
Siletz Tribe Charitable Donation Fund
Calvin & Marilyn Smith
Meg Smith
Rachel & Matthew Smith
Susanne & Michael Smith
Mark Sponenburgh
Robert Stuart
Diane Takeuchi
Tomiko Takeuchi
April Thomas
Terry & Marcia Thompson
Susan & Brian Tissot
Gayle Tolleson
Tradewind Trollers Inc
Barbara & Bruce Trent
Barbara True
Elizabeth Vaughan
Estelle Voeller
Don & Susanne Wake
Willard Wakefield & Clare Reimers
Barbara & Willis Watrous
Lavern Weber & Pat Lewis
Pamela Weber & Ronald Bonham
Janet & Stephen Webster
Peggy & Gary Weems
Carol Whitaker
John & Lori White
Douglas & Alessandra Whitmore
Harriet Winton
Gail & J L Willeke
Eugene & Linda Williamson
Roger Wissman
World Reach Inc
James & Kelly Young
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HMSC Visitor Center Volunteers
Craig Toll, Oregon Sea Grant Volunteer Coordinator

The Visitor Center and many other Oregon Sea Grant programs at the Hatfield Marine Science Center could not operate without the 
extraordinary contribution of time, passion, interest, and talents of volunteers. Over the past year, nearly 6,600 hours were contributed 
to this effort and over 38,000 miles driven to participate. Just two examples of the recognition accorded our volunteers are when 
Charlotte Dinolt was given the Alma B Howes award by the City of Newport and Matteo Costamagna was honored by the Newport 
Chamber of Commerce as employee of the month (nominated by Director Boehlert). Our illustrious roster of volunteers over the past 
year include the following: 

Myra Austin
Kathy Bates
Marsha Becklund
Dawn Bence
Jennifer Berger
Katy Biondo
Susan Boehlert
James Bones
Gerald Boyd
Patricia Brown
Joyce Browning
Philip Carbone
Gert Carey
Jane Carr
Harry Caylor
Ray Clark
Linda Coburn
Barbara Copfer
Matteo Costamagna
Beryl Czuleger
Tom Czuleger
Conrad Deskus
Stuart Didtel
Terry Dillman
Charlotte Dinolt
Pat Duggan
Nancy Edwards
Carl Ehrman
Mildred Ehrman
Gerald Engleman
Bill Evans
Jennifer Ferschweiler
Shirley George
Sara Hodges
Kathleen Holt
Ralph Irvin

Janet Johnson
Paula Jones
Clyde Kellay
Donald Kennedy
Margaret Kennedy
Ruth Kistler
Nancy Kromer-Miller
Curt Lundine
Frank Lush
Barbara Mate
Beverly Mathis
Kary Mathis
Curt McCann
Patricia McCann
Patricia McChesney
Donna McCoy
Ed McCoy
Mary McLinn
Walt McNeal
Josh Mies
Winifred Monaghan
Elizabeth Montgomery
Maxine Moodie
Robin Nelson
Kennith Nevar
Sue Nevar
Kennith Parks
Mary Emma Parks
Sylvia Pauly
Bonnie Pazdalski
Walt Pazdalski
Suzanna Peterson
Tom Peterson
Isabella Potter
Kathy Ramsey
Dolores Reed
Donna Reynolds

Clayton Richman
Tia Richman
Suzanne Roberts
Howard Rubin
Talia Sanfilippo
Susan Scherer
Dyann Schierholtz
Mell Schierholtz
Gerti Schramm
Sandra Siler
Margo Sloan
Amy Stacy
Chet Stark
Judy Stefl
Keith Stratton
Edwin Swartz
Christine Tomsik
Larry Tyler
Van Vanderbeck
Nancy Vincent
Joe Voelkel
Mary Voelkel
Robert Wallace
Mike Walters
Sharry Washburn
Helen Wellman
Jack Whipple
Marlene Williams
Sue Wilson
Lisa Wood
Jack Woods
Rosalyn Woods
Judith Wright
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PUBLICATIONS
KEY: * = Student, Bold = at HMSC
1  1 = OSU, 2  2 = NMFS, 3  3 = PMEL

4  4 = EPA, 5  5 = ODFW

*Baumgartner1, M.F. and B.R. Mate1. Summertime foraging ecology 
of North Atlantic right whales. Marine Ecological Progress 
Series (MEPS). 264:123-135.

*Baumgartner1,M.F.; Cole, T.V.N.; Clapham, P.J. and B.R. Mate1. 
North Atlantic right whale habitat in the lower Bay of Fundy 
and on the Southwestern Scotian Shelf during 1999-2001. 
Marine Ecological Progress Series (MEPS). 264:137-154.

Boehlert1, G.W., B.A. Black1, and M.M.Yoklavich.  2003.  Developing 
Time Series of Growth Increments in Otoliths of Long-lived 
Fishes; Validating Ages and Showing the Relationship to 
Ocean Variability.  Eos Trans. AGU, 84(52),  Ocean Sci. Meet. 
Suppl., Abstract OS42B-12.

Boese4, B. L., K. Alayan, E. Gooch, and B. D. Robbins.  2003.  
Desiccation index: a measure of damage by adverse aerial 
exposure on intertidal eelgrass (Zostera marina) in an Oregon 
(USA) estuary.  Aquatic Botany. 76:329-337.

Bohnensteil, D. R., M. Tolstoy, D. K. Smith, and R. P. Dziak1. 2003.  
Time-clustering behavior of spreading-center seismicity 
between 15-35° N on the Mid-Atlantic Ridge: Observations 
from hydroacoustic monitoring. Phys. Earth and Planet. Int, 
138, Issue 2, 147-161.

Bosley, K.L. 2, J.W. Lavelle, R.D. Brodeur2, W.W. Wakefield2, R.L. 
Emmett2, E.T. Baker, and K.M. Rehmke. 2004. Biological and 
physical processes in and around Astoria Submarine Canyon, 
Oregon, USA. J. Mar. Systems.

Bosley2, K.L., W. Lavelle3, R.D. Brodeur2, W.W. Wakefield2, R.L. 
Emmett2, E.T. Baker3, K.M. Rehmke1. 2004. Feeding 
relationships among pelagic and benthic communities in 
relation to the hydrodynamics of Astoria Submarine Canyon, 
Oregon, USA. Journal of Marine Systems.

Bottom2, D.L., C. A. Simenstad, A. M. Baptista, D. A. Jay, J. Burke, K. 
K. Jones, E. Casillas, and M. H. Schiewe. In Press. Salmon 
at River’s End: The Role of the Estuary in the Decline and 
Recovery of Columbia River Salmon. NOAA Technical 
Memorandum.

Brake1, J., F. *Evans1 and C. Langdon1.  2003. Evidence for genetic 
control of pigmentation of shell and mantle edge in selected 
families of Pacific oysters, Crassostrea gigas. Aquaculture, 
229:89-98.

Brake1, J. F. *Evans and C. Langdon1. 2003. Is beauty in the eye of 
the beholder? Development of a simple method to describe 
desirable shell shape for the Pacific oyster industry. J. Shellfish 
Research, 22: 767-771.

Brodeur2, R.D. 2004. William G. Pearcy: Renaissance oceanographer.  
PICES Press 12:20-23.
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$ Amount Total % of Total

Environmental Protection Agency 1,049,000 7%

Oregon Department of Fish & Wildlife 5,300,000 33%

Vents Program - Federal 1,669,000 11%

Natʼl Marine Fisheries Service - NWFSC 5,101,900 32%

Natʼl Marine Fisheries Service - AFSC 950,000 6%

US Department of Agriculture - ARS 690,100 4%

US Fish & Wildlife Service 1,130,000 7%

Total State & Federal Agency Budgets $15,890,100 100%

FUNDING SOURCES

Direct State Funding

HMSC 1,318,600

COMES 1,572,600

CIMRS 140,700

Guin Library 292,400

Extension Sea Grant 474,700

Ship Ops 85,900

Total Direct State Funding 3,884,900 12%

Other State Funding

Matching Funds (Endowments) 207,900

Total Other State Funding 207,900 1%

Sponsored Research and Education Programs

Natʼl Oceanic & Atmospheric Admin. (NOAA) 6,340,500

Natʼl Science Foundation  (NSF) 3,051,000

U.S. Dept. of Agriculture  (USDA) 681,900

Office of Naval Research (ONR) 283,400

Bureau of Land Management (BLM) 13,700

Oregon Dept. of Fish & Wildlife  (ODFW) 64,900

Other Oregon Agencies 8,200

California Dept of Water Resources 227,300

Foundations & Other Organizations 950,500

Sub-Contracts from other Universities 85,700

Total Sponsored Research 11,707,100 36%

Other Funding

Self-Funding Units 774,800

State & Federal Agency Budgets 15,890,100

Total Other Funding 16,664,900 51%

TOTAL FUNDING 32,464,800 100%

State and Federal Agency Budgets at Hatfield Marine Science Center

BUDGETS
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BUDGETS
       OSU at Hatfield Marine Science Center

Research Administration $ Amount Unit Sub-Total Total % of Total
Administration 562,000
Visitor Center Support 93,100
Non-Sponsored Research 700
Non-Sponsored Education 30,200
Sponsored Education 16,700
Sponsored Research 138,600
Total Research Administration $841,300 5%
Physical Plant
State Support 661,900
Federal Support 433,500

Total Physical Plant $1,095,300 7%

Coastal Oregon Marine Experiment Station (COMES)
Administration 539,500
Non-Sponsored Research 809,000
Cost Shared to Sponsored Research 174,500
Self-Funded Programs 159,000
Extension 49,000
Endowment 262,000
Sponsored Research 2,141,000

Total COMES $4,134,100 25%

Cooperate Institute for Marine Resource Studies (CIMRS)
Administration 140,500
Sponsored Research 4,839,100

Total CIMRS $4,979,600 30%

College of Oceanic & Atmospheric Sciences
Ship Support/Operations 3,684,500
Ship Support & Communications 32,400
Ship Scientific Equipment 187,800

Total Ship Operations $3,904,700 24%
Education Programs
Extension 319,300
Sea Grant 256,800
Visitors Center (self-funded) 85,500
Sponsored Programs 46,000
Self-Funded Programs 125,100

Total Education Programs $832,600 5%
Housing
Self-Funded Operations 82,800 $82,800 0%
Bookshop
Self-Funded Operations 185,500 $185,500 1%
Other
Guin Library 309,000
OSU Foundation & Gifts 54,600
Network Service 126,800
Federal Agencies (through OSU) 28,400

Total Other $518,800 3%

Total Hatfield Marine Science Center $16,574,700 100%


